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Sentinel is a Distributed Data Network

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data
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Collaborating Organizations

Lead: Harvard Pilgrim Health Care Institute

Data & Scientific Partners

Colorado
Hawaii
Mid-Atlantic
Northern California
Northwest
Washington



8Sentinel Initiative   | 

Sentinel Data Philosophy

• Predominantly includes claims and a subset of electronic health record (EHR) and registry 
data 

– Flexible enough to accommodate new data domains (e.g., free text)

– Typically, we do not include empty tables – we expand as needed when fit for purpose

• Data are stored at most granular/raw level possible with minimal mapping

– Distinct data types should be kept separate (e.g., prescriptions, dispensings)

– Construction of medical concepts (e.g., outcome algorithms) from these elemental data is 
a project-specific design choice

– Sentinel stores these algorithms in a library for future use
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Sentinel Data Philosophy

• Appropriate use and interpretation of local data requires the Data Partners’ local 
knowledge and data expertise

– Not all tables are populated by all Data Partnerssite-specificity is allowed

• Designed to meet FDA needs for analytic flexibility, transparency, and control
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Available Data Elements

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model
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Single Patient Example Data in Model

ENROLLMENT
PATID ENR_START ENR_END MEDCOV DRUGCOV
PatID1 7/1/2004 12/31/2006Y Y
PatID1 9/1/2007 6/30/2009Y Y

DEMOGRAPHIC
PATID BIRTH_DATE SEX HISPANIC RACE zip
PatID1 2/2/1984F N 5 32818

DISPENSING
PATID RXDATE NDC RXSUP RXAMT
PatID1 10/14/200500006074031 30 30
PatID1 10/14/200500185094098 30 30
PatID1 10/17/200500378015210 30 45
PatID1 10/17/200554092039101 30 30
PatID1 10/21/200500173073001 30 30
PatID1 10/21/200549884074311 30 30
PatID1 10/21/200558177026408 30 60
PatID1 10/22/200500093720656 30 30

ENCOUNTER
PATID ENCOUNTERID ADATE DDATE ENCTYPE
PatID1 EncID1 10/18/2005 10/20/2005IP

DIAGNOSIS
PATID ENCOUNTERID ADATE PROVIDER ENCTYPE DX DX_CODETYPE PDX
PatID1 EncID1 10/18/2005 Provider1IP 296.2 9P
PatID1 EncID1 10/18/2005 Provider1IP 300.02 9S
PatID1 EncID1 10/18/2005 Provider1IP 311 9S
PatID1 EncID1 10/18/2005 Provider1IP 401.9 9S
PatID1 EncID1 10/18/2005 Provider1IP 493.9 9S
PatID1 EncID1 10/18/2005 Provider1IP 715.9 9S

PROCEDURE
PATID ENCOUNTERID ADATE PROVIDER ENCTYPE PX PX_CODETYPE
PatID1 EncID1 10/18/2005 Provider1IP 84443C4

MOTHER-INFANT LINKAGE
MPATID ADATE DDATE CPATID CBIRTH_DATE CSEX CENR_START BIRTH_TYPE MATCHMETHOD
PatID1 5/3/2006 5/5/2006 PatID2 5/2/2006 M 6/1/2006 1 SI
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Data Quality Review and Characterization Process

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data
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Data Quality Checks and Examples

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data

https://www.sentinelinitiative.org/about/how-sentinel-gets-its-data
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Growth of the Sentinel Distributed Database
• A total of 351 unique patient identifiers and 71 million members currently accruing new 

data

https://www.sentinelinitiative.org/about/key-database-statistics

https://www.sentinelinitiative.org/about/key-database-statistics
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Overview of Routine Tools Analytic Capabilities



16Sentinel Initiative   | 

Active Risk Identification and Analysis (ARIA)

• Template computer programs with standardized questions

• Parameterized at program execution

• Pre-tested and quality-checked 

• Standard output

https://www.sentinelinitiative.org/assessments/aria-overview

https://www.sentinelinitiative.org/assessments/aria-overview
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Medical Product Utilization (Type 5)
• Follow patient after “first valid” exposure episode for all 

available follow-up time in database.
• Output metrics include the number of patients, episodes, 

dispensings, and days supply; number of episodes by 
episode number, episode length; number of episode gaps 
by gap number, gap length.

• Examples:
‒ Evaluate utilization patterns of obesity drugs
‒ Examine utilization of oral and intranasal steroid use

https://www.sentinelinitiative.org/sentinel/surveillance-tools/routine-querying-tools
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https://www.sentinelinitiative.org/assessments/drugs/sinus-stents-mometasone-and-diminished-visual-acuity
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Switching Patterns (Type 6)
• Captures utilization and switching patterns for user-

specified groups that are based on any collection of 
National Drug Codes, Procedure Codes, etc.

• Output Metrics include treatment episodes, switching 
patterns (e.g., AB, ABC, ABA), utilization 
metrics

• Examples
‒ Examine switching patterns for patients receiving 

sacubitril/valsartan, ACE inhibitors or ARBs 

Brand Generic A Generic B Generic C
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Construct Pregnancy Episodes and 
Identify Medical Product Use (Type 4)

• Identifies live births to create pregnancy 
episodes and assesses medical product use 
during pregnancy episodes and in a 
comparator group of women.

• Output metrics include number of 
pregnancy episodes, medication use 
stratified by trimester.

