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Introduction

• Coronavirus disease 2019 is caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2)

• As of June 4 2020, John Hopkins reporting1:
• 6 535 019 cases worldwide, 94 641 cases in Canada
• 386 392 deaths worldwide, 7 579 deaths in Canada

• Pregnancy-specific information regarding the impact of 
COVID-19 remains limited but is emerging
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Objectives
• Discuss physiologic changes in pregnancy as it relates to 

changes in risk profile related to coronavirus

• Review emerging evidence regarding maternal, fetal and 
neonatal outcomes for women affected by COVID-19 in 
pregnancy

• Describe recommendation for the management of 
pregnant patients with COVID-19

• Review SJRH ED COVID-19 Obstetrical Patient Care 
Algorithm
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Physiologic Changes in Pregnancy

4

What physiologic changes are associated with pregnancy?
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Physiologic Changes in Pregnancy

6

How do these changes affect risk of illness in pregnancy?2

• ↑HR and ↑CO à mask signs of sepsis / hypoperfusion

• ↑ plasma volume à physiologic anemia

• ↑ Factors VII, VIII, IX, X, XII, vWF à ↑ risk thrombosis, DIC

• Delayed gastric emptying à increased risk of aspiration

• ↑ progesterone à ↓ immunity

• ↑tidal volume and ↑minute ventilation à ↓ paCO2
• Normal blood gas may be a sign of impending respiratory failure



Physiologic Changes in Pregnancy
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Changes in physiology specific to airway management:

• Aspiration

• Decreased respiratory reserve

• Airway edema / friability

• Belly in the way of laryngoscope blade

• Harder to bag

• LLD position



Early 2020…
• Huang et al. first reported a cohort of patients with with 

laboratory-confirmed COVID-19 pneumonia3
• Wang et al. JAMA Feb 7 2020: mortality 4.3% (median age 56)4

• As of April 11, WHO reports overall mortality 6.1%
• Other series with adjustment for case ascertainment rate report 

lower mortality down to 1.4%5

• Most common symptoms in general population6:
• Fever (88.5%)
• Cough (68.6%)
• Myalgia or fatigue (35.8%)
• Dyspnea (21.9%)
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Pregnancy and respiratory viruses
What do we know about the effects of other viral pathogens 
on pregnant women?3

• Pregnant women more likely to develop severe illness 
after infection with respiratory viruses

• 2009: pregnant women counted for 1% of H1N1 
infections, and 5% of H1N1 related deaths

• 2003: Case fatality rate of SARS-CoV in pregnant women 
up to 25%
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March 7 2020
• Chen et al. Lancet 20207
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April 9 2020
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• Breslin et al. Am J Obstet Gynecol MFM8:



May 11 2020
M. Knight, et al. Characteristics and outcomes of pregnant women 
hospitalised with confirmed SARS-CoV-2 infection in the UK: a 
national cohort study using the UK Obstetric Surveillance System 
(UKOSS) in press. May 11 20209

• Largest study to date re: COVID in pregnancy
• Prospective national population-based cohort study

• 427 pregnant women admitted to194 UK obstetric units 
• Compared with 694 pregnant controls 

• Median gestational age of 34 weeks at onset
• 1 in 10 à critical care, total 5 maternal deaths (CFR = 1.2%)
• 3 stillborns, 2 neonatal deaths
• Risk factors for hospitalization:
• Black / minority ethnicity; AMA; obesity; Asthma, Hypertension, 

Diabetes, gestational diabetes
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Research to date
• 139 primary research articles so far (ss of June 2) re: 

COVID in pregnant women, and counting10

• At least 20 registries collecting cases worldwide

• Various review articles and national guidelines

• Of particular interest:
• RCOG Coronavirus (COVID-19) in Pregnancy (May 13 2020)11

• ISUOG Interim Guidance on coronavirus disease 2019 (COVID-19) 
during pregnancy and puerperium: information for healthcare 
professionals – an update3
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So what does the evidence show?
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Presenting Symptoms
• Similar to non-pregnant patients
• Most common: fever (65%), cough(56%), breathlessness (36%)9
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Disease Severity

• Breslin et al:
• 86% mild, 9.3% severe, 4.7% critical disease
• Similar to general population, but not age matched

• Composite of all case studies/case series prior to May 13:
• Mortality 4% (16 out of 367 cases)10

• UKOSS:
• 9% of admitted patients required critical care (40 out of 427)
• Case fatality rate: 1.4% ( 5 out of 427 cases)10
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Maternal Outcomes
• High rates of preterm birth in reported cases à 31%12

• Majority were late preterm > 34wk GA 
• Baseline worldwide rate of preterm birth approx. 10%
• Risk of iatrogenic preterm birth increased
• Risk of spontaneous preterm labour not increased

