
C O L L E G E  O F  P O P U L AT I O N  H E A LT H

May 18, 2021 | 4:00-5:00 pm ET

Spread the Science, NOT the Virus
Safety Series



| THOMAS JEFFERSON UNIVERSITY  | COLLEGE OF POPULATION HEALTH

Jefferson College of Population Health



| THOMAS JEFFERSON UNIVERSITY  | COLLEGE OF POPULATION HEALTH

Best Practices for Perinatal Care during COVID-19

Featuring

Presented by

Jenny Schoenecker, CPHQ 
Senior Director of Quality and 
Safety 
Minnesota Hospital Association 

Moderated by

Sarah N. Cross, MD
Assistant Professor
Department of Obstetrics, 
Gynecology & Women's Health
Division of Maternal-Fetal Medicine 
and
Medical Director of the Birthplace at 
UMMC



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

COVID-19
in Pregnancy
Sarah N. Cross, MD

Assistant Professor Department of Obstetrics, Gynecology & Women’s Health, 

Division of Maternal-Fetal Medicine, University of Minnesota

Medical Director Birthplace, Pregnancy Special Care Unit & Newborn and Family Care Center MHealth Fairview

May 18, 2021

scross@umn.edu



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services 5

Disclosures
• None



A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

• Describe the epidemiology of SARS-CoV-2 in pregnancy
• Review pregnancy physiology
• Review outcomes of pregnant patients & neonates
• Outline outpatient management
• Outline admission considerations 
• Review the use of COVID-19 therapies in the pregnant patient
• Review the use of obstetric medications in the SARS-CoV-2 positive 

patient
• Discuss alterations on L&D 

6

Objectives
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In The Beginning

Dashraath et al
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OF COVID-19

EPIDEMIOLOGY
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Epidemiology of SARS-CoV-2
WORLD

https://covid19.who.int/?gclid=Cj0KCQjw5eX7BRDQARIsAMhYLP_x6mo5ioCIxBI_-FHptEdIb7Qh7LJfiGTO4HtLIL_4xJ-el8QLa1caAvd3EALw_wcB – accessed 5/18/2021

https://covid19.who.int/?gclid=Cj0KCQjw5eX7BRDQARIsAMhYLP_x6mo5ioCIxBI_-FHptEdIb7Qh7LJfiGTO4HtLIL_4xJ-el8QLa1caAvd3EALw_wcB
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Epidemiology of 
SARS-CoV-2 USA

https://covid.cdc.gov/covid-data-tracker/#cases_casesinlast7days – accessed 5/18/21

https://covid.cdc.gov/covid-data-tracker/
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Epidemiology of SARS-CoV-2
Pregnancy

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html - accessed 5/18/2021

90,099 Cases

15,362 Hospitalized

101 Deaths

90 Mechanical Vent

408 ICU

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html
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Epidemiology of SARS-CoV-2
Pregnancy                                                                                                 

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html - accessed 5/11/2021

15.3% Hispanic

5.9% Asian

2.7% Multiple

63.4% White Non-H

13.4% Black Non-H

35% 3% 28% 37% 6%

42% 3% 13% 36% 6%

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html
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PHYSIOLOGY

PREGNANCY
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Pregnancy Immunology

Creasy & Resnik
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Cardiovascular Physiology of Pregnancy

Creasy & Resnik and ACOG
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Cardiovascular Physiology of Pregnancy

ACOG
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Respiratory Physiology of Pregnancy

Creasy & Resnik
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Respiratory Physiology of Pregnancy

ACOG
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Labor & Delivery Physiology
• Vaginal Delivery

– 80% increase in CO within 15-20 
minutes w/o regional

– 60% increase in CO within 15-20 
minutes with regional

– Blood loss ~ 500 mL

• Cesarean Delivery under spinal

– 47% increase in CO within 2 
minutes

– 39% decrease in SVR

– Blood loss ~ 1000 mL

Creasy & Resnik and ACOG

Stroke volume 
22% increase

Contractions transfer 
300-500 mL of blood 
from the 
uterus to the general 
circulation
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Postpartum Physiology
• Cardiac changes

– LA dimension increase 1-3 days 
after birth and normalize by 10 
days

– HR normalizes by 10 days

– LV dimension decrease gradually 
over 4-6 months

– SV, CO, SVR do not completely 
return to normal until 12 weeks, 
and sometimes 24 week 
postpartum

Creasy & Resnik and ACOG
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IN PREGNANCY

