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Glossary of terms

2019-nCoV: 2019-novel coronavirus (previous nameJdOVID-19 and SARS-CoV-2)
Basic Reproduction Number: estimate of number dividuals who will become
infected from a single person in a population wraréndividuals are susceptible

CDC: US Centers for Disease Control and Prevention

COVID-19: Coronavirus Disease 2019 (previouslye019 novel coronavirus (2019-
CoV) - iliness caused by SARS-CoV-2

MERS: Middle East respiratory syndrome

MERS-CoV: Middle East respiratory syndrome coronas/i- virus that causes Middle
East respiratory syndrome (MERS)

N95 respirator: respiratory protective device treaoves at least 95 percent of very
small (0.3 micron) test particles, also called NifiBring facepiece respirator

SARS: severe acute respiratory syndrome

SARS-CoV: severe acute respiratory syndrome colamay virus that caused severe
acute respiratory syndrome (SARS)

SARS-CoV-2: severe acute respiratory syndrome @wiaums-2 virus (current name of
the novel coronavirus, according to Internationairtnittee on Taxonomy of Viruses) —
virus that causes COVID-19

WHO — World Health Organization
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Abstract

Coronavirus Disease 2019 (COVID-19) is an emerdisgase with a rapid increase in
cases and deaths since its first identificatiowirmhan, China, in December 2019. Limited data
are available about COVID-19 during pregnancy; haaveinformation on illnesses associated
with other highly pathogenic coronaviruses (i.evese acute respiratory syndrome (SARS) and
the Middle East respiratory syndrome (MERS)) migtavide insights into COVID-19's effects

during pregnancy.

Coronaviruses cause illness ranging in severitjftioe common cold to severe
respiratory illness and death. Currently the priyreggidemiologic risk factors for COVID-19
include travel from mainland China (especially HuPmvince) or close contact with infected
individuals within 14 days of symptom onset. Daiggest an incubation period of ~5 days
(range-2-14 days). Average age of hospitalizeceptgihas been 49-56 years, with a third to half
with an underlying illness. Children have beenlsareported. Men were more frequent among
hospitalized cases (54-73%). Frequent manifeswiimiude fever, cough, myalgia, headache,
and diarrhea. Abnormal testing includes abnornealitin chest radiographic imaging,
lymphopenia, leukopenia and thrombocytopenia.dhigports suggest that acute respiratory
distress syndrome (ARDS) develops in 17-29% of hakped patients. Overall case fatality rate
appears to be ~1%; however, early data may overatgithis rate. In two reports describing 18
pregnancies with COVID-19, all were infected in thed trimester, and clinical findings were
similar to those in non-pregnant adults. Fetalrdsst and preterm delivery were seen in some
cases. All but two pregnancies were cesarean dieglsyeand testing for SARS-CoV-2 was

negative on all babies tested.



71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

Data on SARS and MERS in pregnancy are sparseSABS, the largest series of 12
pregnancies had a case-fatality rate of 25%. Caaipdins included ARDS in four, disseminated
intravascular coagulopathy in three, renal failarthree, secondary bacterial pneumonia in two,
and sepsis in two patients. Mechanical ventilatias three times more likely among pregnant
compared to nonpregnant women. Among seven firaester infections, four ended in
spontaneous abortion. Four of five women with SAREr 24 weeks gestation delivered
preterm. For MERS-CoV, there were 13 case reponseégnant women, of which two were
asymptomatic, identified as part of a contact itigesion; three patients (23%) died. Two
pregnancies ended in fetal demise and two were fr@term. No evidence af utero

transmission was seen in SARS or MERS.

Currently, no coronavirus-specific treatments hlagen approved by the US Food and
Drug Administration. Because COVID-19 might incredise risk for pregnancy complications,
management should optimally be in a health canétfawith close maternal and fetal
monitoring. Principles of management of COVID-1%megnancy include early isolation,
aggressive infection control procedures, oxygerajng avoidance of fluid overload, empiric
antibiotics (secondary to bacterial infection risRARS-CoV-2 and co-infection testing, fetal
and uterine contraction monitoring, early mechdnieatilation for progressive respiratory
failure, individualized delivery planning, and amte-based approach with multi-specialty

consultations.

Information on the COVID-19 is increasing rapidBlinicians should continue to follow
the CDC website to stay up-to-date with the lat&Estrmation.