• Example:
• Evaluate utilization patterns of 

hydroxyprogesterone caproate and 
progesterone among pregnant women 
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https://www.sentinelinitiative.org/assessments/drugs/hydroxyprogesterone-caproate-and-progesterone-use-during-pregnancy
https://www.fda.gov/advisory-committees/advisory-committee-calendar/october-29-2019-meeting-bone-reproductive-and-urologic-drugs-advisory-committee-meeting-announcement

https://www.sentinelinitiative.org/assessments/drugs/hydroxyprogesterone-caproate-and-progesterone-use-during-pregnancy
https://www.fda.gov/advisory-committees/advisory-committee-calendar/october-29-2019-meeting-bone-reproductive-and-urologic-drugs-advisory-committee-meeting-announcement
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Calculate Background Rates (Type 1)
• Identifies an exposure, outcome, or medical condition, 

and calculates the rate of that event in the database.
• Output metrics include the number of individuals with 

the exposure/outcome/medical condition, eligible 
members, and eligible member-days. 

• Example:
‒ Hypertension in Pediatric Patients
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Develop Unadjusted Incidence Rates (Type 2)
• Identifies an exposure of interest and looks for the 

occurrence of health outcomes of interest (HOIs) during 
exposed time.

• Output metrics include number of exposure episodes and 
number of patients, number of health outcomes of 
interest, and days at-risk.

• Example:
‒ Mometasone nasal stent implants and Incidence of ocular 

events
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Compare outcomes among exposed and 
comparator cohorts (Type 2 PSA)

• Identifies exposed and comparator cohorts 
of interest 

• Compares risk of outcomes in both cohorts 
using propensity-score matched analyses

• Output metrics include:
• Descriptive statistics comparing baseline 

characteristics between cohorts before 
and after matching.

• Inferential analysis results estimating 
hazard ratios for risk of outcome
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Compare Continuously Measured Data Before 
and After Intervention (Type 2 ITS)

• Identifies population level study end points at user-
specified time intervals

• Quantifies changes in end points after intervention
• Output metrics include:

• Visual display of the observed time series and 
predicted trends

• Inferential analysis results of level and trend 
change estimates, and absolute and relative 
differences at certain time points post-intervention
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Sentinel’s Public Documentation and 
SAS Program Depot (Public GIT) 
dev.sentinelsystem.org
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Data Quality Review and Characterization Programs

https://dev.sentinelsystem.org/projects/QA/repos/qa_package/browse
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Cohort Identification and Descriptive Analysis (CIDA)

https://dev.sentinelsystem.org/projects/SENTINEL/repos/sentinel-routine-querying-tool-documentation/browse
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Downloading Sentinel Analytic Packages

https://dev.sentinelsystem.org/projects/AP/repos/sentinel-analytic-packages/browse
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Downloading Sentinel Analytic Packages

https://dev.sentinelsystem.org/projects/AP/repos/sentinel-analytic-packages/browse?at=refs%2Fheads%2Fcder_mpl2r_wp015
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Part 1 Questions
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Creation of a Linked Mother-Infant Cohort
Elizabeth Suarez, PhD
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Table in Sentinel Common Data Model

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model
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Mother-Infant Linkage Table

Table in the Sentinel Common Data 
Model, populated by four Data 
Partners

– 3 national claims insurers 

– 1 Medicaid data source  

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model

https://www.sentinelinitiative.org/methods-data-tools/sentinel-common-data-model
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Mother-Infant Linkage Table

• Mother-Infant Linkage Table is only used to identify:

– deliveries that resulted in a live birth

– mother-infant pairs

– certain infant characteristics

• Pregnancies can be selected from linked mother-infant pairs

– Requester can select infant linking method

• Requesters can look at all deliveries in table or only linked deliveries
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Steps for creating the MIL table

D. Data Partners 
complete linkage using 

their own processes and 
source data

I. Operations Center 
approves MIL table

A. Operations Center 
distributes the mother-infant 

identification program 
package to Data Partners

B. Data Partners execute the 
package

C. Operations Center reviews 
the results to ensure 

accuracy

E. Operations Center 
distributes the MIL table 

quality assurance 
program package to DPs

F. Data Partners execute 
the MIL quality 

assurance package

G. Operations Center 
evaluates results

H. Data Partners 
respond to outstanding 

issues

ID deliveries 
and infants

Link

Quality 
assurance

Final table



42Sentinel Initiative   | 

Live birth 
delivery code

180-day washout period

Identifying deliveries for the MIL table

180-day medical coverage

Also required: female, ages 10-
54 years at delivery admission

Information recorded for mothers:
• Patient ID 
• Birth date 
• Age
• ID for delivery encounter 
• Delivery encounter type 
• Delivery encounter admission date
• Delivery encounter discharge date
• Singleton or multiple delivery

Delivery encounter

Codes for singleton vs multiple are 
taken from the delivery encounter
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Identifying infants for the MIL table

≥1 day of medical 
coverage in first 365 days

Date of birth
Information recorded for 
infants:
• Patient ID 
• Birth date 
• Sex
• Date of first enrollment

>365 days after start of 
available data
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Linking mothers to infants

• Linkage process and source data is determined by each Data Partner

• Most matches were deterministic and relied on subscriber IDs; probabilistic matching was 
also used by some Data Partners

• Multiple infants could be linked to the single delivery, but only one linkage was allowed per 
infant
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Linking mothers to infants