OUTCOMES
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CDC Pregnancy Outcomes

https://www.cdc.gov/mmwr/volumes/69/wr/mm6944e3.htm?s_cid=mm6944e3_e&ACSTrackingID=USCDC_921-DM41789&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2069%2C%20

November%202%2C%202020&deliveryName=USCDC_921-DM41789-accessed 11/3/2020

https://www.cdc.gov/mmwr/volumes/69/wr/mm6944e3.htm?s_cid=mm6944e3_e&ACSTrackingID=USCDC_921-DM41789&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2069%2C%20November%202%2C%202020&deliveryName=USCDC_921-DM41789-accessed
https://www.cdc.gov/mmwr/volumes/69/wr/mm6944e3.htm?s_cid=mm6944e3_e&ACSTrackingID=USCDC_921-DM41789&ACSTrackingLabel=MMWR%20Early%20Release%20-%20Vol.%2069%2C%20November%202%2C%202020&deliveryName=USCDC_921-DM41789-accessed
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https://www.cdc.gov/mmwr/volumes/69/wr/mm6938e1.htm?s_cid=mm6938e1_w
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Pregnancy Outcomes
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Pregnancy Outcomes

Huntley et al, 2021
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Pregnancy Outcomes

Huntley et al, 2021
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Pregnancy Outcomes
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Pregnancy Outcomes

Allotey et al, 2020
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Pregnancy 
Outcomes

Allotey et al, 2020
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Pregnancy Outcomes

Metz et al, 2021
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MFMU Pregnancy Outcomes

Metz et al, 2021
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MFMU 
Pregnancy 
Outcomes

Metz et al, 2021
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IN PREGNANCY

PRESENTATION & 
MANAGEMENT
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Signs & Symptoms of COVID-19 in Pregnancy

Allotey et al, 2021
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Severity Criteria
Asymptomatic/pre-symptomatic/ 
presumptive infection

Positive COVID-19 test result with no symptoms

Mild disease Flu-like symptoms (e.g. fever, cough, myalgias and anosmia) 
without dyspnea, SOB or abnormal chest imaging

Moderate disease Evidence of lower respiratory tract disease with clinical 
assessment (dyspnea, PNA on imaging, abnormal blood gas, 
refractory fever of ≥102.2F not alleviated with acetaminophen), 
while maintain an O2 saturation of >93% on room air at sea level

Severe disease Respiratory rate > 30 bpm, hypoxia with oxygen saturation of 
≤93%, ratio of arterial partial pressure of O2/fraction of inspired 
O2 <300, or >50% lung involvement on imaging

Critical disease Multi-organ failure or dysfunction, shock, respiratory failure 
requiring mechanical ventilation or high-flow nasal cannula

36

Severity Scale in Pregnancy

SMFM Management Considerations for Pregnant Patients with COVID-19
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OUTPATIENT

- Asymptomatic
- Mild symptoms and no co-morbidities

37

Admission Considerations

SMFM Management Considerations for Pregnant Patients with COVID-19

INPATIENT

- Moderate to severe signs and symptoms 
or O2 saturation <95% (including 
exertional)

- With co-morbidities:
• Uncontrolled hypertension
• Inadequately controlled diabetes
• Chronic renal disease
• Chronic cardiopulmonary disease
• Immunosuppressed states

- With fever  >102.2F despite 
acetaminophen raising concern for 
secondary hemophagocytic 
lymphohistiocytosis or cytokine storm
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• Televisits to check on symptom severity, unless in person care is indicated

• Ideally home vital sign monitoring, especially pulse-oximetry

• Symptoms worsen in second week
• Review calling guidelines

38

Outpatient Management
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Inpatient Management
• Based on severity of illness

• Vital signs

– Temperature

– Heart rate

– Respiratory rate

– Blood pressure

– Pulse oximetry

• Electronic fetal 
monitoring/tocometry as 
indicated

MILD

MODERATE

CRITICAL

VS q4-8 hrs and prn

VS q2-4 hrs and prn

VS q1-2 hrs and prn
Continuous pulse ox & 

tele

SMFM Management Considerations for Pregnant Patients with COVID-19
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SOFA Score

Maximum 
SOFA Score

Mortality

0-6 <10%
7-9 15-20%
10-12 40-50%
13-14 50-60%
15 >80%
15-24 >90%
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ICU Admission Considerations

SMFM Management Considerations for 
Pregnant Patients with COVID-19
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• Individualized

• When oxygen requirements are (to maintain saturation of 95%):
– Greater than 15 L/min (by nasal cannula or mask)