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/indeml
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Emerging infections have been shown to have aniapbimpact on pregnant women
and their fetuseSwith the increased risk of complications in pregnaomen with the 2009
pandemic H1N1 influenza virtignd the severe fetal effects of Zika virus asmeegamples:*
The emergence of a coronavirus not previously seaomans, first reported in Wuhan, China,
on December 31, 2019, has attracted much intdremighout the world. Since then, the number
of reported cases has increased rapidly, with rti@re 51,800 laboratory-confirmed cases and
1,600 deaths as of February 16, 2020. In additbd@Hina, cases have spread to 25 other
countries (Figure 1) including 15 cases in the &thiStatednitial outbreak data from China
show a near exponential growth of reported cagported numbers are likely underestimates
of the true numbers since milder cases are leslyltk be reported. On January 30, 2020, the
World Health Organization declared the outbrea& Bsiblic Health Emergency of International
Concern; on January 31, 2020, the United Statdarmeca public health emergency, and the
Centers for Disease Control and Prevention (CDs€l)ad a federal quarantine for 195
Americans who traveled from Wuhan, China, its fiesteral quarantine in more than 50 years.
On February 11, the new coronavirus disease (puslyigeferred to as 2019 novel coronavirus
(2019-nCoV)) received an official name from the Widtealth Organization (WHO),
Coronavirus Disease 19 (COVID-19) (Figuré® Zhe International Committee on Taxonomy of

Viruses has proposed SARS-CoV-2 as the name ofithe that causes COVID-19.

Coronaviruses are single-stranded RNA, nonsegmeetegloped viruses, which cause
illness ranging in severity from the common coldévere and fatal illness. The term
coronavirus derives from the Latin word “coronahieh means crown or “halo”; that
designation arises from the appearance of coramavirions viewed by electron microscopy,

where the virus particles display a crown-like gientypically referred to as “spikes” (Figure 3).
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In the past two decades, two other coronavirusasctiuse severe respiratory illness in humans
have emerged: severe acute respiratory syndron@aarus (SARS-CoV) and the Middle East
respiratory syndrome coronavirus (MERS-CoV). With emergence of SARS-CoV-2, a third
coronavirus that can cause severe respiratorysalh@s been identified. In a short period of
time, this novel coronavirus has caused more aafséisess than were reported for MERS and
SARS combined. Here we summarize what is currémbywn about COVID-19and what this
means for practicing obstetricians and their pragpatients. Since so little is currently known
about COVID-19 in pregnancy, we also review avddabformation on the effects of SARS and
MERS during pregnancy to inform care of pregnaningn with COVID-19 until additional data

on pregnant women and their fetuses become awailabl

SARS and its effects on pregnant women

Severe acute respiratory syndrome (SARS) is caogdlie SARS-coronavirus (SARS-
CoV). Reports of the emergence of SARS-CoV appearéegbruary of 2003, with the first
cases observed in Guangdong Province in Chinavifiie spread to nearly 30 countries
throughout the world, resulting in more than 8086eas and 770 death$he outbreak was
brought under control after public health contra@asures to reduce contact with infected
persons were put into place, and no cases haveseeearsince 2004. Manifestations of SARS
consist of fever, chills, headache, malaise, andigng. Diarrhea was seen in some patients.
Pneumonia was nearly always seen in patients deaghwith SARS, with mechanical

ventilation being required in 10-20% of cases. Gataity rate was estimated at 9-10% (Table).
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The natural reservoir for SARS-CoV is believed éddats; however, some evidence
supported civet cats or raccoon dogs as possitdgiediate sources of these illnesS8ARS is
transmitted by close person-to-person contact tiiramontact of the mucus membranes of the
respiratory tract with respiratory droplets formelden an infected person coughs or sneezes.
Fecal-oral transmission and transmission via fosrii@ve also been reportédirborne spread
due to inhalation of small particle aerosols mapdle possible. Transmission in health care
settings was frequently seen during the 2003 oakhneith superspreading (when a single
patient transmits infection to a disproportionatenber of contacts) reportédhe incubation
period was estimated at a mean of 4.6 days, wiimge of 2-14 days. Transmission appeared to
occur most often during the second week of ilinelsen viral excretion is highest; there is no

evidence that a person with SARS is contagiousrbefgmptom onset.

The largest case series of pregnant women withSSwRs from the 2003 outbreak in
Hong Kong, in which 12 pregnant women were idesiff The case-fatality rate was 25% (3
deaths). Clinical and laboratory findings were &mio those seen in the non-pregnant
population. Pneumonia on chest radiograph or CTsgas in all patients. Major medical
complications included adult respiratory distregsdsome in four, disseminated intravascular
coagulopathy (DIC) in three, renal failure in threecondary bacterial pneumonia in two, and

sepsis in two patients.

Pregnancy outcomes varied by trimester of presentftAmong the seven women who
became ill in the first trimester, four had a spo@ous abortion, two had pregnancy terminations
for social reasons after recovery from SARS, areldelivered a full-term healthy infant.