Live birth 
delivery code

Date of birth

New variable for MatchMethod:
BC = Birth Certificate
RE = DP maintained birth registry
SI = health plan subscriber or family number
LA = exact or probabilistic last name and 
address match based upon health plan 
administrative data
OT = other

Values of MatchMethod if no link is made:
N1 = No subscriber/family IDs available for 
linkage
N2 = No name/address available for linkage
N3 = Neither subscriber/family IDs nor 
name/address available for linkage
NA = no linkage
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Mother Infant Linkage – Latest Data
Approximately 5 million linked deliveries available in the Sentinel Common Data Model 
currently – updated regularly

Total
Deliveries 6,491,060
Linked deliveries 5,108,877
Linkage rate 78.7%

Things that impact linkage rates –
• Mothers and infants insured under 

different plans

• Requirements for identifying deliveries was 
strict and require enrollment – an infant 
may have been identified but not the 
mother because only part of her pregnancy 
was observed

• Data partners only linked when they had 
confidence in the link – more linkages could 
have been possible with looser criteria, but 
with the cost of incorrect linkages
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Linkage Rates by Birth Types

Birth type

Unknown # 
of live births

One live 
birth

Two live 
births

3+ live births or 
unspecified 

multiples

Conflicting 
codes on # of 

live births
Deliveries 520,744 5,832,761 110,405 6,030 21,120

Linked Deliveries 165,911 4,832,347 89,166 3,424 18,029
Linkage Rate 31.86% 82.85% 80.76% 56.78% 85.36%

95% of linked 
deliveries were 

singleton deliveries
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Linkage by age and encounter type

Encounter type of delivery
Inpatient 
Hospital

Emergency 
Department 

Non-Acute 
Institutional

Ambulatory 
Visit

Other
Ambulatory Visit

Deliveries 6,131,319 8,772 3,140 244,234 103,595
Linked Deliveries 5,050,905 1,154 2,555 28,231 26,032

Linkage Rate 82.40% 13.20% 81.40% 11.60% 25.10%

Maternal age at delivery
10-19 20-44 45-54

Deliveries 269,671 6,172,895 48,494
Linked Deliveries 125,268 4,968,554 15,055

Linkage Rate 46.50% 80.50% 31.00%

97% of linked 
deliveries were ages 

20-44

99% of linked 
deliveries were 

identified in inpatient 
records
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Linkage Rates By Year
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Linked mother-infant sample for analysis

• Singleton deliveries only

– We currently only analyze singleton deliveries due to 
the additional complexity of analyzing multiple infants 
paired with a single mother

• Require drug coverage in addition to medical 
coverage

– Inclusion in the MIL table only requires medical 
coverage

• Require a specific duration of medical and drug 
coverage prior to delivery for the mother

5.1 million linked deliveries

4.8 million linked singleton
deliveries

3.0 million linked singleton 
deliveries with medical 

and drug coverage

? linked singleton 
deliveries with minimum 

medical and drug coverage 
duration
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Duration of enrollment prior to delivery

Medical and drug enrollment 
should be required for: 
• The duration of the 

pregnancy episode, and 
• Any pre-pregnancy period 

used to assess covariates

Cohort size shrinks as more 
enrollment duration is 
required

Cohort size after requiring continuous 
medical and drug coverage prior to delivery

100% 98%

83%
73%

66%

0%

20%

40%

60%

80%

100%

All
pregnancies

≥180 days ≥280 days ≥391 days ≥460 days

Days of continuous enrollment prior to delivery
3.0 million linked singleton deliveries 

with medical and drug coverage
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Comparison of Linked and Unlinked Deliveries in the SDD MIL 
table
• Recently completed an analysis to compare linked and unlinked deliveries in the SDD MIL 

table

• For this analysis, we required that:

– Only singleton deliveries were included

– Mothers had 391 days of medical and drug coverage prior to the delivery date

• Covers full pregnancy period and a 90-day pre-pregnancy period

– No additional enrollment required for the matched infants

Linked Unlinked

Number of singleton pregnancies 2,175,261 474,858

Number of pregnant patients 1,826,162 441,520
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Comparison of Linked and Not Linked Deliveries in the SDD MIL 
table

Maternal Age
Linked deliveries were older than not 
linked deliveries:
• Mean age (SD):

• Linked: 31.1 (4.7) years
• Not linked: 27.7 (7.0) years

Linked deliveries were less likely to be 
classified as preterm than not linked 
deliveries:
• Linked: 5.7% preterm
• Not linked: 7.3% preterm
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Comparison of Linked and Not Linked Deliveries in the SDD MIL 
table

Linked Not Linked

Race

American Indian or Alaska 
Native 0.1% 0.1%

Asian 1.0% 0.4%

Black or African American 2.8% 2.8%

Native Hawaiian or Other 
Pacific Islander 0.1% 0.0%

White 10.1% 7.5%

Unknown 86.0% 89.1%

Hispanic

Yes 1.3% 1.5%

No 7.2% 5.7%

Unknown 91.6% 92.8%

Linked Not Linked

Health care utilization (90 days prior to pregnancy start)

Mean number of ambulatory 
encounters 2.0 (3.1) 1.7 (2.8) 

Mean number of other ambulatory 
encounters 0.3 (0.9) 0.3 (0.9) 

Mean number of inpatient 
encounters 0.0 (0.1) 0.0 (0.2) 

Mean number of institutional stay 
encounters 0.0 (0.0) 0.0 (0.0) 

