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“Know the enemy and know yourself; 
in a hundred battles 

you will never be in peril.”
- Sun Tzu

知己知彼百戰百勝



Objectives

•Understand CoVID-19
•Summarize available guidance
•Review sample algorithm from UWash (Dr. Ma)
•Specific questions for your own unit
•Research efforts
•President’s address (Dr. Louis) Slides will be 

released



Coronaviridae

•a, b, g, d
•a : human coronaviruses 
• HCoVs: HCoV-229E and NL63

•b : zoonotic coronavirus 
• A lineage - Embecovirus:  OC43 and HKU1  
• B lineage - Sarbecovirus:  SARS-CoV (‘03), SARS-CoV2 (’20)
• C lineage - Merbecovirus: MERS
• D lineage - Nobecovirus

nCoV-19

CoVID-19

Li, et al. J pharmaceutical analysis, 3/5/20



SARS-CoV2: Virology

•Host cell receptor:  
• ACE-2 receptor

• Sequence similarity
•79% to SARS-CoV
•50% to MERS-CoV

•R0: Basic Reproduction Number
•2.2 (95% CI 1.4-3.9)

Li, et al. J pharmaceutical analysis, 3/5/20
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SARS-CoV2: Virology

• Incubation:
•Mean: ~ 5.2 days (95%CI 4.1-7.0 days)
•Range: 2-14 days

•Viral Shedding
•Median: 20 days (max 37 days)

Rasmussen S, et al. COVID-19 and Pregnancy: 
What obstetricians need to know AJOG. 2/12/20



CoVID-19: Patient characteristics

•Age: 
• Range: 10-89 years
•Median: 59 years

•56% M; 44% F
•Hospitalized patients: 49-56 years (average)
• Underlying illness (1/3 to 1/2)
•Men more frequent (54-73%)
• Rarely children

Rasmussen S, et al. COVID-19 and Pregnancy: 
What obstetricians need to know AJOG. 2/12/20



COVID-19: Transmission

•Respiratory droplets
• Prolonged unprotected contact between infector / infectee
• Aerosol transmission is also possible in case of protracted 

exposure to elevated aerosol concentrations in closed spaces

•Fomites
•No reports of transmission via:  Airborne*, Fecal-oral

https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf



CoVID-19: Signs & Symptoms

• Fever 87.9%
• Dry cough 67.7%
• Fatigue 38.1%
• Sputum 33.4%
• SOB 18.6%
• Sore throat 13.9%
• Headache 13.6%

•Myalgia/arthralgia 14.8%
• Chills 11.4%
• Nausea or vomiting 5.0%
• Nasal congestion 4.8%
• Diarrhea 3.7%
• Hemoptysis 0.9%
• Conjunctival cong 0.8%

https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf



CoVID-19:  Signs & Symptoms 

•Abnormal testing: 
• CXR (up to 100%)
• Lymphopenia, Leukopenia, Thrombocytopenia

•Acute respiratory distress 
• 17-29% of hospitalized

Rasmussen S, et al. COVID-19)and Pregnancy: What 
obstetricians need toknow AJOG. 2/12/20



Lab Change Incidence1,2

Lymphopenia <1500/mm3 35-70%

Leukopenia 4.7 median 9-33.7%

Hematocrit Decrease 41-50%

Thrombocytopenia <150/mm3 4-35%

AST/ALT Increase 4-22%

LDH Increase 27-75%

CRP Increase 61-85

Procalcitonin Can be > 0.5 5.5%
14% if severe
24% if ICU

N=1099
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Lab Non-severe Severe

WBC (Median) 4.9 3.7

High >10 4.8% 11.4%

Low <4 28.1% 61.1%

Lymphocyte (Median) 1000 800

<1500 80.4% 96.1%

Platelet (Median) 172k 137.5k

<150k 31.6% 57.7%

Hemoglobin (Median) 13.5 (IQR: 12-14.8) 12.8 (IQR: 11.2-14.1)

N=1099



CoVID-19:  Progression of Disease

https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
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CoVID-19:  Case Fatality Rates

• China (3.5%)
• China, excluding Hubei Province (0.8%)
• 82 countries, territories, and areas (4.2%)
• Cruise ship (0.6%)

• Broad range of 0.25%–3.0%

Wilson et al. Case-Fatality Risk Estimates for COVID-19 
Calculated by Using a Lag time for Fatality. EID. 3/13/20



CoVID-19:  Case Fatality Rates

Mizumoto, Chowell. 
EID 3/13/20



CoVID-19:  
RF for demise

N=191



CoVID-19:  Risk factors 
for demise 1.5

x





22
Li, et al. J pharmaceutical analysis, 3/5/20



Where are we in U.S. today?