Among the five women who presented after 24 weeksagion, four delivered preterm. Three

women delivered by cesarean delivery due to detnng maternal condition from their SARS
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illness at 26, 28 and 32 weeks gestaliofihese babies had birth weights appropriate for
gestational age. Two of the infants had respiratiisiress syndrome requiring surfactant (born
at 26 and 28 weeks gestation), with one later dgwed) bronchopulmonary dysplasia.
Gastrointestinal complications were observed in itwants, including a jejunal perforation in an
infant delivered at 26 weeks and necrotizing erm@itis with ileal perforation in an infant
delivered at 28 weeks gestation. Whether theseagatgtstinal complications were related to
complications from SARS or its treatment or if tivegre secondary to preterm delivery is
unknown*! The two infants who were delivered after their hess’ recovery from SARS had
intrauterine growth restriction. No clinical, rattigic, or laboratory evidence for transmission

from mother to fetus was observed, despite laboyaesting of different specimens®®

A matched case-control stdgompared 10 of the 12 pregnant women noted atiae (
were excluded because they were unable to be niBtthd0 non-pregnant women with SARS.
Women were matched on sex, age, timing of contrg@ARS, health care worker status,
underlying illness and whether the woman residesl iousing area where there was a large
outbreak. Pregnancy appeared to have no effediroocat symptoms or time to presentation
after symptom onset. However, complications ances/outcomes were more common among
pregnant women: women who were pregnant had a tdragpital stay, were statistically
significantly more likely to develop renal failurggpsis, and DIC, and were more likely to
require intensive care unit admission. Forty peroéipregnant women required mechanical
ventilation, compared to 13% of non-pregnant p&siép=0.07). Pregnant women were also

significantly more likely to die (p=0.01).

We identified five reports of additional casesS#RS during pregnancy treated in Hong

Kong (n=2), United States (n=2), and Canada (1=1jTwo of the five women required
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mechanical ventilation, one required hemodialysistute renal failure, and one had seizures
and positive cerebrospinal fluid for SARS-CoV, sesfiye of a central nervous system infection.
All patients recovered from their iliness. In orese, the pregnancy was terminated at the
mother’s request; the remaining pregnancies endédeborn infants (two at term and two

preterm). Testing of neonatal specimens for SARS-RBIA was negative.

Several hospitals in Toronto and Hong Kong repomedsures instituted on obstetrics
services during the SARS outbreak to decreasentiae®n to pregnant women, their families,
community members and health care work&f$For example, all hospital staff, patients, and
visitors were screened for symptoms at the hospitttnce and wore N95 respirators. Visitors
were limited to one per patient on labor and dejiveiith no visitors allowed in the postpartum
ward. Postpartum stays were reduced in length avgbstpartum nurse home visit added.
Postpartum patients were asked to observe a 10atag quarantine. Health care workers were
asked to observe a work quarantine in which theywasked to go directly from home to work
and vice versa to minimize interaction in the comityu Obstetric services considered to be
non-essential such as routine ultrasound and mkdi@agnosis were suspended. Although the
impact of these interventions was not evaluatestetimay be some relevant lessons learned

from these experiences during SARS that could imépm the approach to COVID-19.

M ERS and its effects on pregnant women

Middle East Respiratory Syndrome (MERS) is a redpry illness caused by MERS-
CoV. The illness was first identified in Saudi Araln 2012, with spread to other countries in

the Arabian peninsula and eventually to countrigside the Arabian peninsula, including the
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United State$”?*The largest outbreak outside the Arabian Peninsakin the Republic of
Korea in 2015. Nearly 2,500 cases of MERS-CoV #kand over 860 deaths have been
reported with continuing reports into the presé&hie manifestations of MERS include severe
respiratory illness characterized by fever, cowgtid shortness of breath. Some patients also
have diarrhea. The case fatality rate is estimetdet 35-40 percent. Patients who developed
MERS were more likely to be older (median age iy&éars) with about two-thirds of patients
being male. Patients with MERS were also moreYikelhave an underlying illness. Some
patients with MERS-CoV infection have been asympgttien(identified through contact
investigations). The mean incubation period isdags, with a range of 2-13 days. As with
SARS, MERS is mainly spread person-to-person thralgse contact, with transmission in
health care settings, and superspreading evenésliesan observed. However, since 2016, the
number of cases of MERS-CoV has been dramaticatlyeed after public health efforts to

prevent MERS-CoV transmission were put into pfce.

