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Infection with SARS-CoV-2 In 
Pregnancy



Questions to be Answered with a Novel Virus

Is there an increased risk for…..

• Severe maternal illness and death

• “Vertical transmission”

• Birth defects

• Spontaneous abortion or stillbirth

• Preterm delivery

• Growth deficiency

• Long-term neurodevelopmental deficits

HIV: 25% vertical transmission 

(without treatment)

H1N1: Increased maternal 

morbidity and mortality

Ebola: 72-90% maternal 

and fetal mortality

Zika: Up to 60% vertical 

transmission, fetal microcephaly,

neurologic defects



Delahoy et al, MMWR 2020



Zambrano et al, MMWR, 2020







• All singleton births

• March 29, 2020, through Jan 31, 2021

• Total of 342,000 births

• 3,527 positive for infection









Infection with SARS-CoV-2 in pregnancy
• MotherToBaby Pregnancy Studies protocol was modified in March 2020, to capture COVID-

19 symptoms, testing, treatment from all enrolled mothers, and to specifically recruit pregnant 

persons who might be infected

• As of June 2022, MotherToBaby Pregnancy Studies has enrolled 950 pregnant women across 

U.S. who met criteria

• Tested positive

• Symptomatic, not tested

• Symptomatic, tested negative

• High risk exposure, asymptomatic/not tested

• And ~459 pregnant women who did not report any of the above

• With NIDA supplemental funds, MotherToBaby began offering antibody testing to 

participants at enrollment and again in the 3rd trimester

• Completed a small pilot study on t-cell response and innate immunity in 8 women



MotherToBaby Pregnancy Studies 

• By maternal interview and medical records abstraction with follow-up to one year 

post-partum, is there an increased risk for 

• Major and/or minor birth defects, specifically a pattern

• Spontaneous abortion, preterm delivery

• SGA, postnatal growth, serious/opportunistic infections

• Not meeting developmental milestones



Infection with SARS-CoV-2 in pregnancy



Infection with SARS-CoV-2 in pregnancy



Symptoms At 1st Screen 
Test Positive

%
Symptomatic Not Tested

%
Test Negative

%

Fever
Chills
Rigor
Body Ache
Headache
Runny nose
Sore throat
Cough
Wheezing
Short of breath
Chest pain
Nausea/vomiting
Abdominal pain
Diarrhea
Loss of taste
Loss of smell
Loss of appetite
Dermatologic

33.7
52.0
11.2
66.3
67.3
40.8
40.8
61.2
13.3
54.1
23.5
36.7
13.3
33.7
57.1
68.4
50.0
9.2

47.8
50.0

0
73.9
69.6
56.5
76.1
80.4
8.7

60.9
8.7

39.1
13.0
52.2
19.6
19.6
23.9
4.3

40.5
54.1
5.4

56.8
64.9
51.4
67.6
70.3
21.6
48.6
24.3
27.0
13.5
29.7
13.5
18.9
27.0
10.8



Preliminary Findings 

Infection from 30 
days prior LMP to 1 

Day Before LMP

Infection
LMP to End of 1st

Trimester

Infection
2nd Trimester

Infection
3rd Trimester

Pre-Pandemic 
Comparison

Number of 
Pregnancies 
with Outcome

18/310 (5.8%) 113/310 (36.5%) 133/310 (42.9%) 99/310 (31.9%) 933 (100%)



SARS-COV-2 Infection in Pregnancy
Infection from 
30 days prior 
LMP to 1 Day 
Before LMP

Infection
LMP to End 

of 1st

Trimester

Infection
2nd Trimester

Infection
3rd Trimester

Overall Pre-
Pandemic 

Comparison

Major Birth 
Defects in 
Pregnancies 
Ending in Live 
Birth - n/N 
(%)

0/17 1/110
(0.9%)

1/131
(0.8%)

2/98
(2.0%)

3/303
(1.0%)

51/796
(6.4%)

RR (95% CI) --- 0.14
(0.02, 1.02)

0.12
(0.02, 0.85)

0.32
(0.08, 1.29)

0.15
(0.05, 0.49)

Reference

Malformations VSD Cleft Lip/PFO* VSD

*CL/PFO: maternal infection started in 2nd trimester and continued into 3rd trimester
Retrospective reports of limb reduction defect with 1st trimester exposure; Trisomy 21 with 1st trimester exposure 
ending in spontaneous abortion



SARS-COV-2 Infection in Pregnancy

Infection from 30 
days prior LMP to 
1 Day Before LMP

Infection
LMP to End of 
1st Trimester

Infection
2nd Trimester up 

to 20 Weeks

Overall Pre-Pandemic 
Comparison

# Events 
Spontaneous 
Abortion in Enrolled 
(and Exposed) 
<20 Weeks

1/7 3/54 0/21 4/69 19/575

Left Truncation 
Accounted Rate 
(95% CI)

28.3%
(2.1%, 99.4%)

35.2%
(20.9%, 55.3%)

0 38.9%
(20.6%, 65.0%)

12.4%
(11.6%, 13.4%)

HR
(95% CI)

9.82
(1.28, 75.33)

3.40
(0.99, 11.63)

-- 4.34
(1.46, 12.94)

Reference

*no stillbirths in infected group; 2 stillbirths in comparison group



SARS-COV-2 Infection in Pregnancy
Infection from 
30 days prior 
LMP to 1 Day 
Before LMP

