
| 1Sentinel Initiative

Characterizing Medication Use Among 
Pregnancies with COVID-19 in the 

Sentinel System
Mayura Shinde1, Jennifer G. Lyons1, Susan Andrade2, Austin Cosgrove1, Jolene Damon,1 Elizabeth Messenger-Jones1, 

Danijela Stojanovic3, Ben Wong4, Leyla Sahin5, Yueqin Zhao4, Darren Toh1, Wei Hua3

1. Department of Population Medicine, Harvard Pilgrim Health Care Institute and Harvard Medical School, Boston, MA

2. The Meyers Primary Care Institute, University of Massachusetts Medical School, Reliant Medical Group, and Fallon Health, Worcester, MA USA

3. Division of Epidemiology, Office of Surveillance and Epidemiology, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring, MD

4. Office of Biostatistics, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring, MD

5. Office of New Drugs, Center for Drug Evaluation and Research, U.S. Food and Drug Administration, Silver Spring, MD

August 2022
38th International Conference on Pharmacoepidemiology & Therapeutic Risk Management
Copenhagen, Denmark



| 2Sentinel Initiative

Disclosures 
• This project was supported by Task Order 75F40119F19001 under Master Agreement 

75F40119D10037 from the U.S. Food and Drug Administration (FDA). 

• The views expressed in this presentation represent those of the presenters and do not necessarily 
represent the official views of the U.S. FDA.
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Background
• Pregnant/breastfeeding patients are excluded from most clinical trials, importantly from initial 

COVID-19 vaccine and treatment trials

• Medication and vaccine safety is routinely assessed through post-marketing observational 
studies and pregnancy registries

• Several retrospective observational studies have characterized pregnant patients with COVID-19 
but data on real-world utilization of medications is limited
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CONSIGN
Covid-19 infectiOn aNd medicineS In preGNancy

• European Medicines Agency (EMA)-funded, international collaboration across various countries 
to understand the natural history of COVID-19 in pregnant people

• Goal: to provide adequate data on the impact of COVID-19 in pregnancy to guide decision-
making about vaccine indications, vaccination policies, and treatment options for COVID-19 
disease and associated complications

• U.S. FDA’s Sentinel System is one of several international collaborators, including the United 
Kingdom, Norway, Denmark, Germany, Spain, Italy, France, and Sweden
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Study Objectives
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CONSIGN Objectives

Objective 1: 
Medication use

By trimester 
at time of 

diagnosis

Objective 2: 
COVID-19 severity and 

clinical outcomes 

By 
trimester at 

time of 
diagnosis

1a: Pregnant patients with COVID-19 

1b: Pregnant patients without COVID-19 

1c: Non-pregnant patients with COVID-
19 

2a: Pregnant patients with COVID-19

2b: Non-pregnant patients with COVID-
19
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Study Cohort 
Identification
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COVID-19 Identification
• COVID-19 related International Classification of Diseases (ICD)-10-Clinical Modification (CM) 

diagnosis codes, 
OR

• Positive result of reverse transcription polymerase chain reaction (RT-PCR) or other Nucleic Acid 
Amplification Test (NAAT) for severe acute respiratory syndrome (SARS)-CoV-2

Exposure Code Code type Care 
setting

Description

Diagnosis B34.2 ICD-10-CM Inpatient Coronavirus infection, unspecified site

Diagnosis B97.21 ICD-10-CM Inpatient SARS-associated coronavirus as the cause of diseases classified 
elsewhere

Diagnosis B97.29 ICD-10-CM Inpatient Other coronavirus as the cause of diseases classified elsewhere

Diagnosis J12.81 ICD-10-CM Inpatient Pneumonia due to SARS-associated coronavirus

Diagnosis U07.1 ICD-10-CM Any COVID-19, virus identified
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Study Design

Continuous enrollment:  6 months pre-pregnancy + 301 days up to live birth delivery date

ndEstimated start of Start of 2 Start of 3rd

pregnancy trimester trimester

Delivery date: live 
birth delivery

Maternal at-risk conditions in 6 months pre-pregnancy or first trimester

COVID-19 diagnosis assessed in 6 months pre-pregnancy period and trimester periods 
(0-90 days, 91-180 days, 181 days- delivery date) 

Drug utilization : pre-pregnancy and by trimester period during pregnancy

COVID-19 Severity levels: pre-pregnancy or by trimester periods during pregnancy
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COVID-19 Severity

World Health Organization (WHO). Coronavirus disease (COVID-19) outbreak situation. Accessed 20.05.2020.                        
ARDS- Acute Respiratory Distress Syndrome

Level 5
Death (expired discharge disposition) during a 

hospitalization for COVID-19 diagnosis

Level 4
Hospitalization for COVID-19 diagnosis with ARDS 

or requiring ventilation

Level 3
Hospitalization for COVID-19 diagnosis with ICU 

stay

Level 2
Hospitalization for COVID-19 diagnosis

Level 1
Non-hospitalized diagnosis of COVID-19 (non-

severe)

SEVERE



| 12Sentinel Initiative | 12Sentinel Initiative

Results 



| 13Sentinel Initiative

Study Cohorts in Sentinel between January 1, 2020 and May 31, 2021 

COVID-19 in 183 
days pre-pregnancy

COVID-19 in 
first trimester

COVID-19 in 
second trimester

COVID-19 in third 
trimester

Total patients  
(pre-pregnancy or 
during pregnancy)