Information on MERS among pregnant women is lichité/e identified reports of 13
cases of pregnant women with MERS from several tms; including Saudi Arabia (8), Korea
(2), Jordan (1), United Arab Emirates (1), and iBpihes (1)***3'Two women were
asymptomatic, identified as part of a contact itigasion. Among the 11 symptomatic women,
manifestations were similar to those seen in nagipant patients with MERS. Seven of 13
patients were admitted to an intensive care unitdspiratory deterioration or ARDS, five
required ventilator support, three died, and erghbvered. Among the three deaths, the mothers
died 8-25 days post-delivery. Both babies bornsigrgptomatic women were born healthy at

term; among those who were symptomatic, there wadrdrauterine fetal demise, one stillbirth,

10
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one baby delivered at 25 weeks who died 4 houes hitth, two healthy preterm infants and five

healthy term infants (infant status was not merdtbfor one).

Coronavirus Disease 2019 (COVID-19)

Clinical, epidemiologic, and viral characteristics

Respiratory illness caused by a novel coronavinosv(referred to as SARS-CoV-2) was
first noted in December of 2019 in Wuhan, HubeMiroe, China. The WHO China Country
office was notified of an outbreak of pneumoniaioknown etiology on December 31, 2019
(Figure 2). Between December 31, 2019 and Jany&®2D, 44 cases were reported to the
WHO. On January 7, 2020, Chinese authorities ifledta novel coronavirus as the cause. The
virus has quickly spread first through Wuhan anosequently to other areas of China and other
countries in the world (Figure 1). Early data swglgd an association between the Huanan
Seafood Wholesale Market and COVID-19 with 27 otages in one repdftand 26 of 47 in
another report with epidemiologic links to the market, leadingctosure of the market on
January 1, 2020. Given that the earliest case tegpgitiness onset on December 1, 2616)d
not have exposure to the market raises the pasgithiat the initial emergence into humans
occurred elsewhere. However, sampling of the marksivironment supports the market’s
importance in early transmission of the virus. Latses were much less likely to have visited

the market, supporting the role of person-to-petsmmsmission in later cases.

The SARS-CoV-2 is a betacoronavirus similar to SAR® and MERS-CoV (Table).
Sequencing data show that the SARS-CoV-2 is mosely related to coronaviruses found in

bats, with more than 85% nucleotide identity withea SARS-like Co\*** The virus has 79%
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nucleotide identity to SARS-CoV and about 50% toREECoV>° Bats appear to be the natural
reservoirs of both SARS-CoV and MERS-CoV. The erapcg of these viruses in humans has
been attributed to host switching: the virus “jumipffom an intermediary host species (e.qg.,
civet cats for SARS-CoV and dromedary camels foR@ECoV) to humans. An intermediary
host species is thought to be likely for SARS-Ca¥-although it has been yet to be identified.
Sequence data that show a high degree (>99.98%tndérity of the virus among different

patients, suggesting a recent emergence in humans.

Clinical manifestations of COVID-19 are similarttiose with SARS and MERS (Table).
Studies of hospitalized patients with COVID-19 shivat patients commonly develop severe
pneumonia with 23-32% admitted to the intensive eanit and 17-29% of cases progressing to
acute respiratory distress syndrome (ARD3$3®3’Among hospitalized patients, 4-15% have
died3*3**"Overall case fatality ratio estimates (includisyrmptomatic and symptomatic
infections) appear to be in the range of 1% (95%fidence interval 0.5-4%% although these
estimates should be considered preliminary. Aveeageof hospitalized patients was 49-56
years, with 32-51% having an underlying illness.si®4-73%) patients were men. Children
with COVID-19 appear to be rarely identified, wihly 28 children reported as of January 30,
2020 (<1% of total), and most of those identifiedi mild symptomé&? No pregnant women
were reported in any of these initial cohorts. Canmanifestations among hospitalized
patients were fever (83-100%), cough (59-82%), igall1-35%), headache (7-8%), and

diarrhea (2-10%). All patients had abnormalitiegadiographic imaging of the chest.

Person-to-person transmission of SARS-CoV-2 isghbto be similar to transmission of
influenza and other respiratory pathogens; respiyatroplets are formed when an infected

person coughs or sneezes and these droplets atedriby close contacts, generally within 6

12
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feet. It is unclear if infection can be transmitfesim fomites. Fecal-oral transmission might be
possible, given that SARS-CoV-2 has been identifiestool specimeff$and SARS-CoV might
have been transmitted in this manfieFhe basic reproduction number, RO (the averagebeum
of people who will become infected from a singlgeated person in a population where all
persons are susceptible) is affected by factors aa¢he duration of infectivity, the
transmissibility of the pathogen, and the numbesusiteptible contacts. Measles, which is
highly infective, has a RO of 12-18, while 2009 HlNfluenza and SARS have an RO of 1.2-1.6
and 2-5, respectivelf?. Current estimates of RO for SARS-CoV-2 places B.2 (95% Cl, 1.4 to
3.95* As with SARS and MERS, nosocomial transmissigulaging a key role in transmission,
presumed to be responsible for infection of 29%ftécted health professionals and 12% of

hospitalized patients in a recent stddy.