Mean number of emergency 
department encounters 0.1 (0.4) 0.1 (0.5) 
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Pre-existing Conditions Among Linked and Not Linked 
Deliveries
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Descriptive Pregnancy Analyses
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Creating and analyzing a cohort of deliveries

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

7. Evaluate exposure-outcome relationship
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1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries

Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses
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Cohort Selection

Describe 
medical 

product use 
and cohort 

characteristics

Females 

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
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Selecting deliveries for analysis
Method Use case examples Advantages
Using ICD-9 and 
ICD-10 codes 
(without the MIL 
table)

Any analysis that uses mothers claims only: 
• Characterizing medication utilization prior 

to and during pregnancy
• Characterizing comorbidities among 

pregnant women
• Conducting an inferential analysis for a 

maternal outcome

• Does not require having the MIL 
table in the SCDM

• When analyzing the SDD, we can 
include data from all Data Partners, 
not just those with a populated MIL 
table, greatly increasing our sample 
size

Using the MIL 
table

Any analysis that requires infant data or 
knowledge of the linkage status:
• Conducting an inferential analysis for an 

infant outcome
• Characterizing medication utilization or 

comorbidities among deliveries that were 
linked to infants

• Access to infant data
• Ability to select a cohort of linked 

deliveries, leading to less 
misclassification of delivery status
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Live birth 
delivery code

1. Identify live birth deliveries

Identifying live birth deliveries using ICD-9 and ICD-10 codes

User-specified: Live birth delivery encounter type

Live birth delivery date = admission date for delivery encounter

Delivery encounter

User-defined washout period: 
no delivery codes in this period
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Identifying live birth deliveries from the MIL table

1. Identify live birth deliveries

User-specified: MatchMethod
• BC = Birth Certificate
• RE = DP maintained birth registry
• SI = health plan subscriber or family number
• LA = exact or probabilistic last name and address match based 

upon health plan administrative data
• OT = other
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Identifying live birth deliveries from the MIL table

1. Identify live birth deliveries

Live birth 
delivery code

Date of birth

Start of infant 
enrollment

User-specified: maximum number of days between 
mother’s delivery admission date and infant’s birth date

User-specified: maximum number of days between 
infant’s birth date and infant’s first enrollment date

When completing analyses, the 
delivery date is updated to 

match the infant’s birth date
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Refining the cohort of deliveries

1. Identify live birth deliveries

Live birth delivery

User-defined washout period: no 
deliveries in this period

Required enrollment for mother 
(anchored to delivery date)

Required enrollment for 
mother and infant

(anchored to delivery date)
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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2. Estimate pregnancy start

Gestational age algorithm

Current algorithm is a modification of this algorithm and includes 
both ICD-9 and ICD-10 codes

Last menstrual period (LMP) is not available in US insurance claims data, 
therefore gestational age needs to be estimated

Algorithm underestimates the prevalence 
of preterm birth, but has high sensitivity 
and specificity for identifying trimester-

specific medication exposure 
(compared to gestational age from birth 

certificates)
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2. Estimate pregnancy start

Delivery date

Duration code
Pre/Post Term Evaluation 

Window: ±7 days (user-defined)

Identifying gestational duration codes 
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Examples of ICD-9-CM and ICD-10-CM GA Codes

2. Estimate pregnancy start

Gestational week specific codes: 
Z3A codes and P07 codes1

“Vague” codes that do not 
specify gestational age but 

suggest pre-term status
2

“Vague” codes that do not 
specify gestational age but 
suggest post-term status

3

If multiple conflicting gestational age codes are found in the record, a priority ranking 
is used to determine the final gestational age:

Code Description Duration 
(weeks)

Duration 
(days)

Z3A.35 35 weeks gestation of pregnancy 35.5 249

644.21 Onset of delivery before 37 
completed weeks of gestation 35 245

O480 Post-term pregnancy 41 287

If there are no gestational age codes, a user-defined 
default gestational age is assigned – typically 273 days
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2. Estimate pregnancy start

Identifying duration codes 

Count back by selected duration

Delivery date

Duration code
Pre/Post Term Evaluation 

Window: ±7 days (user-defined)
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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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

Non-pregnant 
comparator: Episodes 
that do not end in a 

live birth delivery
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Requester may select:
1. All pregnancies
2. Pregnancies linked to an infant
3. Pregnancies not linked to an infant
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Create non-pregnant comparator cohort

Delivery date
Estimated start 
of pregnancy

3. Create a non-pregnant comparator cohort 

Match on age, site, and date at 
delivery

No live birth delivery codes
Meets enrollment and other cohort criteria
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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Classifying medical product use by timing during pregnancy

Delivery dateEstimated start 
of pregnancy T2 start T3 start

Pre-pregnancy 
period

Use pre-
pregnancy

4. Identify medical product use in pregnancy

Length of pre-pregnancy 
period is user specified

Any use in 1st

trimester
Any use in 2nd

trimester
Any use in 3rd

trimester
Any use in 
pregnancy

Use only in the 
1st trimester

Use only in the 
2nd trimester

Use only in the 
3rd trimester

Use in all 
trimesters
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Creating exposure episodes: stockpiling

 Patients may refill prescriptions before exhausting previous dispensing’s days supply

30 days

Dispensed 30 days

Dispensed 30 days

Dispensed 

Continuous Active Treatment: 
83 days?