– Greater than 40-50 L/min (by high flow nasal cannula)

– Greater than 60% FiO2 by Venturi mask

• Inability to protect airway due to altered mental status

42

Intubation Considerations

SMFM Management Considerations for 
Pregnant Patients with COVID-19
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IN PREGNANCY

COVID-19 THERAPIES
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Medication COVID-19 Recommendation Pregnancy Recommendation
Remdesivir - Hospitalized patients with 

SpO2 ≤94% or those who 
require supplemental oxygen

- Mechanically ventilated
- ECMO

Offered to those meeting criteria, 
no known fetal toxicity

Dexamethasone 6 mg PO or IV 
daily for up to 10 days

- Patients who require 
supplemental oxygen

- Mechanically ventilated

Offered to those meeting criteria, 
benefit of mortality outweighs fetal 
exposure

Convalescent plasma Not contraindicated

Enoxaparin, heparin Not contraindicated

Azithromycin, ceftriaxone,
cefepime, meropenem, 
piperacillin-tazobactam, linezolid, 
vancomycin

Superimposed bacterial
pneumonia

Not contraindicated

44

COVID-19 Therapies in Pregnancy

SMFM Management Considerations for Pregnant Patients with COVID-19
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Antibody Therapy
• Monoclonal antibodies

• Bamlanivimab & etesevimab

• EUA for moderate-severe 
COVID-19 in outpatients at high 
risk for progressing to severe 
COVID and/or hospitalization

• Polyclonal antibodies

• Casirivimab and imdevimab

• EAU for moderate-severe 
COVID-19 in outpatients

https://www.covid19.lilly.com/bam-ete/hcp – accessed 5/11/2020
SMFM Management Considerations for Pregnant Patients with COVID-19

https://www.covid19.lilly.com/bam-ete/hcp%20%E2%80%93%20accessed%205/11/2020
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CONSIDERATIONS FOR 
COVID-19

LABOR & DELIVERY
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Rethinking L&D
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• Universal COVID testing
• Masking
• Room restrictions
• Oxygen for fetal resuscitation
• Prevention of postpartum hemorrhage
• Huddles
• Visitor restrictions
• Infection prevention and special precautions
• Ask all patients every time the call if they have symptoms

48

Labor & Delivery Changes for All Patients
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• Levels of Care
• Cohorting
• Rooms
• Dedicated OR
• PPE
• Triage/ER
• Team huddle
• Cesarean planning
• Nitrous oxide
• Water births

49

Labor & Delivery Considerations for COVID-19
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• Patient to wear a mask during labor and as tolerated at the time of delivery
• Recommended that OB provider be in house
• Supplemental oxygen for maternal indications as needed
• Judicious use of IVF (<75 cc per hour if needed)
• Continuous electronic fetal monitoring, close monitoring of the category II tracing
• Strong recommendation for early epidural to prevent need for GETA
• Internal monitors, artificial rupture of membranes per OB indications
• Operative vaginal delivery as indicated, consider performing in the OR to avoid 

an emergent transfer to the OR
• Counsel patients on possible delay in emergencies due to need for team to 

don/doff PPE
• Delayed cord clamping as per usually guidelines

50

Laboring Patient
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• Early notification of anesthesiology and neonatology staff 

• Limit number of staff/providers in the room

• Strong preference for neuraxial anesthesia

• Discuss timing and amount of IVF prior to spinal anesthesia

• Follow all PPE and aerosolizing procedure policies
• STAT cases

51

Cesarean Patient
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Medication Mild Disease Moderate-Severe Disease

Antenatal corticosteroids Assuming no steroids for COVID:
• <34 weeks, give as indicated
• ³34 weeks, do not give
Assuming steroids for COVID:
• See right 

Assuming steroids for COVID:
• <34 weeks
o Dexamethasone 6 mg IV q12 x 4 doses then
o Dexamethasone 6 mg PO/IV daily per protocol for 

up to 10 days
o Recommend against switching to another type of 

steroid
• ³34 weeks
o Dexamethasone 6 mg PO/IV daily per protocol for 

up to 10 days 

Magnesium sulfate If clinically indicated with close cardiopulmonary 
monitoring.  Monitor renal function and magnesium 
levels, consider bolus only if mild respiratory distress.  
Monitor UOP strict I & O Q 2hours

Individualize depending on maternal status, indication 
for use and gestational age, more neuroprotection at 
<28 weeks. Discuss with consultants (e.g. ICU)