I mplications of COVID-19 for pregnant women

In the midst of a rapidly evolving outbreak thatiltbhave significant effects on our
public health and medical infrastructure, the urigeeds of pregnant women should be included
in preparedness and response plans. In previobseals, clinicians have at times been reluctant
to treat or vaccinate pregnant women because afetns for fetal safet$’ It is critical that
pregnant women not be denied potentially life-sgvimierventions in the context of a serious
infectious disease threat unless there is a comgekason to exclude them. As with all
decisions regarding treatment during pregnancfaelly weighing of the benefits of
interventions for the mother and fetus with potaniisks is necessary. As surveillance systems
for cases of COVID-19 are established, it is eggktat information on pregnancy status, as

well as maternal and fetal outcomes, be collectedraported.
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Susceptibility to and severity of COVID-19 in premey

Although data are limited, there is no evidenoenfiother severe coronavirus infections
(SARS or MERS) that pregnant women are more suftepd infection with coronavirus. Thus
far, in this outbreak of novel coronavirus infeatianore men have been affected than
women?®2333837 Thjs observed gender difference could be duéfterences in reporting,
susceptibility, exposure, or recognition and diagisof infection. There are no data to inform

whether pregnancy increases susceptibility to COVYID

Previous data on SARS and MERS suggest that difainchngs during pregnancy can
range from no symptoms to severe disease and ddahmost common symptoms of COVID-
19 are fever and cough, with more than 80% of hakped patients presenting with these
symptoms’® In a recent study by Chen et*3lnine women diagnosed with COVID-19 during
the third trimester of pregnancy were reportedhla small series, clinical presentation was
similar to that seen in nonpregnant adults, witlefén seven, cough in four, myalgia in three,
and sore throat and malaise each in two women.laddymphopenia. All had pneumonia, but
none required mechanical ventilation, and none.dddvomen had a cesarean delivery, and
Apgars were 8-9 at 1 minute and 9-10 at 5 minutea.second series of nine pregnancies with
ten infants (one set of twins) reported by Zhulet’asymptom onset was before delivery (1-6
days) in four, on the day of delivery in two, arittadelivery (1-3 days) in three cases. Clinical
presentation of COVID-19 was similar to that seenanpregnant patients. Among the nine
pregnancies, intrauterine fetal distress was niotstk, seven were cesarean deliveries, and six
infants were born preterm. Based on these limigpdnts, and the available data from other
respiratory pathogens such as SARS and influenhmaynknown whether pregnant women with

COVID-19 will experience more severe disease.

14
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Travel guidance for pregnant women

Travel recommendations have been instituted td Exposure to persons in the United
States. All persons, including pregnant women, khoat travel to China. On February 2, 2020,
the U.S. State Department upgraded their travekadyto level 4, the highest level of travel
advisory. Obstetric providers should obtain a dietisiravel history for all patients and should
specifically ask about travel in the past 14 dayareas experiencing widespread transmission of
SARS-CoV-2. Currently this is limited to China, lthis situation is rapidly evolving and
obstetricians should stay alert to the global sibmaby consulting the CDC website and

following media coverage.

Vaccination in pregnancy

There is currently no vaccine to prevent COVID-HInce posting of a SARS-CoV-2
virus genetic sequence online on January 10, 20RQiple organizations, including the
National Institutes of Health, have been workingapidly develop a COVID-19 vaccine.
Development of this vaccine builds on and benéfits work on SARS and MERS vaccir®s.

However, it is not known how quickly a safe anceefive vaccine may be readily available.

Infection control measures and diagnostic testing

All patients, including pregnant women, shouldebaluated for fever and signs and
symptoms of a respiratory infection. Ideally, scieg procedures begin before arrival on a labor
and delivery unit or prenatal care clinic. For exgnwhen scheduling appointments, patients
should be instructed what to do if they have redpiy symptoms on the day of their
appointment or if a patient calls triage prior tegentation, respiratory signs and symptoms

should be assessed over the telephone. Thosetpatiiim respiratory symptoms should be

15
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separated from other waiting patients and a fackstasuld be placed on them. Patients who
meet criteria for a Person Under Investigation (Bpshould be immediately placed in an
Airborne Infection Isolation Rooms (single-patieobms at negative pressure). Once in
isolation, the patient’s facemask may be removeshlti care personnel should adhere to
standard, contact and airborne precautions. Imfiecontrol personnel and local/state health
departments should be notified immediately; lotatéshealth departments can help to arrange
testing of relevant specimens (upper and lowerirasgpy specimens and serum are currently

recommended; other specimens [stool and urine]atsybe sent).