COVID-19: U.S. at a Glance  (as of 3/18/20)

Total cases 7038

Total deaths 97

Jurisdictions reporting 54 



COVID-19: Source of Exposure   (as of 3/18/20)

Travel 269

Close contact 276

Under investigation 6,493

Total 7,038





What do we know regarding 
CoVID-19 in pregnancy?



CoVID-19 + Pregn: Liu, et al

•SYS University, Guangzhou
•N=13
•Age 22-36
•GA:  2 = <28 weeks; 11 = 3rd trim
•No underlying medical comorbidities



CoVID-19 + Pregn: Liu, et al

•Symptoms:
• Fever: 10 (77%)
• Dyspnea: 3 (23%)
• None: 1 (close contact)

• Epidemiologic history:
• Close contact or Wuhan < 2 weeks before onset: 12 (92%)



CoVID-19 + Pregn: Liu, et al

•Disposition
• Improved and discharged: 3 (23%)
• Delivered: 10 (77%), , all by CD
• Emergent = 5 è NRFHT = 3, PPROM = 1, IUFD = 1

• Preterm labor 32-36 weeks = 6 (46%)
• ICU admission = 1 à MOD, including ARDS/ventilation, acute 

hepatic failure, ARF, septic shock à ECMO
• No vertical transmission



CoVID-19 + Pregn: Chen, et al

•Zhongnan Hospital, WuHan
•N = 9
• Age = 26-40
• GA = 36-39.7 weeks
• No underlying medical comorbidities



CoVID-19 + Pregn: Chen, et al

• Symptoms
• Fever: On admission = 7 (78%); Postpartum fever = 6 (67%)
• Myalgia: 3 (33%);  Malaise: 2 (22%); Rigor: 0
• Cough: 4 (44%); Dyspnea: 1 (11%); Sore throat: 2 (22%); CP: 0
• Diarrhea: 1 (11%)

• Epidemiologic history
• All had contact via infected person or “relevant environment”



CoVID-19 + Pregn: Chen, et al

• Labs



CoVID-19 + Pregn: Chen, et al

• Labs



CoVID-19 + Pregn: Chen, et al

•Delivery
• Cesarean delivery = 9
• NRFHT = 2

• Late preterm = 4 (44%)
•No vertical transmission



CoVID-19 + Pregn: Zhu, et al.

• N = 9 pregnancies à 10 neonates
• Symptom onset: 
• Before delivery = 4; Day of = 2; After = 3
• Fever and cough; 1 with diarrhea

• Term = 4; Preterm = 6
• SOB = 6;  Fever = 2; Thrombocytopenia = 2; Tachycardia = 1, Pneumothorax = 

1, Vomiting = 1

• Negative SARS-CoV2 swabs = 9
• 1 death (34+5/7, DOL #8 multiorgan failure, DIC, Shock)

Zhu



•SARS-CoV:
• Largest series of 12 

pregnancies
• Complications: ARDS, 

DIC, ARF, Bacterial 
pneumonia, Sepsis, 
Mechanical ventilation, 
Sab (4/7)
• 25% fatality

•MERS-CoV:
• 13 case reports
• 2 asymptomatic
• IUFD, preterm delivery

• 23% fatality 

Similar viruses in Pregnancy



Current Pregnancy Data Summary

•Available data are reassuring but are limited to small 
case series.
• Limited information about:
• Susceptibility of pregnant women to COVID-19 
• Severity of infection

•Denominator unknown



Vertical Transmission?

• Spread mainly by respiratory droplets
•Vertical transmission: unknown / presumed no.
• None of the infants have tested positive
• Virus was not detected in amniotic fluid or breastmilk.

•MERS-CoV & SARS-CoV: 
• Limited; has not been reported for these infections.



Vertical Transmission?

• 2/6/2020: China
• Neonate tested positive at 36h after birth
• Swab performed at 30 hours
• No direct testing of AF, cord blood placenta

• 3/14/2020: UK
• Swabbed immediately after Cesarean birth



What do our guidelines say?



CoVID-19:  Who to Test?

• “Clinician judgment to determine if a patient has 
signs/symptoms compatible with COVID-19 “
• Priorities for testing may include:
• Signs/symptoms + Hospitalized
• Signs/symptoms + At-risk individuals 
• Signs/symptoms + epidemiologic RF within 14 days of symptoms
• Contact with PUI/confirmed CoVID-19 (including healthcare personnel)
• H/o travel from affected geographic areas



CoVID-19:  Who to Test?

