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Novel coronavirus disease 2019 (COVID-19) continues to affect preg-
nant women with concerns for adverse maternal and fetal outcomes
and is rapidly spreading throughout many countries since it was first
reported in China on 31 December 2019. The aim of this study is to de-
scribe characteristics, maternal and fetal outcomes among mothers
with confirmed maternal SARS-CoV-2 infection. This study presents
a retrospective observational cohort study of 62 test-positive cases
of coronavirus disease 2019 that presented at an affiliated tertiary
university medical city from March 2020 to May 2020. A total of 14
patients (22.5%) presented with obvious typical symptoms of coron-
avirus disease 2019 associated viremia and were identified after they
developed symptoms during admission or after the implementation
of universal testing for all obstetricadmissions. A total of 62 mothers
were screened positive for the SARS-CoV-2 infection. Length of stay
was higher in the symptomatic group. The median length of stay was
4 days for the asymptomatic cases while it was 6 days for the symp-
tomatic cases. Amniotic fluid was meconium stained in (12.5%) of the
asymptomatic group and in 30.8% in the symptomatic group. Post
discharge mothers with asymptomatic SARS-CoV-2 infection were
more likely to breastfeed their infants. OR (95% CI) was 1.4 (1.02--
1.90) and P-value was 0.0327. There was non-statistically significant
absence of perinatal morbidities or mortalities among symptomatic
and asymptomatic mothers.
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1. Introduction

On the eve of the year 2020, the WHO received the first
report of a novel coronavirus that was found in Wuhan,
Hubei province, China [1]. Over the ensuing months, the
widespread transmission of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), the virus that causes
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coronavirus disease 2019 (COVID-19), has been reported
globally in many countries.

Generally, countries with few cases either do not freely report
the true numbers or many people go undiagnosed and death is at-
tributed to something else. This has been confirmed now in China,
Russia with clear under reporting being present [2]. Although
current literature on COVID-19 continues to shape our per-
spectives on the course of the disease, its pregnancy-specific
impact is still undetermined [3]. In previous pandemics such
as SARS and HIN1, pregnant women were more susceptible
to associated serious illness and had greater mortality rates
than the general population [4]. Data on the clinical charac-
teristics of SARS-CoV-2 infection in pregnant women still
remains to be determined. However, according to NIH data,
women in third trimester have high risk for severe illness, ICU ad-
mission, higher admission rates, need for mechanical ventilation,
and death rates for pregnant women with the disease [5]. Accord-
ing to a recent study, the complication rate in asymptomatic women
infected with SARS-CoV-2 demonstrated that COVID-19 does not
seem to affect early first-trimester miscarriage rates in those pa-
tients [6]. Here, we present our experience with test-positive
COVID-19 cases during pregnancy that presented at an affil-
iated tertiary university medical city for 3 months, from the
beginning of March to the end of May 2020.

2. Material and methods
2.1 Study design and patients

A retrospective observational cohort study of 62 test-
positive cases of coronavirus disease 2019 together with a re-
view of their medical records was performed over a period
of 3 months. The study started with the first polymerase
chain reaction (PCR) confirmed COVID-19 case of a preg-
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nant patient at our institution on the first of March, 2020.
As a matter of protocol, patients screened for COVID-19 and
diagnosed upon presentation at the labor and delivery triage
unit or during direct admission to the labor unit at King Saud
University Medical City (KSUMC), King Khalid University
Hospital, and Riyadh, Saudi Arabia. The KSUMC is a ter-
tiary care referral center with approximately 4700 deliveries
per year.

During the early days of the COVID-19 pandemic (March
2020), our hospital screened all patients for signs, symptoms,
or risk factors for COVID-19 before presenting at the labor
unit at 20 weeks of gestation and restricted testing of preg-
nant women based on our institutions’ infection prevention
and control (IPAC) criteria. These criteria were based on
the presence of typical COVID-19 symptoms, including fever
37.8 °C (100.0 F), dry cough, dyspnea, myalgia, or headache,
and known COVID-19 exposures and/or recent travel to
high-risk areas.