• High rates of cesarean section in reported cases 
• à 65% of pregnancies delivered in reported cases to April 3012
• à 59% of case in UKOSS 

• Increased risk of thrombosis?
• In a case series of 184 non-pregnant adults with COVID pneumonia à

31% had venous thromboembolism
• 25% in ICU (non-pregnant) with VTE13
• Pregnant patients have baseline increased risk of thrombosis
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Neonatal Outcomes
UKOSS data:

• Of delivered patients (247 out of 427 patients)
• 97% live birth rate
• 1% miscarriage (4 cases)
• 1% stillbirth (3 cases)
• 1% neonatal deaths (2 cases)

• NICU Admission: 26%
• Corresponds to preterm birth rate of 27% in this study

• COVID+ infant:
• No COVID: 95%
• Positive test >12h: 2% (6 cases)
• Positive test > 12h: 2% (6 cases)

• No convincing evidence of vertical transmission in any study to date
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Limitations 
• More severe outcomes more likely to be published

• Many duplicates in case reports, case series

• Many studies focused on women in later stages of pregnancy

• Largest study to date was of admitted patients
• Skews to more severe outcomes

• No studies yet of neonatal outcomes for women who 
contracted COVID in first trimester

• No long term childhood outcomes
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Recommendations on Management



Management of COVID in Pregnancy
Useful resources:

• ISUOG Interim Guidance on Coronavirus Disease in 
Pregnancy 2019:

https://www.isuog.org/clinical-resources/coronavirus-covid-19-
resources.html

• RCOG Coronavirus (COVID-19) in Pregnancy (May 11 2020)
https://www.rcog.org.uk/globalassets/documents/guidelines/2020
-04-17-coronavirus-covid-19-infection-in-pregnancy.pdf

• Horizon Recommendations for Care of the Pregnant patient 
Under investigation/Positive COVID-19 (April 20 2020)
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Management of COVID in Pregnancy
Mild Disease:

• Antenatal patients not in labour with mild COVID 
symptoms should be managed at home in self isolation

• Advise call ahead if needs to present to L&D or ED
• Obstetrical complaint à to L&D
• Medical complaint à to ED

• Consider delaying routine in-person care for 14 days
• Do not delay abortion care 
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Management of COVID in Pregnancy
Mild Disease:

• In L&D: patient must wear surgical mask
• Second stage labour not considered aerosol generating at Horizon

• All pregnant patients COVID-19+ need MFM follow up3
• Detailed anatomy scan with MFM at 20 weeks
• US for growth q 4 wks after 20 weeks GA

• Note: Pregnant patient in labour with symptoms of COVID 
à rapid COVID swab
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Management of COVID in Pregnancy
Moderate Disease:
• Definition:

• GCS=15       RR 21 – 24       SpO2 94 – 95%       HR 111 – 130

• Assessment: Include FHR, fetal POCUS
• Lung US: look for irregular plural lines and B-lines
• F. Moro: How to perform lung US in pregnant women with COVID-1915

• Investigations:
• All need CXR, low threshold for chest CT
• Labs to include:
• CBC, Cr, LFTs, VBG, PT, PTT, fibrinogen, d-dimer13, blood cultures

• Consider PE if chest pain or SOB
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Management of COVID in Pregnancy
Moderate Disease:

• Treatment:
• Betamethasone if at risk of preterm labour <34w (discuss with OB)
• Prophylactic LMWH if admitted for any reason
• Low threshold for Abx in fever
• If on ASA, hold until recovery complete
• Care with IV fluids – do not over do it
• Supportive care as for non-pregnant patients

• Monitoring:
• VS at least q4h
• Urine output
• Target SpO2 > 95%
• Daily FHR <28wks, twice daily NST > 28 wks
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Management of COVID in Pregnancy
Moderate Disease:
Indications for admission:
• Shortness of breath
• Hemoptysis
• Chest pain
• Severe dehydration
• Decreased LOC
• O2 sat < 95%
• CXR, CT chest or clinical assessment consistent with pneumonia
• Medical co-morbidity: Type 1 DM, chronic HTN, renal impairment, CV 

disease, chronic resp conditions
• VTE
• Derangements in coagulation markers
• Any obstetrical co-morbidity: pre-eclampsia, HELLP, PPROM

• Admit to OB if pregnancy concern, Internist if medical concern

27



28



Management of COVID in Pregnancy
Severe and Critical Disease:

• Definition:
• AMS     RR >24     SpO2 < 93%     HR > 130
• Any end organ dysfunction