Legend:

Dispensings

4. Identify medical product use in pregnancy
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Creating exposure episodes: stockpiling

• Apply stockpiling algorithm to adjust dispensing dates

30 days

Dispensed 

30 days

Dispensed 
(adjusted)

30 days

Dispensed 
(adjusted)

Continuous Active Treatment: 
90 days

Legend:

Dispensings

4. Identify medical product use in pregnancy
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Creating exposure episodes: stockpiling

30 days 30 days30 days

Dispensed Dispensed Dispensed 

3 5 30 days

Treatment Episode: 128 days

Legend:
Dispensings Allowed gaps Extension

4. Identify medical product use in pregnancy
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Defining gestational timing of medication exposure

1/1/14 11/15/14
Treatment Episode: 128 days

Example patient:

4. Identify medical product use in pregnancy
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Defining gestational timing of medication exposure

Treatment Episode: 128 days

Delivery date
Estimated start of 

pregnancy

1/1/14

1/1/14

11/15/14

11/15/14

T2 T3

Example patient:

4. Identify medical product use in pregnancy
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Defining gestational timing of medication exposure

Delivery date
Estimated start of 

pregnancy

1/1/14 11/15/14

T2 T3
Treatment Episode: 128 days

Based on overlapping treatment episode:
• Exposed pre-pregnancy
• Exposed first trimester

• Exposed second trimester

Example patient:

4. Identify medical product use in pregnancy
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Defining gestational timing of medication exposure

Delivery date
Estimated start of 

pregnancy

1/1/14

1/1/14

11/15/14

11/15/14

30 days 30 days 30 days

T2 T3

Treatment Episode: 128 days

Example patient:

4. Identify medical product use in pregnancy
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Defining gestational timing of medication exposure

Delivery date
Estimated start of 

pregnancy

1/1/14 11/15/14

T2 T3

Example patient:

30 days 30 days 30 days

Based on date of dispensing:
• Exposed pre-pregnancy
• Exposed first trimester

• NOT exposed second trimester

4. Identify medical product use in pregnancy

Dispensing dates
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Characterizing medication exposure – 2 examples

• Example 1: Characterizing medication exposure for all linked deliveries in the MIL table

– Identify commonly used medication groups during pregnancy

– Used overlapping medication episode to define gestational timing

• Example 2: Studying utilization of topiramate and lamotrigine 

– Compare utilization during pregnancy and in a matched non-pregnant comparator cohort

– Inform planned inferential analyses

4. Identify medical product use in pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries
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Example 1: Medication Use During Pregnancy, Linked Deliveries

49% with any use 
in pregnancy Antibiotics

Antifungals
Antiparasitics

Antivirals
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Example 1: Medication Use During Pregnancy, Linked Deliveries

Antacids
Antidiarrheals
Antiemetics

Antispasmodics
Irritable bowl

Laxatives
Ulcer therapies

26% with any use 
in pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries

8% with any use in 
pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries

Corticosteroids
Antidiabetics

Estrogens
Progestins

Thyroid therapies
19% with any use 

in pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries

Antihistamines
Antitussives

Asthma/COPD
Cystic Fibrosis
Expectorants
Mucolytics

Nasal preparations

20% with any use 
in pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries

Antianxiety
Anticonvulsants
Antidepressants
Antipsychotics

Benzodiazepines
Bipolar therapies

Stimulants
Sedatives/hypnotics

14% with any use 
in pregnancy
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Example 1: Medication Use During Pregnancy, Linked Deliveries

NSAIDs
Opioids

Other analgesics

14% with any use 
in pregnancy
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Example 2: Studying utilization of topiramate and lamotrigine

• Study parameters:

– Study period: January 1, 2000 – September 30, 2015

– Live births linked to infants, selected from the MIL table

– Look at utilization of Topiramate and Lamotrigine by trimester

Characteristic Live Birth Pregnancy Cohort Non-Pregnant Cohort
Patients, N 1,311,094 1,320,369
Pregnancies, N 1,538,486 1,538,486
Age, years, mean (sd) 30.60 (4.76) 30.60 (4.78)

4. Identify medical product use in pregnancy
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Topiramate use

4. Identify medical product use in pregnancy

Use by trimester Any use vs. use in all trimesters

Live birth Non-pregnant 
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Lamotrigine use

4. Identify medical product use in pregnancy

Live birth Non-pregnant

Use by trimester Any use vs. use in all trimesters
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Comparing Topiramate and Lamotrigine use in pregnancy

4. Identify medical product use in pregnancy

Topiramate Lamotrigine

Use by trimester Any use vs. use in all trimesters

2.0

0.3

3.1

1.4

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Any use in
pregnancy

period

Use in every
trimester

M
ed

ic
al

 p
ro

du
ct

 u
se

 p
er

 
10

00
 e

lig
ib

le
 p

re
gn

an
ci

es

1.8

0.5 0.4

2.7

1.8 1.8

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

First
trimester

Second
trimester

Third
trimester

M
ed

ic
al

 p
ro

du
ct

 u
se

 p
er

 
10

00
 e

lig
ib

le
 p

re
gn

an
ci

es



| 96Sentinel Initiative

Part 2 Questions



| 97Sentinel Initiative | 97Sentinel Initiative

Break
10 minutes



| 98Sentinel Initiative

Inferential Analyses for Perinatal Exposures
Mayura Shinde, DrPH



| 99Sentinel Initiative

Pregnancy Analyses
Use Case: Topiramate Use in Early Pregnancy and Risk of Oral Clefts



100Sentinel Initiative   | 

Use Case: Topiramate and Oral Clefts

1.3 million pregnancies with a live 
birth from US Medicaid Analytic 

Extract from 2000-2010

Maternal use of topiramate during the first trimester 
was associated with an ≈3-fold increased risk of oral 
clefts after accounting for confounding by clinical 
characteristics...