As per our hospital policy which follows the guideline
of the Saudi CDC infants exposed to a SARS-CoV mother
should have 2 nasopharyngeal swabs the first being done at
24 hour followed by another swab 24 hours after the first
swab. If a symptomatic patient requires admission and the
symptoms have been determined to be typical to COVID-19
and/or there is no alternative explanation for these symp-
toms, COVID-19 testing using a SARS-CoV-2 quantitative
PCR nasopharyngeal swab is done in addition to a PCR res-
piratory pathogen panel. For the symptomatic patient that
did not require admission, testing was done after review
and approval by the IPAC department. As per our hospi-
tal policy, all pregnant women were diagnosed at one time,
they got a SARS-CoV-2 swab done prior to admission to
the labour and delivery room. All our included pregnant
women had a positive SARS-CoV-2 nasopharyngeal swab
done within 48 hours prior to the delivery. In order to avoid
outcomes mis-interpretation and remove time-laps bias be-
tween women having labour during the SARS-CoV-2 in-
fection or past SARS-CoV-2 infection. Pregnant women
with stable vital signs, whose clinical conditions did not have
oxygen requirement, or who denied significant shortness of
breath or respiratory symptoms, were discharged home on
discharge education with outpatient follow-up by telehealth
as appropriate. This study was reviewed and approved by
the institutional review board by KSUMC # E-20-5130 and,
informed consent was obtained (signed) after the nature of
the study was fully explained to all participants in our study.
A comparison was done between the symptomatic and the
asymptomatic women to see if there is any difference related
to any of the items; being in contact with positive cases, age,
parity, miscarriage, BMI, length of stay, receiving antenatal
care, gestational age at delivery, having abnormal Doppler
findings, the presence of meconium in the amniotic fluid, the
delivery method and the occurrence of complications.
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2.2 Data collection

Data of SARS-CoV-2 positive pregnant women and their
infants was collected from their electronic records upon re-
ceiving the IRB approval. Patients were followed up after
discharge by phone call. Demographic information was col-
lected and reviewed including clinical characteristics, gesta-
tional age (GA) at birth, parity, the number of newborns,
and comorbid conditions among mothers. Other factors
considered include rupture of amniotic membranes, miscar-
riage, BMI (define), length of hospital stays, antenatal book-
ing status, Doppler results, meconium-stained amniotic fluid,
maternal Intrapartum complications, maternal post-partum
complications, and delivery method. Also, we collected data
related to the postpartum period for the newborns, including
fetal intrapartum complications, low birth weight (< 2500
g), premature infants, and breastfeeding/compound feed-
ing. Others include positive nasopharyngeal swab (24 hours),
negative nasopharyngeal swab (2-5 days), Apgar score- 1 and
5 minutes. We followed guidelines from CDC for case def-
inition. Case definition is a person with positivity of the
nasopharyngeal swab for SARS-CoV-2 by RT-PCR, with or
without symptoms.

2.3 Statistical analysis

Descriptive statistics were done in the form of frequen-
cies and relative frequencies for the categorical variables. Nu-
meric variables were presented in the form of mean and stan-
dard deviation when the variables are normally distributed,
while presented in the form of median, minimum and maxi-
mum if not normally distributed. Comparison of the char-
acteristics and outcomes of the symptomatic and the non-
symptomatic cases was done using Chi square test or Fisher’s
exact test when comparing categorical variables. The com-
parison was done using independent ¢ test for the normally
distributed numeric variables while using Mann Whitney
test for the non-normally distributed ones. Non paramet-
ric tests were used also due to small sample size. IBM SPSS
statistics software, version 26, was used for the analysis and
P-value < 0.05 was considered statistically significant.

3. Results

A total of 62 women were included in this study, mean age
of the women is 31.9 & 6.3 years and their median parity is 2
ranging from 1 to 7. The median number of miscarriages they
had is O ranging from O to 3. The mean BMI of the women is
32.4 + 5.5 kg/m?. The median length of stay in the hospital
was 4 days, while the minimum was 2 days, and the maxi-
mum was 61 days. The expected length of stay for COVID-
19 patients varied from less than a week to nearly 2 months
according to recent literature. The length of hospital stay for
patients exceeded more than expected was due to maternal,
obstetric and clinical causes rather than COVID-19. For ex-
ample, fibromyalgia, rheumatoid arthritis, bronchial asthma
or obstetric complications (Table 1).