Management of COVID-19 in pregnancy

General principles regarding management of COVIHiGNg pregnancy include early
isolation, aggressive infection control procedutesting for SARS-CoV-2 and co-infection,
oxygen therapy as needed, avoidance of fluid oadflempiric antibiotics (due to secondary
bacterial infection risk), fetal and uterine costran monitoring, early mechanical ventilation
for progressive respiratory failure, individualizeelivery planning, and a team-based approach
with multi-specialty consultations (Box 2). Teansbd management is recommended for
pregnancies managed in a health care facility &odld include a determination of the optimal
clinical unit on which to provide care. Ability frovide surveillance for early detection of a
worsening maternal course of iliness, as well agkality to monitor for evidence of obstetric

complications (e.g., preterm labor or fetal compis®)) are needed.

Changes in fetal heart rate pattern may be an eatigator of maternal respiratory
deterioration. Based on experience with SARS and@BIESevere respiratory failure might occur
in pregnant women, and in the most severe case$aneal ventilation might not be sufficient

to support adequate oxygenation. If that occunsitdid literature suggests a potential role of
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extracorporeal membrane oxygenation (ECMO) in pregy; use should only be considered in
centers that have experience with this technfquhether delivery provides benefit to a
critically ill mother is unknown; decisions regardidelivery should consider the gestational age

of the fetus and should be made in conjunction triehneonatologi$t

There are currently no antiviral medications appubly the US Food and Drug
Administration for treatment of COVID-19, althougload-spectrum antivirals used in animal
models of MERS are being evaluated for activityimgaSARS-CoV-2'® Corticosteroids for the
treatment of coronavirus-associated pneumonia dimibvoided unless other indications are
present because they were not shown to be benéfiddERS and could lead to delayed
MERS-CoV clearanc® Therefore, decisions about the use of corticosterior fetal lung
maturity should be made in consultation with ini@e$ disease specialists and maternal-fetal
medicine consultants. All guidance should be careid subject to revision as additional data on

pregnant women with COVID-19 become available.

Care of infants born to mothers with COVID-19

Although the limited experience with newborn evélwas after delivery with SARS and
MERS has not identified cases of maternal-to-fetalsmission, reports have appeared in the
media of a 30-hour infant who was diagnosed withV@@19, suggesting the possibility af
utero transmissiori® However, insufficient information is included inelia reports to rule out
perinatal or postnatal modes of transmission. Drata the recent case series published by Chen
et al** and Zhu et af°of 18 women (19 infants) infected in the third teister of pregnancy with
SARS-CoV-2 identified no laboratory evidence offtieal transmission. Testing of amniotic
fluid, cord blood, and neonatal throat swab sampigs negative for SARS-CoV-2 in the six

patients reported by Chen et*aln the report by Zhu et &°,some infants were symptomatic
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(shortness of breath in six, cyanosis in threetrgaslieeding in two, and one baby died of
multiple organ failure and DIC); however, throatabntesting of all infants was negative for
SARS-CoV-2 , suggesting that these neonatal coatpmits might not be related intrauterine
transmission. Thus, at this time, it is unknowBARS-CoV-2 can be transmitted from mother-
to-fetus. Given the current lack of informationséems reasonable to assume that a newborn
born to a mother with COVID-19 at delivery couldspibly be infected, eithén utero or
perinatally, and thus should be placed in isolatimavoid exposure to other newborns. Although
the ideal setting for a healthy infant is withihealthy mother’s room, temporary separation of
an ill mother and her infant, as was recommendeihgpandemic HIN$! seems prudent.
Whether COVID-19 can be transmitted through bregisisiunknown. We are aware of a single
report of SARS-CoV testing of breastmilk in a mathno had recovered from SARS and no
viral RNA was detected; however, the specimen we#ieated ~130 days after illness onet.
SARS-CoV antibodies were seen in breastmilk of glagient'> but not in another patient who
was infected at 7 weeks gestation with breastresker at postpartum days 12 and30.
Breastmilk was tested for SARS-CoV-2 in six of thethers reported by Chen et'3lall
specimens were negative. Until additional datesaaslable, mothers who intend to breastfeed
and are well enough to express breastmilk shoukehlbeuraged to do so; breastfeeding can be
instituted after she is no longer considered ind&ist No data are available to guide length of
separation and will need to be decided on a casmaby basis after discussion between infection

control experts and neonatologists.