• Signs of decompensation11:
• Fi02 > 40% to maintain 02 > 95%
• RR > 30 
• Reduction in urine output
• Drowsiness, even if O2 sat normal
• ***young, fit healthy women can compensate well, maintaining 

a normal O2 sat before a sudden clinical deterioration
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Management of COVID in Pregnancy
Severe and Critical Disease:

• Fetal monitoring in critically ill:
• < 28 weeks: FHR once a day
• 28 to 32 wks: fetal tracing once a day
• >32 weeks: NST or continuous fetal monitoring
• ***Some experts recommend continuous fetal monitoring for any 

patient intubated / sedated 

• Septic shock, acute organ failure, fetal distress à delivery
• Typically by c-section

• These patients need timely, coordinated interdisciplinary care
• EM, OB + MFM, ICU, ID, +/-anesthesia

• Best fetal resuscitation is an optimized maternal resuscitation 
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Intubation in Pregnancy
• Similar indications as non-pregnant:

• Nasal prongs at 5L failing to maintain sat >95%
• Respiratory acidosis (may occur at normal PaCO2)

• Intubation specific to pregnancy:
• These are difficult airways
• Position as for obese patient – ramping
• Left lateral decubitus position
• Drugs – some controversy, ketamine & rocuronium likely ok
• Desaturate quickly
• Airway edema
• ***Bring a buddy to the bedside
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Prone Position in Pregnancy16
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Neonatal Care
• In case of birth, neonatal resuscitation should occur in 

same location as birth (per Horizon)

• Call neonatal team early
• Donning PPE is time consuming

• If infant is vigorous, may remain with mother

• Delayed cord clamping ok11
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Breastfeeding
• Coronavirus not found in breastmilk

• Potential source of maternal antibodies
• beneficial to neonate

• Breastfeeding is encouraged and recommended for 
mothers with COVID-193

• During admission:
• Wash hands, don mask prior to breastfeeding
• May pump and give milk if baby in NICU
• COVID+ mother not permitted in NICU
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Pregnant Health Care Workers 
From SOGC17:

• Consider local epidemiology, work-related risk of infection and 
individual risk for COVID-related morbidity. 

• In situations where work-related exposure is substantive or 
individual risk factor for COVID-related morbidity is high, 
consideration should be given to accommodations or absence 
from work for pregnant workers. 

• Pregnant workers identified with increased risk for severe 
illness should have reasonable workplace accommodations 
made to reduce exposure to the public and/or those with active 
COVID-19 infection. 
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Summary
• Current data do not suggest an increased risk of severe 

disease from COVID-19 in healthy pregnant women 
compared to non-pregnant population. 

• Risk factors increase risk of severe maternal illness:
• Black race / POC; AMA; obesity; Asthma; HTN; DM; GDM

• When attending to pregnant patient with COVID in ED:
• Maintain O2 sat > 95%
• Best fetal resuscitation is optimized maternal resuscitation 
• Intubation is tricky
• Timely, co-ordinated interdisciplinary care
• Septic shock, acute organ failure, fetal distress? à deliver
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Questions?
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Resources
1. COVID-19 Map. John Hopkins Coronavirus Resource Centre. 
https://coronavirus.jhu.edu/map.html
2. http://www.emdocs.net/sepsis-in-pregnancy-searching-for-answers-in-a-land-of-
unknowns/
3. ISUOG Interim Guidance on Coronavirus disease 2019 (COVID-19) during 
pregnancy and puerium: information for health care professionals: an update. 
Ultrasound Obstet Gynecol 2020; 55: 848-862
4. Wang D et al. Clinical Characteristics of 138 Hospitalized Patients with 2019 
Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA 2020. 
5. Ruan S. Likelihood of coronavirus disease survival 2019. Lancet Infect Dis 2020. 
6. Li L et al. 2019 novel coronavirus patients’ clinical characteristics. J Med Virol
2020.
7. Chen H et al. Clinical characteristics and intrauterine vertical transmission 
potential of COVID-19 infection in nine pregnant women: a retrospective review of 
medical records. Lancet 2020: 395: 809-15.
8. Breslin et al. Coronavirus disease 2019 infection among asymptomatic and 
symptomatic pregnant women: two weeks of confirmed presentations to an affiliated 
pair of New York City hospitals. Am J Obstet Gyncolol MFM 2020. 
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fom-ridresearch.sites.olt.ubc.ca/files/2020/05/COVID-19-Pregnancy_-Rapid-
Synthesis-of-Reported-Cases-2.pdf
13. Di Renzo GC. AJOG Letter to the Editor. ISTH interim guidance on recognition 
and management of coagulopathy in COVID-19. AJOG 2020. 
14. Horizon Recommendations for Care of Pregnant Patients Under 
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