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Learning Objectives

• Review epidemiology of COVID-19 infection in pregnant patients

• Understand considerations for COVID-19 positive in pregnant patients

• Discuss fetal outcomes in COVID-19 positive patients

• Recommendations for treatments and vaccinations



Question #1

• How does respiratory physiology change in pregnancy?

A. No change

B. Larger and more frequent breaths

C. Smaller and more frequent breaths

D. Smaller and less frequent breaths

E. Larger and less frequent breaths

F. I am not sure



Maternal Respiratory Physiology

• High metabolic demand state (40-
60%)

• Increased respiratory rate and size 
of each breath

• Lower PaCO2 (30-32 mmHg)

• Increased PaO2 (>100 mmHg)



Question #2

• How does cardiac physiology change in pregnancy?

A. No change

B. Increased heart rate, blood volume and cardiac output 

C. Decreased heart rate, blood volume and cardiac output

D. No change in heart rate or cardiac output, but increased blood volume

E. I am not sure



Maternal cardiac considerations

• Pregnancy is a high cardiac output state

• CO increases by about 50%

• Systemic Vascular Resistance decreases 
by about 20%
– Prostacyclin and Progesterone
– Decreased blood viscosity
– Placenta

• 95mL/kg (105mL is multiple gestation)
– Non-pregnant: 65-70mL/kg



Question #3

• Are pregnant women more susceptible to infection in pregnancy?

A. No 

B. Yes

C. I am not sure



Vaccine.Volume 21, Issue 24, 28 July 2003, Pages 3352–

335.

Immune system in pregnancy

• Imbalance: Increase in B cell and 
decrease in T cell

• T cells: Viral 

• B cells: Antibodies



Question #4

• Are pregnant women more susceptible to thrombotic events in 
pregnancy?

A. No 

B. Yes

C. I am not sure



Hematologic Changes

• Coagulation: Hypercoagulable (6-fold)

– 2 to 3-fold increased concentrations of 
fibrinogen

– 20% to 1000% increases in factors

– Decreased Protein S (resistance to protein C 
activation)

Factor Change

II Unchanged

VII
Increased 
+++

VIII, IX,X, XII Increased

XI Reduced

Fibrinogen
Increased 
+++

Platelets Stable



Question #5

• How does COVID-19 infection affect pregnant patients?

A. No change in severity of the infection when comparing age matched non-
pregnant patients

B. Pregnant patients have more severe infections

C. Pregnant patients have less severe infections

D. I am not sure



Background

• Incidence
– International: 10%, wide geographical variation

– 54% asymptomatic versus 41% in general population

– Parturients more likely to develop more severe disease (13%)
– Hypercoagulable

– Immunocompromised
– Decreased T cells (Th1:Th2 decrease)

– Increased risk of developing pre-eclampsia

– 60% increased risk of Cesarean delivery with disease progression



Background

• Incidence
– Possible increased duration of symptoms, needs more data

– In a global systematic review: COVID-19 negative pregnant patients

– Increases in the stillbirths, preterm delivery and maternal co-morbidities including 
deaths

– Declines in maternal mental health 

– Increases in ruptured ectopic pregnancies





Outcomes
– 4% require ICU admission

– Increased need for invasive ventilation

– OK to prone and LLD may be just as 
helpful (SMFM 10/2021)

– Increased need for ECMO

– Increased mortality 

– Compared to symptomatic non-
parturients: OR 1.7

– Compared to COVID-19 negative 
parturients: OR 2.85

• Risk factors: 
– Non-white ethnicity

– Chronic hypertension

– Pre-existing diabetes

– Advanced maternal age (>35)

– Elevated body mass index





June 2022

• Comparing Pre and Post Delta Variant in Pregnant Patients
• 41% increased risk of ICU admission

• 83% increased risk of intubation and ECMO 

• 3.3 times increased mortality risk

• Compared with nonpregnant women, pregnant women had:
• 5 times increased risk of ICU admission

• 76% increased risk of intubation or ECMO

• 1.3 times increased mortality risk



To Test or Not to Test

• Routine testing is variable
– Test if symptomatic

– Test if known exposure

– Test if moderate or higher incidence

• No national requirements

• PCR is recommended over rapid antigen test
– 95% versus 60-75%

– PCR: Should not retest for 90 days if positive, as the viral particles 
can be present for 90 days. 

– Rapid Antigen: Retest >48 hours if first test negative, given high 
false negative rate

• COVID-19 positive test should not alone dictate mode or 
timing of delivery
– Always protect yourself with PPE if status unknown



ASA and APSF Joint Statement on Elective Surgery 
and Anesthesia for Patients after COVID-19 
Infection



Do symptoms and timing matter?