Conclusions
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The COVID-19 outbreak is rapidly increasing in nianbf cases, deaths, and countries
affected. Much is unknown about the virus andfitsats, including its modes of transmission,
the basic reproduction number, risk factors forafls, and case fatality rate. Although cases are
primarily in China, it is highly likely that thengill be additional global spread of the virus. At
the present time, limited data are available ogmpaat women with COVID-19 on which to base
recommendations for pregnancy-specific care; howeazely reports and lessons from SARS,
MERS, and other respiratory infections suggestphagnant women could have a severe clinical
course. Surveillance systems for cases of COVIDdd& to include information on pregnancy
status, as well as maternal and fetal outcomésirtiportant to be vigilant about the spread of
the disease and be able to provide rapid implertientaf outbreak control and management
measures once the virus reaches a community. Sthimderventions to manage any severe
respiratory infection is the foundation of care &ory pregnant woman with COVID-19 and

should be implemented aggressively in a team-beaexdmodel.
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Table — Comparison of Characteristics of SeveragdRespiratory Syndrome (SARS), Middle East
Respiratory Syndrome (MERS), and Coronavirus Dise2819 (COVID-19)

Characteristic

Severe Acutt

Middle Easi

Coronavirus

Respiratory Syndrome| Respiratory Syndrome Disease-209
First patients reportt Guangdong, Chin: Zarga, Jordan, Apr Wuhan, China
November 2002 2012 and Jeddah, December 2019
Saudi Arabia, June
2012
Virus SARS-CoV MERS-CoV SARS-CoV-2

Type of coronavirt

betacoronavirt

betacoronavirt

betacoronavirt

Host cell receptc

Angiotensin convertin
enzyme 2

Dipeptidyl peptidase

structural analysi
suggests Angiotensir]
converting enzyme 2
receptor:

Sequence similari

referenc

79% to SAR-CoV,
50% to MERS-CoV

Animal host:

Bats (natura
reservoir), masked

palm civet and raccoofr

Bats (natura
reservoir), dromedary

n camel (intermediate

Bats,animal sold a
the seafood market if
Wuhan might

dogs may be host) represent an
intermediate hosts intermediate hodt
Incubation perio
Mean (95% CI. day: 4.6 (3.65.8) 5.2 (1.¢-14.7 5.2 days (95%
confidence interval
[CI], 4.1t0 7.0);
95th percentile of the
distribution was 12.5
days®
Range (day: 2-14 2-13 2-14
Time from illness onse 2-8 day: 0-16 day: 12.5 days (mear
until hospitalization (95% CI, 10.3 to
14.8) - onset before
January 1
9.1 days (mean); 959
Cl, 8.6 t0 9.7 (onset
January 1-1F§
Basic reproduction numb| 2-3 <1 2.2 (95% Cl, 1.4 t
(RO) ** 3.97°
Patient characteristi
Adults 93% 98% Nearly all reportet
patients are adults
Childrer 5-7% 2% Children have bet
infrequently reported
(<1% of cases)
Age range (year 1-91 1-94 10-89 year
Average age (yeal Mean 39.! Median 5( 59 years (media®
Sex ratio (M:F 43%:57Y 64.5%:35.5¢ 56%:449>
Mortality
Case fatality rate over. | 9.6% 35-40% Initial estimate it
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1%38
Clinical Manifestation From hospitalize:
patient§?%3’
Feve 98-100% 98% 83-10(%
Cougt 62-100% 83% 58-82%
Myalgia 45-61% 32% 11-35%
Headach 20-56% 11% 7-8%
Diarrhet 20-25% 26% 2-10%
Laboratory finding
Radiographic 94-100% 90-100% 100%
abnormalities on chest
imaging
Leukopenie 25-35% 14% 9-25%
Lymphopeni 65-85% 32% 35-70%
Thrombocytopeni 40-45% 36% 5-12%

*Modified from Rasmussen et 4.