101Sentinel Initiative   | 

Topiramate

• Approved indications:

– Epilepsy

– Migraine headaches 

• May be used off-label for:

– Bipolar disorder

– Chronic weight management

– Alcohol dependence

• Previous pregnancy classification: Category D

https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-risk-oral-clefts-children-born-mothers-taking-topamax-topiramate
https://www.cdc.gov/ncbddd/birthdefects/features/birthdefects-topiramate-keyfindings.html

https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-risk-oral-clefts-children-born-mothers-taking-topamax-topiramate
https://www.cdc.gov/ncbddd/birthdefects/features/birthdefects-topiramate-keyfindings.html
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Oral Clefts

• Cleft lip/cleft palate is second most common birth defects in United States

• Approximately 1 in 1,600 infants is born with cleft lip with cleft palate and 1 in 1,700 with 
cleft palate

• Risk factors include:

– Genetics

– Smoking

– Diabetes

– In utero exposures to some medical products, such as antiepileptics 

Parker SE, Mai CT, Canfield MA, Rickard R, Wang Y, Meyer RE, Anderson P, Mason CA, Collins JS, Kirby RS, Correa A; National Birth Defects Prevention Network. Updated National Birth Prevalence estimates for 
selected birth defects in the United States, 2004-2006. Birth Defects Res A Clin Mol Teratol. 2010 Dec;88(12):1008-16.
Mai CT, Isenburg JL, Canfield MA, Meyer RE, Correa A, Alverson CJ, Lupo PJ, Riehle-Colarusso T, Cho SJ, Aggarwal D, Kirby RS. National population-based estimates for major birth defects, 2010–
2014. Birth Defects Research. 2019; 111(18): 1420-1435.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mai%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canfield%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rickard%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meyer%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mason%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Collins%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirby%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Correa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20878909
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Birth%20Defects%20Prevention%20Network%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/20878909
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Use Case Study Parameters

• Objective: To assess the risk of oral clefts with topiramate use during the first trimester of 
pregnancy in the Sentinel Distributed Database (SDD). 

– Study period: January 1, 2000 – September 30, 2015

– Women, aged 12-55 years

– No evidence of chromosomal abnormalities and teratogen medication use

Topiramate
use during first 
trimester 
(0, 90 days)

Unexposed
during first 
trimester and pre-
pregnancy 
(-90, 90 days)

Topiramate
use during first 
trimester 
(0, 90 days)

Lamotrigine
use during first 
trimester 
(0, 90 days)

Primary Analysis Active Comparator Analysis
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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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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Defining the Exposed and Referent Cohorts

• Exposure is binary

– A pregnancy may be exposed (yes vs. no) during a specific exposure window

– Pregnancies are classified as either exposed or unexposed/comparator-exposed

• The exposure window can be specified in trimesters or gestational weeks 

– E.g. first trimester, or gestational weeks 6-12

5. Create exposed and referent cohorts
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Defining exposed and unexposed referent groups

5. Create exposed and referent cohorts

Delivery date
Estimated start 
of pregnancy

Exposure A in first 
trimester

No exposure A in first 
trimester
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Defining exposed and comparator exposed referent groups

5. Create exposed and referent cohorts

Delivery date
Estimated start 
of pregnancy

Exposure A in first 
trimester

Exposure B in first 
trimester
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Defining exposed and comparator exposed referent groups

5. Create exposed and referent cohorts

Delivery date
Estimated start 
of pregnancy

Exposure A in first 
trimester

Exposure B in first 
trimester
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Topiramate study exposure definitions: unexposed comparator

Delivery dateEstimated start 
of pregnancy

Classified as exposed to topiramate if dispensing date was in the first trimester

Classified as unexposed to topiramate no dispensing occurred in first trimester or 90 days 
before pregnancy start

Delivery dateEstimated start 
of pregnancy

Topiramate dispensing

No topiramate dispensing

5. Create exposed and referent cohorts
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Topiramate study exposure definitions: active comparator

Delivery date
Estimated start of 

pregnancy

Topiramate dispensing

No lamotrigine dispensing

5. Create exposed and referent cohorts

Lamotrigine dispensing

No Topiramate dispensing

Topiramate 
exposed:

Lamotrigine 
exposed:
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Refine Exposed and Referent Cohorts

• Define window for exclusions/inclusions and covariates

5. Create exposed and referent cohorts

Delivery date
Estimated start of 

pregnancy

Window around pregnancy start Window after delivery

Window prior to exposure start
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Topiramate study: exclusions

5. Create exposed and referent cohorts

Delivery dateEstimated start 
of pregnancy

No diagnosis codes for 
chromosomal abnormalities: 0 to 

273 days after pregnancy start

No dispensings of known 
teratogens: 0 to 90 days after 

pregnancy start
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Topiramate study: covariates