Tocolysis Consider as indicated, avoiding indomethacin if 
possible (prefer nifedipine).  Stronger consideration if 
indication for hospitalization is not COVID-19 and/or 
patient is <28 weeks

Not recommended

NSAIDS Standard use, maximize acetaminophen Maximize acetaminophen, check current guidelines

Enoxaparin/heparin Prophylactic dosing postpartum and for antepartum 
hospitalizations

Dosing per ICU guidelines

52

Obstetric Medications in COVID-19

U of Minnesota MFM Expert Opinion
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• Patients presenting for indicated delivery who test positive should not be 
rescheduled due to the risk of a less controlled delivery and/or worsening 
disease with on-going pregnancy

• In asymptomatic or mildly symptomatic patients at <39 weeks without another 
indication for delivery consider expectant management until 14d after the positive 
PCR OR until 7d after the onset of symptoms and 3d after resolution of 
symptoms

• In an asymptomatic or mildly symptomatic patient at ≥39 weeks delivery can be 
considered to decreased the risk of worsening maternal status

• In the critically ill patient delivery timing is individualized and requires 
multidisciplinary planning.  In the very preterm severely hypoxemic patient all 
options, including pronging and ECMO should be considered.  

53

Delivery Timing

SMFM Management Considerations for Pregnant Patients with COVID-19
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• Be judicious with fluids
• Monitor I&O, especially in the first 24-48 hours postpartum
• Specific duration of hospitalization depends on severity of symptoms and should be individualized
• Review newborn cares
• Ambulatory oxygen saturation (in room) prior to discharge
• Consider discharge with pulse oximeter and blood pressure cuff
• Calling guidelines including anticipatory guidance on natural course of symptoms (worsen in the 

second week)
• Review self-quarantining at home
• Consider waiting six weeks to initiate estrogen-containing birth control, especially in symptomatic 

patients
• Follow institution recommendations on use of anticoagulation
• Consider telehealth visit

54

Postpartum Considerations

SMFM Management Considerations for Pregnant Patients with COVID-19 & U of Minnesota MFM Expert Opinion
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• Early and close contact between the mother and neonate has many well-established benefits 

• The ideal setting for a healthy, term newborn while in the hospital is in the mother’s room. 

– Risk of a neonate acquiring SARS-CoV-2 from its mother is low. 

– No difference in risk of SARS-CoV-2 infection whether a neonate is cared for in a separate room or 
remains in the mother’s room. 

• Potential risk of transmission via contact with infectious respiratory secretions from the mother, 
caregiver, or other person with SARS-CoV-2 infection. 

– All caregivers should practice infection prevention and control measures (i.e., wearing a mask, 
practicing hand hygiene ) before and while caring for a neonate. 

– Test babies for SARS-CoV-2

• Patients may feel uncomfortable with potential risk, each should discuss whether she would like 
the neonate to be in her room or a separate location.

– Healthcare providers should respect autonomy in the medical decision-making process.

55

Infant Cares/Feeding

https://www.cdc.gov/coronavirus/2019-ncov/hcp/caring-for-newborns.html - accessed 10/4/2020

https://www.cdc.gov/coronavirus/2019-ncov/hcp/caring-for-newborns.html
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VERTICAL 
TRANSMISSION?

PERINATAL INFECTION?
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Infant Outcomes

Flaherman et al, 2020
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SET-NET

Woodworth et al, 2020
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Perinatal Infection
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Placental Receptors

Pique-Regi et al, 2020
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• Some studies show no evidence of SARS-CoV-2 in breast milk

• Some studies do show SARS-CoV-2 in breast milk
– Unclear if this is live and therefore transmissible virus 

• No evidence thus far of transmission via breast milk

• Multiple on-going studies

• No current contraindication to breastfeeding

61

Breast Milk
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IN PREGNANCY

COVID-19 VACCINES
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https://s3.amazonaws.com/cdn.smfm.org/media/2591/SMFM_Vaccine_Statement_12-1-20_(final).pdf – accessed 3/17/2021

https://s3.amazonaws.com/cdn.smfm.org/media/2591/SMFM_Vaccine_Statement_12-1-20_(final).pdf
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https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/vaccinating-pregnant-and-lactating-patients-against-covid-19 - accessed 3/17/2021

https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/vaccinating-pregnant-and-lactating-patients-against-covid-19
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J&J Vaccine in Pregnancy

https://s3.amazonaws.com/cdn.smfm.org/media/2865/JJ_Pause_04-19-21_UPDATE.pdf - accessed 4/19/2021

https://www.acog.org/news/news-releases/2021/04/acog-statement-on-johnson-johnson-covid-19-vaccine - accessed 4/29/2021

https://s3.amazonaws.com/cdn.smfm.org/media/2865/JJ_Pause_04-19-21_UPDATE.pdf
https://www.acog.org/news/news-releases/2021/04/acog-statement-on-johnson-johnson-covid-19-vaccine
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Vaccine Safety in Pregnancy
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https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafepregnancyregistry.html
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Immunity
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Immunity