Infection
LMP to End of 
1st Trimester

Infection
2nd Trimester

Infection 3rd

Trimester 
Before 37 

Weeks

Overall Pre-Pandemic 
Comparison

# Events Preterm 
Birth in Singleton 
Pregnancies Enrolled 
(and Exposed) 
Before 37 Weeks

1/14 5/101 10/23 6/68 17/75 64/568

Left Truncation 
Accounted Rate 
(95% CI)

6.9%
(0.9%, 44.4%)

5.4%
(2.2%, 13.1%)

9.7%
(5.0%, 18.4%)

12.0%
(4.9%, 27.7%)

7.8%
(4.7%, 12.8%)

8.7%
(6.7%, 11.2%)

HR
(95% CI)

0.99
(0.14, 7.12)

0.61
(0.25, 1.52)

1.14
(0.58, 2.21)

1.52
(0.66, 3.51)

0.91
(0.53, 1.56)

Reference



SARS-COV-2 Infection in Pregnancy
Infection from 30 
days prior LMP to 
1 Day Before LMP

Infection
LMP to End of 1st

Trimester

Infection
2nd Trimester

Infection 3rd

Trimester
Overall Pre-Pandemic 

Comparison

SGA Weight 
Among Liveborn 
Singletons – n/N
(%)

1/17
(5.9%)

11/98
(11.2%)

12/127
(9.4%)

7/96
(7.3%)

29/285
(10.2%)

65/761
(8.5%)

RR (95% CI) 0.69
(0.10, 4.68)

1.31
(0.72, 2.40)

1.11
(0.62, 1.99)

0.85
(0.40, 1.81)

1.19
(0.79, 1.81)

Reference

SGA Length
Among Liveborn 
Singletons – n/N 
(%)

0/16
(0)

4/96
(4.2%)

3/121
(2.5%)

5/91
(5.5%)

12/273
(4.4%)

36/739
(4.9%)

RR (95% CI) 0 0.86
(0.31, 2.35)

0.51
(0.16, 1.63)

1.13
(0.45, 2.80)

0.90
(0.48, 1.71)

Reference



Preliminary Conclusions

• No suggestion of an increased risk to date for malformations

• Slightly elevated, but not significantly so, risk for preterm 

delivery with third trimester exposure; magnitude of risk similar 

to previous reports

• Numbers too small to say anything yet about spontaneous 

abortion

• No evidence of an increased risk for SGA on weight or length at 

birth; consistent with previous reports



COVID-19 Vaccination In Pregnancy



V-Safe Pregnancy Registry

Dec 14, 2020-Feb 28, 2021:

• 827 completed pregnancies

• 724 live-born infants
• 98% 3rd trimester vaccination



Shimabakuro TT, et al. Preliminary findings of mRNA Covid-19 vaccine safety in pregnant 

persons. N Engl J Med 2021; 384:2273-2282.

Stillbirth, preterm birth, SGA, neonatal deaths similar to published background 

incidences 



• Cumulative risk of SAB (6-19 
weeks) in 2052 participants after 
receiving an mRNA COVID-19 
vaccine was 14.1%

• Age-standardized cumulative risk 
was 12.8%

• Similar to previously published 
baseline estimates of SAB (11-
16%) 

Zauche LH, et al. Receipt of mRNA COVID-19 vaccines risk of spontaneous abortions. N Engl

J Med, Correspondence, Sept 8, 2021.

V-Safe Pregnancy Registry



Women with SAB were no more likely to have received a COVID-19 vaccine in the prior 28 
days than women with ongoing pregnancies 

Kharbanda et al. Spontaneous abortion following COVID-19 vaccination during pregnancy. JAMA. 

2021 Sep 8

Vaccine Safety Datalink (VSD)



MotherToBaby Counseling Services





COVID-19 Vaccination In Pregnancy Study

• MotherToBaby Pregnancy Studies protocol was modified in December 2020, 

to capture COVID-19 vaccine dates, maternal vaccine-related symptoms from 

all enrolled mothers, and to specifically recruit for exposure to the vaccine 

• As of June 2022, MotherToBaby Pregnancy Studies has enrolled 2,123 

pregnant women across U.S. who were vaccinated and/or boosted with any 

dose of Pfizer BioNTech, Moderna or J&J COVID-19 vaccines in the period 

from 30 days prior to LMP through the end of pregnancy

• As of June 2022, MotherToBaby Pregnancy Studies has enrolled 542 

pregnant women who were not vaccinated with any COVID-19 vaccine in 

pregnancy but may have received Tdap or influenza vaccine



Study Design

• With funding from NICHD/BARDA, the study under the Vaccines and 
Medications in Pregnancy Surveillance System (VAMPSS) umbrella, will 
continue to follow approximately 3,000 pregnancies to outcome and live 
born infants to at least one year of age with maternal interviews and 
medical records abstraction

• A subset of 180 pregnancies (60 per trimester) will be enrolled in a 
substudy to examine T-cell response and innate immunity following 
vaccination in pregnancy, as well as measure antibody status in mother 
and infant in the two months post-partum



TO LEARN MORE

https://BetterBeginnings.org/

https://MommysMilkResearch.org/

Email: chchambers@health.ucsd.edu

https://mothertobaby.org/pregnancy-studies/

https://www.aaaai.org/about/strategic-relationships/vampss

https://betterbeginnings.org/
https://mommysmilkresearch.org/
mailto:chchambers@health.ucsd.edu
https://mothertobaby.org/pregnancy-studies/


THANK YOU!