5. Create exposed and referent cohorts

Delivery dateEstimated start of 
pregnancy

Comorbidities: -90 to 90 days 
around pregnancy start

Medication use: 0 to 90 
days after pregnancy start

Healthcare utilization: 1 to 90 
days before pregnancy start
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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Defining infant outcomes

6. Identify maternal or infant outcomes

Delivery dateEstimated start 
of pregnancy

Infant outcome 
window

Outcomes are typically assessed after delivery – for example, cardiac defects

Outcome from: # 
days after delivery

Outcome to: # 
days after delivery
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Defining maternal outcomes

6. Identify maternal or infant outcomes

Delivery date
Estimated start 
of pregnancy

Outcome from: # days 
after pregnancy start

Outcome to: # days 
after delivery

Maternal outcome 
window

Outcomes occur during gestation and after delivery – for example, gestational 
hypertensive disorders
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Topiramate study: defining oral clefts

• Infants were classified as having an oral cleft if at least one of the following criteria were 
met in the mother’s or infant’s record:

– ≥2 diagnosis codes for oral clefts, OR

– 1 diagnosis code and 1 procedure/surgery code for oral clefts

6. Identify maternal or infant outcomes

Delivery date
Estimated start 
of pregnancy

Oral cleft outcome 
window

Outcome from: 0 
days after delivery

Outcome to: 90 
days after delivery
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Maternal vs infant records

• Infants are typically enrolled under parent’s insurance within 30-60 days after delivery

• Before enrollment, claims for the infant may appear on the mother’s record

• Therefore, infant outcomes are assessed using claims from both the infant’s record and the 
mother’s record

• To assess outcomes only based on the infant’s record would require limiting the cohort to 
infants that are enrolled at birth – this is very restrictive

6. Identify maternal or infant outcomes
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Putting it all together: design diagram for topiramate study

Delivery date

Duration code: -7 to 7 
days around delivery

Estimated start 
of pregnancy

Continuous enrollment: 
391 days before delivery

Exclusion criteria: -90 to 90 
days around pregnancy start

Topiramate exposure 
in first trimester

Oral clefts outcome window: 
90 days after delivery

Defining covariates: -90 to 90 
days around pregnancy start

Continuous enrollment for mother 
and infant: 90 days after delivery
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Mother-Infant Linkage Table

Gestational Age Algorithm

Descriptive Analyses

Inferential Analyses

1. Identify live birth deliveries

2. Estimate pregnancy start

3. Create a non-pregnant comparator cohort

4. Identify medical product use in pregnancy

5. Create exposed and referent cohorts

6. Identify maternal or infant outcomes

7. Evaluate exposure-outcome relationship

Creating and analyzing a cohort of deliveries
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Operational flow at Data Partner site

Identify 
pregnancies 
of interest

Extract 
covariate info

Deduplicate 
cohorts

Estimate 
propensity 

scores 

Match or 
stratify

Generate 
output files

PSA ToolCIDA

7. Evaluate exposure-outcome relationship
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Operational flow at SOC

Review of 
returned files

Aggregate DP-
specific files

Generate 
estimates

Create formatted 
report

PSA Local Reporting ToolManual

7. Evaluate exposure-outcome relationship
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Analyzing maternal and infant outcomes

• Single outcome analysis: Logistic regression to estimate the association 
between an exposure and outcome of interest

• Multiple outcome analysis (signal detection): TreeScan to detect possible 
safety alerts across a range of infant or maternal outcomes with a single 
exposure of interest

7. Evaluate exposure-outcome relationship

Methods to Control for Confounding

Logistic Regression Signal Detection§

Propensity score matching Available Available

Propensity score stratification Available

Propensity score weighting 
(inverse probability and 
stratification weighting)

Not yet available for 
pregnancy analyses

Covariate stratification Available
*High-dimensional propensity score approach is available for all propensity score methods
§ Signal detection is still under testing and is not yet available for regulatory decision making
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Measure Covariates and Estimate Propensity Score

3 ED 
visits

Age  
28

Epilepsy

Obesity
2015 Depress-

ion

Smoking

Propensity Score
7. Evaluate exposure-outcome relationship
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Propensity Score

0.19 0.27 0.44 0.490.52 0. 71 0.78 0.790.10 0.21 0.33 0.47 0.49 0.55

0                                         Propensity Score                                             1

7. Evaluate exposure-outcome relationship
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Topiramate Study: Propensity Score Models

• PS models optimized for each analysis to maintain sample size

• Full model included:

– Demographics: Age

– Treatment indications: epilepsy/seizure, migraine/headache/bipolar disorder, neuropathic pain, 
non-neuropathic pain

– Comorbidities and lifestyle factors: obesity, smoking, depression, anxiety, other psychiatric 
disorders, sleep disorders, fibromyalgia, hypertension, Charlson Comorbidity Index

– Medication use: other anticonvulsants, benzodiazepines, triptans, antipsychotics, 
antidepressants, antihypertensives, anxiolytics, stimulants, non-insulin diabetics, opioids, other 
pain, ADHD, hypnotics, teratogens, NSAIDS

– Healthcare utilization: number of inpatient stays, number of ambulatory visits, and number of 
filled prescriptions

7. Evaluate exposure-outcome relationship
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Method 1: Propensity Score Matching

• Algorithm
– Optimal nearest neighbor matching without replacement

• Calculate differences in PS values between all possible treatment and 
comparator group pairs