70
Gray et al, 2021
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Immunity

71
Gray et al, 2021
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https://foamcast.org/covidvacpregnancy/

https://foamcast.org/wp-content/uploads/2021/03/English-Decision-Aid.pdf – accessed 3/17/21  

https://foamcast.org/wp-content/uploads/2021/03/English-Decision-Aid.pdf
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• ACOG Practice Bulletin 211 Critical Care in Pregnancy
• ACOG Practice Bulletin 212 Pregnancy and Heart Disease
• ACOG Website (https://www.acog.org/clinical/clinical-guidance/practice-advisory/articles/2020/12/vaccinating-pregnant-and-lactating-patients-

against-covid-19 )
• ACOG Website (https://www.acog.org/news/news-releases/2021/04/acog-statement-on-johnson-johnson-covid-19-vaccine)
• Allotey et al Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living 

systematic review and meta-analysis.  BMJ. 2020. https://doi.org/10.1136/bmj.m3320
• Afshar et al.  Clinical Presentation of Coronavirus Disease 2019 (COVID-19) in Pregnant and Recently Pregnant People.  Obstet Gynecol.  

2020.  
• CDC Website (https://covid.cdc.gov/covid-data-tracker/#cases_casesinlast7days)
• CDC Website (https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/special-populations/pregnancy-data-on-covid-19.html)
• CDC Website (https://www.cdc.gov/vaccines/acip/index.html)
• CDC Website (https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafepregnancyregistry.html)
• Compound Chem Website (https://www.compoundchem.com/page/2/) 
• Creasy & Resnik, 8th Edition, Elsevier, 2019
• Dashraath et al. Coronavirus disease 2019 (COVID-19) pandemic and pregnancy. AJOG 2020. https://doi.org/10.1016/j.ajog.2020.03.021
• Delahoy et al. Characterisctics and Maternal and Birth Outcomes of Hospitalized Pregnant Women with Laboratory Confirmed COVID-19 –

COVID-NET, 13 States, March 1- August 22, 2020.  MMWR Morb Mortal Wkly Rep. 2020.  
• Flaherman et al.  Infant Ourcomes Following Maternal Infection with SARS-CoV-2: First Report from the PRIORITY Study.  Clin Infect Dis.  

2020
• Fomacast Website (https://foamcast.org/wp-content/uploads/2021/03/English-Decision-Aid.pdf)
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Learn more at: Jefferson.edu/HQS Questions: JCPH.Admissions@jefferson.edu

• 100% online

• Accelerated 7-week courses

• Expert practitioner faculty

Complete a graduate certificate in 
1 year or Master’s degree in 2 years

Healthcare Quality and Safety (HQS) is the study and prevention of 
adverse events, suboptimal care, ineffective treatments, inefficient 

processes and unnecessary clinical variation in health systems.

Healthcare Quality and Safety

Access On-Demand Information Session 

JCPH Virtual Open House

May 24 I  5:30-7:30 pm Eastern
Register Here

Jefferson.edu/HQS
mailto:JCPH.Admissions@jefferson.edu
https://www.youtube.com/watch?v=EdS-I7_Xr7Y
https://my.jefferson.edu/register/?id=f925d6e3-e2e2-444e-aff7-819e20b44cd5
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Learn more at: Jefferson.edu/OpX

Questions: JCPH.Admissions@jefferson.edu

• 100% online

• Accelerated 7-week courses

• Expert practitioner faculty

Access On-Demand Information Session 

Complete a graduate certificate in 1 year 
or Master’s degree in 2 years

https://www.youtube.com/watch?v=VY5HKnmc0UQ
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Embracing High Reliability to Build 
Our New Normal

Spread the Science, NOT the Virus:  
Safety Series

Next Session -- June 15th

Upcoming Programs

Offered in partnership with Safe and Reliable 
Healthcare

A Safe Environment of 
Care: Lessons from COVID-
19 (Texas Hospital 
Association)

VISIT OUR WEBSITE FOR ADDITIONAL INFORMATION 
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