The gestational age of the women on diagnosis was cal-
culated in weeks and the mean was 37.67 £ 4.78 and all of
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Table 1. Association between maternal factors and symptomatic cases of COVID.

. All mothers
Associated factors

Symptoms at admission N (%)
QOdds ratio (95% CI) P-value P-value**

(Non-symptomatic/Symptomatic) Not symptomatic Symptomatic

Mother contacted with +ve case 48/14
Age, median (min, max) 31.9 £+ 6.3 (19, 44)
Parity, median (min, max) 2(1,7)
Miscarriage, median (min, max) 0(0,3)
BMI, mean (SD) 324455
Length of hospital stays, median (min, max) 4(2,61)
Booked mothers 48/14
GA at delivery, mean (SD) 37.67 + 4.78
Abnormal Doppler 41/12
Meconium stained amniotic fluid 48/13
Maternal Intrapartum complications 48/13
Maternal Post-partum complications 47/10
Delivery method (Caesarean Section) 48/14

22 (45.8) 3(21.4) 0.96 (0.91-1.01)  0.101  0.13
30.5(19,42)  35(22,44)  0.92(0.84-1.01) 0.303  0.82
2(1,7) 2.5(1,6) 1.06 (0.91-1.24)  0.461  0.59
0(0,3) 0(0,1) 0.66 (0.42-1.04)  0.488  0.33
31.9(5.8) 33.7(41)  0.78(0.13-1.02) 0273  0.46
4(2,61) 6(2,23) 0.36(1.04-1.13)*  0.022* 0.031**
18 (37.5) 7 (50.0) 3.26 (0.99-3.54)  0.402  0.81
38.47(1.78)  38.58(1.24) 1.48(0.31-1.68) 0.0819  0.72
10 (24.40) 0(0) 0.62(0.46-1.83)  0.093  0.12
6 (12.5) 4(30.8)  0.85(0.78-0.92)* 0.0198*  0.09
7 (14.6) 3(23.1) 0.82 (0.77-0.87)* 0.0432*  0.07
3(6.4) 1(10.0) 0.83(0.78-1.89)  0.099  0.61
14 (29.2) 5(35.7) 1.61 (0.44-1.80)  0.0891  0.66

*significance level was calculated on P-value < 0.05.

**non parametric tests (Mann Whitney test) significance level was calculated on P-value < 0.05.

them gave birth to singleton except for one woman who gave
birth to a twin. So the total number of babies we had was
63. 40% of the women reported contact with positive cases
and the same percentage received antenatal care. 14 women
representing 22.6% were symptomatic pre-admission. The
Doppler was normal for 80% of the women and the delivery
method was SVD in 60% of cases, CS in 32% and KIWI in
8% of cases. Umbilical artery Doppler sonography was per-
formed routinely for cases suspected to have foetal problems
and intra-uterine growth restriction (IUGR) less than 10%
(Table 2). The Apgar score at 1 min was 8 for 56 babies and 7
for three, while the Apgar score at 5 min was 9 for 58 babies
and was 8 for only one baby. The amniotic fluid was clear
in 84% of cases while had meconium in 16% of cases. Low
birthweight (< 2500 g) was observed in 7 babies (11.3%) and
11 babies (17.7%) were premature. One case had PPH, 10 had
intrapartum complications, (CTG bradycardia and bleeding)
and 4 had post-partum complications (post-partum haemor-
rhage, manual removal of placenta and 3"¢ degree tear). The
naso-pharyngeal swab that was done for the babies during
the first 24 hours of life was positive for one case and neg-
ative for 56 cases, the remaining five new-borns had swabs
between 2-5 days for the first time and they were all nega-
tive. Swabs done between 2-5 days was negative for 50 cases
who had it (Table 2). As for our included new born he was
followed for a total of 5 days during which he was asymp-
tomatic, he had a total of 3 swabs done (the first one at 24
hours of life was positive, while the remaining swabs were
negative). This infant had both IgM and IgG titles done for
SARS-CoV-2 which was negative. Given this information
this raises the concern of the first swab being false positive.
As for the number of new-borns who were tested positive,
we had one infant only with a positive SARS-CoV-2 which
is the infant described above.
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Significant difference was observed among variables; the
length of stay was higher in the symptomatic group. The
median length of stay was 4 days for the asymptomatic cases
while was 6 days for the symptomatic cases. Amniotic fluid
was clear in the asymptomatic group (87.5%) in comparison
to the symptomatic group (30.8%) meconium stained. Intra-
partum complications were higher in the symptomatic group
(85.4%) in comparison to the complications in the asymp-
tomatic group (23.1%). A comparison was done between the
symptomatic and the asymptomatic women at admission re-
garding the baby outcomes. There was no difference between
the groups regarding the studied variables; being of low birth
weight, being premature, the throat swabs and the Apgar
score. There was a statistically significant difference between
mothers with symptomatic COVID-19 and their fear of dis-
ease transmission through breast milk, so they resorted to
formula feeding. While mothers with no symptoms found
no fear to breast fed their infants. OR (95% CI) was 1.4 (1.02—
1.90) and P value was 0.0327 (Table 2).