Labor analgesia and COVID-19

• Neuraxial
– Recommend early epidural analgesia to 
reduce the need for general anesthesia for 
emergent cesarean delivery

– Leave epidural cart outside of a COVID-19 + 
room

– COVID-19 diagnosis itself is NOT 
considered a contraindication for neuraxial 
anesthesia/analgesia

– DO NOT delay for COVID-19 test

– Do not wait for platelet counts due to COVID 
infection

– Reduce number of potential interventions: 

– Combined Spinal Epidural

– Programmed Intermittent Epidural Bolus

– Patient Controlled Epidural Analgesia



Labor analgesia and COVID-19

• Nitrous oxide

– Personal recommendation: Avoid in 
patients with active thrombotic 
events

– Testing varies based on hospital

– Filter with pore size <0.05um should 
prevent contamination



Question #6

• How does COVID-19 infection affect fetuses?
A. No effect on the fetus

B. Increased risk of preterm delivery

C. Increased risk of stillbirth

D. Both B and C

E. I am not sure



The Fetus

• Maternal hypoxia
– Release of potent vasoconstrictors

• Preterm birth

• Still birth (1.26% versus 0.64%)
– COVID-19 destroys the placenta

– Schwartz et al. 02/10/2022: 64 
IUFD and 4 neonatal deaths across 
12 countries. 

– 78% destruction of the placenta and 
significant fibrin deposition limiting 
oxygen transport to the fetus



The Fetus

• IUGR: recent data shows birth 
weights within normal range

• APGAR: recent data shows 
APGAR scores within normal

• No data to suggest increased 
risk of miscarriage 

• No data to suggest increased 
risk of congenital anomalies



Vertical Transmission

– ACE2 receptors throughout the placenta but……
– Low expression of both ACE2 and transmembrane serine protease 2 
(TMPRSS2)

– Some neonates testing positive within 1 h after birth

– Replication competent virus not found in amniotic fluid, breast milk, or 
cord blood
– Ok to breastfeed with mask and hand washing

– 2/3 studies report no vertical transmission and 1/3 report it is 
possible

– Likely 1-4%



Question #7

• How does the COVID-19 vaccination affect fetuses?
A. No effect on the fetus

B. Increased antibodies against COVID-19 found in the neonate at birth

C. Is teratogenic to the fetus

D. I am not sure



 Antibodies: Edlow et al. (JAMA 2022)

 At two months of age: 98% born to 
vaccinated moms had detectable 
levels IgG

 At six months of age: 57% born to 
vaccinated mothers still had 
detectable IgG levels, compared with 
8% born to unvaccinated infected 
mothers

 Delayed cord clamping

 Recommended due to known benefits

 BJOG 2021

 Breastfeeding

 Salvatore et al. (Lancet 2020)

 116 breast feeding COVID-19 + 
mothers using hand washing and 
masking: No transmission



• Vaccinated within 2 weeks of 
delivery versus unvaccinated 
mothers

• Infants <6 months admitted to 
the hospital
– NO difference in comorbidities or 

gestational age at delivery 
– Controls were COVID-19 negative 

• Take home: 
– Babies born to vaccinated mothers

– 61% less likely to be admitted to the 
hospital

– If admitted, less likely to be admitted 
to the ICU (12% vs. 88%)



Question #8

• How does the COVID-19 vaccination affect pregnant patients?
A. No benefit to the pregnant patient

B. Increased antibodies against COVID-19

C. Decreased co-morbid complications and mortality in pregnant patients

D. Both B and C

E. I am not sure



COVID Vaccinations in Pregnancy: CDC





Vaccination: Just Do It! 

• Indicated in all trimesters and if breastfeeding

• Indicated even if infected in the past
– Antibody titers are higher in vaccinated than those who were infected

– Am J Obstet Gynecol MFM. 2022 Jan;4(1):100492.

• No increase rate of miscarriage

• No issues with fertility



Vaccination: Just Do It! 

• No adverse fetal or postnatal development
– Although delay in some development was seen for all neonates born 
during the pandemic

– Side effects were similar compared to non-pregnant

• All three vaccines recommended even if prior COVID-19 
infection regardless of symptoms

• Booster recommended

• J and J 
– 12/2021: CDC recommended mRNA over J and J vaccine for everyone

– Increased risk of thrombocytopenia and thrombosis: 1:100,000



Treatments



Outpatient therapy



Inpatient Treatment



Thank you! 