• Find your 
regional 
criteria



Guidance





Guidance



General principles: PUI / confirmed

• Prevention of spread
• Wait in a separate, well-ventilated area, > 6 feet from others
• Respiratory hygiene: Face mask
• Rapid triage
• Isolated ASAP in AIIR (*)
• CDC Infection prevention and control procedures
• Limit visitor and HCP access to patient rooms
• Contact Hospital ID



General principles: PUI / confirmed

• Testing
• Collect and send relevant specimens*
• Screen for other viral respiratory infections and bacterial infections
• Fetal heart rate and contraction monitoring if appropriate

•Management
• Early oxygen therapy (target > 95%; pO2 > 70 mmHg)
• Early mechanical ventilation with evidence of advancing 

respiratory failure



Testing

• Swabs
• Upper respiratory nasopharyngeal swab ONLY 

(Oropharyngeal less important; conserve supplies)
• Both nares, All the way back

• Sputum
• Only for those with productive cough
• Induced samples not recommended

https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html

https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html


Testing

• Swabs
• Synthetic fiber swabs with plastic shafts.
• Do not use calcium alginate swabs or swabs with wooden shafts, 

as they may contain substances that inactivate some viruses and 
inhibit PCR testing

•Maintain proper infection control while collecting specimen
• Place swabs immediately into sterile tubes containing 2-3 ml 

of viral transport media

https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html

https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html
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General principles: PUI / confirmed

•Management
• IVF: Be conservative, unless cardiovascular instability is 

present
• Antibiotics: Consider empiric antimicrobial therapy 
• Oseltamivir:  Consider empiric oseltamivir
• If septic shock à prompt, targeted management
• Steroids: DO NOT routinely use corticosteroids; individual 

basis for ACS



General principles: PUI / confirmed

•Notify/consult:
•MFM, Neonatology, ICU, Anesthesia, Nursing

•Delivery
• Based on GA, maternal condition, fetal stability, maternal 

wishes

•Communicate with family



Guidance on Infection Prevention



•Recommended considerations:
• PPE:
• Basic and refresher training on PPE use and handling
• Sufficient and appropriate PPE supplies positioned at 

all points of care
• Processes to protect newborns from risk of COVID-19.



•Pre-hospital considerations
• Confirmed or PUIs should notify the OB unit prior to 

arrival facility can make appropriate infection control 
preparations:
• ID appropriate room 
• Ensure infection prevention and control supplies and 

PPE are correctly positioned
• Inform all healthcare personnel who will be involved in 

the patient’s care



•Arriving by EMS
• EMS clinicians should notify the receiving healthcare facility 
• Keep patient separated from other people as much as possible.
• Family members and contacts should not ride in the transport 

vehicle, if possible. If riding in the transport vehicle, they should 
wear a facemask.
• Follow routine procedures for a transfer of the patient to the 

receiving healthcare facility (e.g., wheel the patient directly into 
an examination room).



•Mother/Baby Contact
• Temporary separation
• Separate isolation room for the infant while they remain 

a PUI 
• Discuss risks/benefits of temporary separation 
• Consider in the confirmed or PUI COVID-19 until the 

mother’s transmission-based precautions are 
discontinued



•Mother/Baby Contact
•Decision to discontinue separation:
•Made on a case-by-case basis in consultation with 

clinicians, infection prevention and control specialists, 
and public health officials
• Account for disease severity, illness signs and 

symptoms, and results of laboratory testing



•Mother/Baby Contact
•Visitors:
• Limit visitors, except healthy parent or caregiver
• Visitors should be wear appropriate PP
• If another healthy family or staff member is present to 

provide care (e.g., diapering, bathing) and feeding for 
the newborn, they should use appropriate PPE.



•Mother/Baby Contact
• Colocation / “Rooming In”
• Based on mother’s wishes or unavoidable due to facility limitations
• Measures to reduce exposure of the newborn to the virus
• Physical barriers / curtain
• Keep newborn ≥6 feet away from the ill mother
• Put on a facemask and practice hand hygiene before each 

feeding or other close contact with her newborn. The facemask 
should remain in place during contact with the newborn.



•Breastfeeding
• Limited studies: 
•Women with SARS-CoV2 and SARS-CoV
• Virus has not been detected in breast milk



•Breastfeeding
• Temporary separation
• Encourage to express milk; dedicated breast pump
• Practice hand hygiene. 
• All parts that come into contact with breast milk should be 

thoroughly washed and the entire pump should be 
appropriately disinfected per the manufacturer’s 
instructions. 



•Breastfeeding
•Direct feeding:
• If the mother wishes, she should put on a facemask 

and practice hand hygiene before each feeding. 
• Expressed breast milk should be fed to the 

newborn by a healthy caregiver.



U of Washington Algorithm

Dr. Kimberly Ma
Assistant Professor



Specific queries re: CoVID-19



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking
• Staffing 

CLINICAL
• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell salvage 
• NSAIDS

69



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 

- Continue to provide all necessary 
care for high-risk patients.