Results about COVID-19 positive infant born to
COVID-19 positive mother

A full term baby girl, 39 weeks gestational age was de-
livered to 22 years old G2pl + O by Spontaneous Vaginal
Delivery with meconium stained liquor and was vigorous at
birth and was kept along with the mother in same room with
2 meter distance, awaiting the result of mass screening for
COVID-19 status for the mother over 14 hrs. When the re-
sult of the mother came to be positive for COVID-19 baby
was isolated, formula fed and swab for SARS CoV-PCR was
done after 24 hours, result came to be positive for COVID-19
and baby was shifted to negative pressure room in COVID
ICU for further isolation. All patients who had caesarean
sections were indicated for it due to maternal and/or foetal
causes and not due to COVID-19.
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Table 2. Association between symptomatic cases of COVID and neonatal outcome.

All mothers
Associated factors

Symptoms at admission N (%)
QOdds ratio (95% CI) P-value P-value**

(Non-symptomatic/Symptomatic) Not symptomatic Symptomatic

Fetal intrapartum complications 48/14
Low birthweight (< 2500 g) 48/14
Premature infants 48/14
Breast feeding/compound feeding 48/14
Positive naso-pharyngeal swab (24 hours) 44/13
Negative naso-pharyngeal swab (2-5 days) Aug-42
Apgar score-1 min (< 8) 48/14
Apgar score-5 min (< 8) 48/14

42 (87.5) 13 (92.85) 1.06 (4.14-7.44) 0.518 0.68
6(12.5) 1(7.1) 1.14 (0.97-1.33) 0.683 0.31
9(18.8) 2(14.3) 1.23(0.56-2.68) >0.999 0.9
19 (39.5) 2(14.2) 1.4 (1.02-1.90)*  0.0327% 0.072
0(0.0) 1(7.7) 2.17 (1.94-3.03)  0.0507 0.63
42 (100.0) 8 (100.0) 0.79 (0.51-1.20) 0.287 0.75
1(2.0) 2(14.3) 1.14 (0.89-1.46) 0.137 0.54
0(0.0) 1(7.1) 1.30 (0.18-1.55) 0.237 0.86

*significance level was calculated on P-value < 0.05.

**non parametric tests (Mann Whitney test) significance level was calculated on P-value < 0.05.

Baby remained asymptomatic all throughout ICU stay.
She was investigated with CBC; WBC 7.600 x 10°/L (cells
per litre), platelets 164.0 x 10?/L (cells per litre). On day
3 of life baby was evaluated apart from elevated GGT (214
units/L), AST 94 units/L (Normal low 15-Normal high 37),
Pro-calcitonin 0.11 ng/mL (normal low 0.02-normal high
0.1) which was high all other markers like CRP, serum fer-
ritin, uric acid, G6PD were normal. SARS-CoV IgG 0.04 was
Negative. Baby was discharged home on Day 5 after 2 neg-
ative consecutive swabs for SARS COV-PCR on day 4 and
5. Non parametric tests-Mann Whitney’s test-was done due
to small sample size. The only significantly different variable
is the length of stay which was higher in the symptomatic
group. The median length of stay was 4 days for the asymp-
tomatic cases while was 6 days for the symptomatic cases.
The non-statistically significant results can be attributed to
the small sample size that didn’t provide the needed power to
detect the differences (Tables 1,2).