**Basic reproduction number — defined as averagalyar of people who will become infected from a
single infected person

Abbreviations: SARS-CoV, severe acute respiratgngdsome coronavirus; MERS-CoV, Middle East
respiratory syndrome coronavirus; SARS-CoV-2, sewaaute respiratory syndrome coronavirus-2

21



Box 1
Criteria to Guide Evaluation of Persons Under Itigagion for Coronavirus Disease 2019 (COVID-19)

Clinical Feature AND Epidemiologic Ris

Feve* or signs/symptoms of lowe AND Any person, including health care worke

respiratory illness (e.g., cough or who has had close contact** with a

shortness of breath laboratory-confirmed COVID-19 patient
within 14 days of symptom onset

Feve* and signs/symptoms of a low: AND A history of travel from Hubei Provinc

respiratory illness (e.g., cough or China within 14 days of symptom onset

shortness of breath

Feve* and signs/symptoms of a low: AND A history of travel from mainland Chir

respiratory iliness (e.g., cough or within 14 days of symptom onset

shortness of breath) requiring

hospitalization

*Fever may be subjective or confirmed
**Close contact is defined as:

a) being within ~6 feet (2 meters) o€OVID-19 case for a prolonged period of time while not wegri
recommended personal protective equipment (e.gingiogloves, NIOSH-certified disposable N95
respirator, eye protection); close contact can oedule caring for, living with, visiting, or sharg a
health care waiting area or room with a COVID-1@cas

OR

b) having direct contact with infectious secretiofig COVID-19 case (e.g., being coughed on) winie
wearing recommended personal protective equipment.

The criteria are intended to serve as guidancevaluation. Patients should be evaluated and disdus
with public health departments on a case-by-casi lifaheir clinical presentation or exposure tiigtis
equivocal (e.g., uncertain travel or exposure).

From: _https://www.cdc.gov/coronavirus/2019-nCoV/fatipical-criteria. html#foot1
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Box 2

Principles for Management of Pregnant Women withftmed or Suspected Coronavirus
Disease 2019 (COVID-19j>*>*

» Patients with respiratory symptoms should adheregpiratory hygiene, cough etiquette,
and hand hygiene. Ensure rapid triage of pregpatints with respiratory symptoms.
Patients with respiratory symptoms should wearcarfeask and wait in a separate, well
ventilated waiting area at least 6 feet from ottewple.

» Confirmed and suspected cases of COVID-19 shouldddated as soon as possible in an
Airborne Infection Isolation Room (AlIR). If an MR is not available, consider transfer
to a hospital with an AlIR.

* Implement CDC infection prevention and control mauares for healthcare providers
including standard, contact, and airborne precasti&ye protection and properly-fitted
N95 respirators should be used. Provide additistadf training in correct use of personal
protective equipment (PPE) including correct dognaoffing and disposal of PPE.

» Contact hospital infection personnel.

* In coordination with local/state health departmentlect and send relevant specimens
for diagnostic SARS-CoV-2 testing.

» Limit visitor and health care personnel accessatiept rooms with a confirmed or
suspected case.

* Pregnancy should be considered a potentially isectaisk condition and monitored
closely including fetal heart rate and contractioonitoring.

» Consider early oxygen therapy (targetsaturation$95% and/or p@>70mmHg).
Consider early mechanical ventilation with evidentadvancing respiratory failure.
Non-invasive ventilation techniques may have a bmateased risk of aspiration in
pregnancy.

» Use intravenous fluids conservatively unless ca@boular instability is present.

» Screen for other viral respiratory infections adterial infections (due to risk of co-
infections).

» Consider empiric antimicrobial therapy (becausasi for superimposed bacterial
infections).

» Consider empiric treatment for influenza, pendiragdostic testing.

» Do not routinely use corticosteroids. Use of stisdo promote fetal maturity with
anticipated preterm delivery can be consideredhdividual basis.

» If septic shock is suspected, institute prompgdted management.

» Delivery and pregnancy termination decisions shtwgldhased on gestational age,
maternal condition, and fetal stability, and maémishes.

» Consult with specialists in obstetrics, matern&hifenedicine, neonatology, intensive
care, anesthesia, and nursing.

« Communicate with patients and families regardiraggdosis, clinical status and
management wishes.

*All guidance should be considered subject to ieviss additional data on pregnant women
with COVID-19 become available.

23



Figure Legends:

Figure 1: Global map of confirmed Coronavirus Dged019 (COVID-19) cases (as of February

14, 2020) — from

https://www.cdc.gov/coronavirus/2019-ncov/locatimomfirmed-cases.html

Figure 2: Timeline showing key events in the Coxane Disease 2019 (COVID-19) outbreak -
- December 1, 2019 through February 15, 2020. Abistiens: CDC — Centers for Disease
Control and Prevention, COVID-19 - Coronavirus Rse 2019, US — United States, WHO —

World Health Organization

Figure 3: lllustration of the causative virion f8oronavirus Disease (COVID-19). Credit to
CDC/ Alissa Eckert, MS — Obtained from CDC'’s Pulbliealth Image Library.

https://phil.cdc.gov/Details.aspx?pid=23312
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