Pregnancies 
with COVID-19 143 270 664 1,942 2,747

Non-pregnant 
matched 
episodes1 with 
COVID-19

143 270 663 1,936 2,744

1For each identified pregnancy, patients were matched within Data Partner who had first enrollment episodes without live birth delivery that met all inclusion criteria, were the same age 
(integer), and where the eligible enrollment spans overlapped  the entire pregnancy duration and 183 days pre-pregnancy period. Patients and comparator episodes were allowed to be 
used multiple times as controls, and patients with a pregnancy episode were allowed to contribute a separate comparator episode.
*Query period end dates were selected based on inpatient (IP) data availability per DP. Please refer to final report for a list of dates of available data for each DP.
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COVID-19 Identification in Pregnant Patients During the Pandemic
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Month of COVID-19 identification per evaluation period of interest

Pre-pregnancy First trimester Second trimester Third trimester Any time
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Baseline At-Risk Conditions

*At-risk conditions assessed in 6 months pre-pregnancy and first trimester of pregnancy in pregnant patients with COVID-19 and corresponding time periods in non-
pregnant patients

0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0%

Endocrine disorder

Diabetes mellitus

Obesity

Hypertension

Mental disorder

Renal disease: Chronic kidney disease

Respiratory disease

Asthma

Chronic obstructive pulmonary disease

Other chronic respiratory disease

Rheumatic disease

Smoking

Non-pregnant patients with COVID-19 Pregnant patients with COVID-19
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Medication Use

*Assessed pre-pregnancy or during pregnancy among pregnant patients with COVID-19 and corresponding time periods in non-pregnant patients with COVID-
19

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Anti-inflammatories

Antihypertensives

Antimycotics

Nasal preparations

Anticoagulants/platelet inhibitors

Psycholeptics

Diabetes medications

Antivirals

Corticosteroids

Immune serum globulins

Medicines for obstructive airway disease

Psychoanaleptics

Analgesics

Antibacterials

Pregnant patients with COVID-19 (N=2,747) Non-pregnant comparator episodes with COVID-19 (N=2,744)



| 17Sentinel Initiative

Medication Utilization by Trimester among Pregnant Patients with COVID-19

0%
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10%

15%
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35%

Any use in the pre-pregnancy period Any use in the first trimester Any use in the second trimester Any use in the third trimester
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Potential COVID-19 Medications

*Assessed pre-pregnancy or during pregnancy among pregnant patients with COVID-19 and corresponding time periods in non-pregnant patients with COVID-19
NSAID- Non-steroidal anti-inflammatory drug;  ACEI- Angiotensin converting enzyme inhibitors; ARB- Angiotensin receptor blockers

0% 5% 10% 15% 20% 25%

Monoclonal antibody

ACEI or ARBs

Hydroxychloroquine

Methylprednisolone

Remdesivir

Corticosteroids (inhaled)

NSAIDs

Azithromycin

Corticosteroids (other)

Pregnant patients with COVID-19 (N=2,747) Non-pregnant patients with COVID-19 (N=2,744)
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All deliveries 
COVID-19 in the
third trimester

COVID-19 in the

42.8% occur in 
57.2%

hospital2.4%
92.5%

4.2%

second 95.8%
3.3%

trimester

COVID-19 in the
first trimester

COVID-19 in the

96.7%

0.4%
99.6%

3.7%
96.3%

2.1%

pre-pregnancy
period

97.9%
2.8%

97.2%

0% 20% 40% 60% 80% 100%

Pregnant patients: Pregnant patients: Non-pregnant patients: Non-pregnant patients:
Severe COVID-19 Non-severe COVID-19 Severe COVID-19 Non-severe COVID-19
(hospitalized diagnosis) (non-hospitalized diagnosis) (hospitalized diagnosis) (non-hospitalized diagnosis)

120%

COVID-19 Severity
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Conclusions 
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Pregnancy

• Immune system changes over 
the course of pregnancy

• Tendency to stop medication 
use at beginning of pregnancy 
and restart after delivery

Pandemic

• Geographic differences in 
COVID-19 prevalence

• Temporal differences in 
COVID-19 prevalence

Treatment

• Changes in COVID-19 testing, 
treatment patterns, and best 
clinical practices

• Changes in healthcare-
seeking behavior throughout 
the pandemic

• Vaccine uptake over time 
(could not assess)

Conclusions
• We characterized pregnant patients with COVID-19 and described patterns of outpatient 

medication use among pregnant and non-pregnant patients with COVID-19

• Corticosteroids, azithromycin, and NSAIDs more commonly used in non-pregnant 
patients with COVID-19

• Findings from this analysis can be difficult to be interpret since:
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Questions
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Supplemental Slides 
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Pregnancy Cohort Selection

Describe 
medical product 
use and cohort 
characteristics

Females

Non-pregnant 
matched time 

periods

Live birth pregnancies

Linked to 
infant

Not linked to 
infant

Requester may select:
1. All pregnancies
2. Pregnancies linked to an infant
3. Pregnancies not linked to an infant

Non-pregnant 
comparator: Episodes 

that do not end in a live 
birth delivery

Exposed Referent

Control for 
confounding and 
estimate risk of 
maternal/infant 

outcomes

Describe cohort 
characteristics
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