4. Discussion
4.1 Principal findings

The study showed that pregnant women that tested pos-
itive for COVID-19 on their presentation for delivery are
often without symptoms (asymptomatic), suggesting a pro-
tocol of universal testing for pregnant women admitted to
the labor unit. We further found that, although many of
these women ultimately developed symptoms, disease sever-
ity in this small cohort of pregnant patients-all of them were
mild to moderate-appeared similar to what was described
in the literature for non-pregnant people [7-9]. The non-
statistically significant results can be attributed to the small
sample size that didn’t provide the needed power to detect
the differences (Table 2).

4.2 Results in the context of what is known

Our findings are similar to the published case series from
China that showed an overall favorable prognosis among
pregnant women with COVID-19. Although this case-
cohortis small [10, 11]. In their study, Chen described 9 cases
of pregnant women with COVID-19 in which none of them
required ICU admission or mechanical ventilation [11]. Sim-
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ilarly, Liu described 15 cases of pregnant patients who devel-
oped COVID-19 [10]. None of those women had prior un-
derlying chronic morbidities, nor required ICU admission or
invasive ventilatory support. Among this group of women
two of them were asymptomatic on presentation and were
only tested as part of epidemiologic contact tracing of other
COVID-19 infected persons. However, on CT scan of the
lungs revealed typical pneumonic changes that are consistent
with COVID-19. Similar to their study, none of the patients
in our study had a severe disease or developed critical presen-
tations that required intensive care. Though keep in mind
that the study has a small sample size, the clinical course of
COVID-19 both during pregnancy and outside of pregnancy
appears to be similar. However, the conclusions are not yet
definitive and may change given the evolution of the pan-
demic is ongoing.

There is evidence that during pandemics, the trend is in-
clined towards an increased disease severity among pregnant
women [12]. During the 1918 influenza pandemic, out of
1350 reported cases of influenza in the group of pregnant
women, the relative size of deaths was reported to be close
to one-third (27%) [13]. Similarly, regarding the SARS virus,
Wong reported that about 50% of pregnant women who de-
veloped SARS needed admission into the intensive care unit
due to low oxygen saturation, with approximately 66% re-
quiring invasive mechanical ventilation [14]. The mortality
rate among those requiring admission to the intensive care
unit was as high as 50%.

During the 2009 H1N1 influenza virus outbreak, pregnant
women were found to be 4 times more likely to be hospital-
ized and are at a relatively higher risk of associated complica-
tions as compared with the general population [13]. Pregnant
women may be more prone to pneumonia and other respira-
tory infections as compared to non-pregnant women due to
physiological changes during pregnancy that include airway
edema, diaphragmatic elevation, increased oxygen consump-
tion, and pregnancy-related immune-alterations [15]. These
physiological changes also make pregnant mothers less able to
tolerate hypoxia [15]. Therefore, until we get more evidence
to support otherwise, there is a reason to remain concerned
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about the clinical course of COVID-19 during pregnancy, de-
spite encouraging early experiences here and elsewhere.

Several studies have shown that breastfeeding of neonates
born to COVID-19 positive mothers is safe provided that
adequate infection control measures have been followed to
prevent mother-baby transmission during and after delivery
[16]. Safe and effective alternatives may include augment-
ing feeding with pasteurized donor human milk or infant for-
mula until exclusive breastfeeding is achieved. This was ob-
vious, as it seems to be in our study, that there was an ir-
rational fear of starting breastfeeding especially from symp-
tomatic mothers [17, 18].