- Community mitigation: May decrease 
foot traffic through medical offices

- Depend on local practice and 
population factors and resources.

- Telehealth (including telephonic and 
other remote services) can be a tool 
leveraged to allow access to care for 
these patients while

70



Specific questions for your units

ADMINISTRATIVE

• OR procedures

71

DRAFT SAMPLE



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking 

72

- Follow CDC guidelines for infection prev
- May continue to work
- Facilities may want to consider limiting 

their exposure to patients with confirmed 
or suspected COVID19, especially during 
higher risk procedures (e.g., aerosol-
generating procedures)

- Balance with community burden of 
disease and staffing



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking 

73



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking 

74

“The ACOG, ABOG, together with the AAGL, 
AGOS, ASRM, SASGOG, SFP and SMFM do not 
support COVID-19 responses that cancel or 
delay abortion procedures. Community-based 
and hospital-based clinicians should consider 
collaboration to ensure abortion access is not 
compromised during this time.”



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking 

75

- Determine trainee schedule and 
work flow to minimize risk of group 
exposure and quarantine.

- PDs sharing resources
- Fellowship Aff Comm reaching out to 

ABOG/ACGME



Specific questions for your units

ADMINISTRATIVE
• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• CoVID-19 positive tracking 

76

- Modality via division/department, EMR, 
or hospital ID to track all COVID-19 
positive patients and f/u 



Specific questions for your units

ADMINISTRATIVE

• Antenatal testing & Ultrasounds 
• Operating room procedures
• Immunocompromised staff
• Fomites
• Elective procedures
• Trainees
• Staffing preparations

77

- Jeopardy system
- Teams: Inpatient / Outpatient / Home
- Minimize risk of group exposures



Specific questions for your units

CLINICAL • Plaquenil
• Raoult, France, n=24, unpublished 

• Lopinavir / ritonavir
• Cao, China = n=199, no benefit

• Tocilizumab
• China, ongoing

• Sarilumab (Kevzara)

• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell 

salvage 
• NSAIDS

78



Specific questions for your units

CLINICAL

• In PUI/confirmed?  
• In general use? 

• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell 

salvage 
• NSAIDS

79



Specific questions for your units

CLINICAL
• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions

• Blood conservation & Cell 
salvage 
• NSAIDS

80

• SARS-CoV: “possible harm including avascular necrosis, 
psychosis, diabetes and delayed viral clearance”
• Gardner, Plos Med, 2006

• Influenza: more secondary infections, less ventilator 
free days, ? Higher mortality
• WHO: “DO NOT give systemic corticosteroids for 

treatment of viral pneumonia of ARDS unless indicated 
for another indication “

Specific questions for your units

CLINICAL
• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions

• Blood conservation & Cell 
salvage 
• NSAIDS

80

• SARS-CoV: “possible harm including avascular necrosis, 
psychosis, diabetes and delayed viral clearance”
• Gardner, Plos Med, 2006

• Influenza: more secondary infections, less ventilator 
free days, ? Higher mortality
• WHO: “DO NOT give systemic corticosteroids for 

treatment of viral pneumonia of ARDS unless indicated 
for another indication “



Lancet



Specific questions for your units

CLINICAL
• PROS:  Deliver patients now in order to 

decrease patient load, before burden of 
disease increases in next few weeks

• CONS:  Increased time in medical setting, load 
on L&D now

• Outpatient induction? 

• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell 

salvage 
• NSAIDSCon

82



Specific questions for your units

CLINICAL

• Readily available? 

• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell 

salvage 
• NSAIDS
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Specific questions for your units

CLINICAL
• Therapeutic options
• Nitrous oxide
• Steroid use
• Elective inductions
• Blood conservation & Cell 

salvage 
• NSAIDS
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Specific questions for your units

85

Wellness



Research
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•PRIORITY (Pregnancy CoRonavIrus Outcomes RegIsTrY)
• Prospective Nationwide Registry, UCLA / UCSF
• PUI or confirmed
• Anticipated enrollment start date: 3/23/20
• Yalda Afshar, MD, PhD – yafshar@mednet.ucla.edu

•MFM-U
• The MFMU is also considering a protocol to evaluate the effect of 

the COVID pandemic on pregnant and postpartum women

Research

http://mednet.ucla.edu


“Don’t worry alone.”
Dr. Beth Karlan



SMFM Free Resources
CoVID-19 in pregnancy resources

• Pulmonary critical care lecture
• Dr. Cornelia Graves
• Wednesday 3/25/2020 @ 9 PT / 12 ET

• https://www.smfm.org/covid19
• Pulmonary critical care bundle

References
In Dropbox:Dr. Judette Louis

President of SMFM