4.3 Clinical implications

COVID-19 represents a major public health threat, and
based on current trajectories for exponential disease growth,
it is reasonable to expect that a large number of poten-
tially asymptomatic COVID-19 positive pregnant women
will present for care. Our findings suggest that COVID-19
is frequently asymptomatic and should be considered in all
pregnant women in areas of high disease prevalence. Uni-
versal testing for all pregnant women upon admission for
delivery has potential value for many reasons. First, it al-
lows us to identify asymptomatic patients with COVID-19
[16]. Second, it allows us to conserve our already limited
PPE supplies in test negative women. Third, it provides use-
ful information for the well-baby and neonatal intensive care
nurseries and reassures mothers before interacting with their
newborns. And this makes in turn some psychological sup-
port and reassurance for mothers to encourage them to start
early breastfeeding.

Although there is no current proof of vertical transmis-
sion or transmission of the virus via maternal breast milk, vi-
ral shedding from asymptomatic or symptomatic women may
also have implications in the management of neonates, with
the possibility of neonatal infection from droplet transmis-
sion or nosocomial infection [17, 19]. Our findings from a
large proportion of asymptomatic positive patients also sup-
port more restrictive visitor policies, strict hand and res-
piratory hygiene precautions, and masking for all patients,
birth partners, and the labor unit staff. We also found that
when common perinatal and postoperative infections or res-
piratory complications (such as chorioamnionitis, fever, or
postoperative shortness of breath) arise in untested women,
COVID-19 should be part of the differential diagnosis, and
testing is indicated.

4.4 Researdh implications

The implications of asymptomatic COVID-19 in pregnant
women are just now being understood. An evaluation of
COVID-19 detection rate with our current hospital testing
strategy that includes universal testing for admitted patients
is the focus of a planned follow-up study with more sample
size that is currently underway. Finally, we need more data to
understand whether the virus is vertically transmitted. A case
report revealed that although elevated IgM levels in an infant
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2 hours after cesarean delivery, serial nasopharyngeal swabs
until (day oflife 16) were all negative [16]. In our small series,
no neonates have tested positive or even have bad outcomes,
to date and are being followed up serially.

5. Strengths and limitations

In fact, unfortunately the number of patients (sample size)
was smaller than it should be. It was one of the study limi-
tations. This might occur due to very low prevalence of the
disease in Saudi Arabia in general, although our hospital is a
tertiary university medical city in the capital of the country
(Riyadh), and it has a bed capacity of 1300 beds. We tried
our best to collect all admitted cases with inclusion criteria
from the beginning of the pandemic. In spite of low COVID-
19 prevalence in Saudi Arabia, we were able to provide one
of the largest case series to date of pregnant women with
COVID-19 although, admittedly, this series remains small.
This cohort includes a relatively small number of COVID-
19 patients presenting for healthcare at our affiliated hospital
with close proximity and similar clinical practices. There is
also no loss to follow-up in this study. In areas with high
disease prevalence, there may be a different rate of asymp-
tomatic individuals with COVID-19, and our findings may
not be generalizable to other centers or regions.

Existence of control group in the study will increase the
level of scientific evidence. However, in our study we just
tried to find the prevalence of morbidities and mortality
among mothers and newborns due to COVID-19 which is a
new and vague era of pandemic. So, we tried to describe the
extent and variables associated with the problem rather than
to find associations and correlations between variables.

6. Conclusions

Due to small sample size we tend to be neutral regard-
ing our conclusion. There were non-significant absence of
maternal or fetal complications that were associated with
COVID-19, most probably due to strict precautions followed.
Early breastfeeding need to be encouraged for COVID pa-
tients, considering all the infection control precautions and
reassurance of mothers. Further research with bigger sample
size is needed to understand the true magnitude of risks and
improve management. COVID-19 disease severity in preg-
nant women-100% mild to moderate-appears slightly differ-
ent from that in non-pregnant adults. Our strategy of uni-
versal testing identified many asymptomatic women with
COVID-19, some of whom subsequently developed temper-
ature elevations or other COVID-19 symptoms. We believe
that universal testing for all pregnant women admitted to the
labour unit, in addition to those who present for triage eval-
uation of symptomatic complaints, has obvious benefits that
should inform best practices to protect patients, their fami-
lies, and the obstetric care providers.
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