• Find smallest difference and match, then remove pair
• Repeat in rounds

• Options
– 1:1 or 1:M fixed-ratio and variable-ratio matching
– Matching caliper on natural scale (e.g., 0.01) sets maximum allowable 

difference

7. Evaluate exposure-outcome relationship
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Method 1: Matching on the Propensity Score

0 1

Propensity Score

Patient always treated 
with study drug

Patients never 
treated with study 

drug

%

Treated with Study Drug

Treated with Comparator Drug

0.5

Inherent Trimming

7. Evaluate exposure-outcome relationship
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Method 2: Propensity Score Stratification

• Algorithm
– Group episodes into strata defined by quantile of PS distribution

– PS percentiles determined for the entire cohort within each Data Partner 
(which may be quite different in size) 
• ALL pregnancies are retained, there is no trimming

– Performs an “Average Treatment Effect” (ATE) analysis

• Options
– Number of groups (e.g., 10 for deciles)

7. Evaluate exposure-outcome relationship
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Method 2: Stratification on the Propensity Score
Average treatment effect (ATE) type

0 1

Propensity Score

%

Treated with Study Drug

Treated with Comparator Drug

0.5

1 2 3 4 5

PS Quintile
In Overall Population

7. Evaluate exposure-outcome relationship
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Estimate Odds Ratios in Matched/Stratified Cohort

7. Evaluate exposure-outcome relationship

Population Analysis Output

Unmatched Site-adjusted logistic 
regression Cohort N

Number of events
Crude risk

Crude risk ratio
Crude risk difference

Odds Ratio
95% Confidence Interval

Matched
Fixed-ratio or variable-
ratio matched logistic 

regression

Stratified N strata stratified 
logistic regression
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Hernandez-Diaz Results

7. Evaluate exposure-outcome relationship

Topiramate vs unexposed:
Adjusted RR: 2.90 (1.56, 5.40)

Topiramate vs lamotrigine:
Adjusted RR: 2.38 (0.71, 7.96)
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Cohort Sizes: Sentinel Distributed Database study

Topiramate
2,007

Topiramate
1,996

Lamotrigine
2,859

Unexposed
1,066,086

Unexposed 
comparator analysis

Active comparator 
analysis

Topiramate
1,980

Topiramate
1,131

Lamotrigine
1,131

Unexposed
1,980

1:1 match 1:1 match

7. Evaluate exposure-outcome relationship
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Propensity Score Distribution – Unadjusted, Primary Analyses

7. Evaluate exposure-outcome relationship
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Propensity Score Distribution – Adjusted, Primary Analyses

7. Evaluate exposure-outcome relationship
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Propensity Score Distribution – Unadjusted, Active Comparator 
Analyses

7. Evaluate exposure-outcome relationship
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Propensity Score Distribution –Adjusted, Active Comparator 
Analyses

7. Evaluate exposure-outcome relationship
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Selected Health Characteristics: Unmatched/Stratified Cohorts

7. Evaluate exposure-outcome relationship

0% 20% 40% 60%

Migraine or bipolar disorder

Nonneuropathic pain

Depression

Anxiety

Epilepsy or seizures

Fibromyalgia

Hypertension

Sleep disorders

Diabetes

Unexposed Topiramate



140Sentinel Initiative   | 
7. Evaluate exposure-outcome relationship

Selected Health Characteristics: Matched Cohorts

0% 20% 40% 60%

Migraine or bipolar disorder

Nonneuropathic pain

Depression

Anxiety

Epilepsy or seizures

Fibromyalgia

Hypertension

Sleep disorders

Diabetes

Unexposed Topiramate

0% 20% 40% 60%

Lamotrigine Topiramate
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Maternal age (years) at delivery: Unmatched/Stratified Cohorts

7. Evaluate exposure-outcome relationship
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Maternal age (years) at delivery: Matched Cohorts

7. Evaluate exposure-outcome relationship
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Pre- or post-term delivery codes: Unmatched/stratified cohorts

7. Evaluate exposure-outcome relationship
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Pre- or post-term delivery codes: Matched cohorts

7. Evaluate exposure-outcome relationship
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Number of dispensings: Unmatched/stratified cohorts

7. Evaluate exposure-outcome relationship
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Number of dispensings: Matched cohorts
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Oral Clefts – Unexposed comparator

Topiramate versus unexposed Cohort Events Risk per 
1000 OR 95% CI

Crude
Exposed 8 3.99

3.24 (1.62, 6.51)
Referent 1,314 1.23

1:1 matched
Exposed 8 4.04

8.03 (1.00, 64.25)
Referent 1 0.51

PS stratified
Exposed 8 3.99

2.92 (1.43, 5.93)
Referent 1,314 1.23

7. Evaluate exposure-outcome relationship

Hernandez-Diaz et al.: 
Topiramate vs unexposed:

Adjusted RR: 2.90 (1.56, 5.40)
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Oral Clefts – Lamotrigine comparator

7. Evaluate exposure-outcome relationship

Topiramate versus lamotrigine Cohort Events Risk per 
1000 OR 95% CI

Crude
Exposed 8 4.01

1.64 (0.59, 4.53)
Referent 7 2.45

1:1 matched
Exposed 3 2.65

0.75 (0.17, 3.36)
Referent 4 3.54

PS stratified
Exposed 8 4.01

2.72 (0.75, 9.93)
Referent 7 2.45

Hernandez-Diaz et al.: 
Topiramate vs lamotrigine:

Adjusted RR: 2.38 (0.71, 7.96)
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Topiramate and Oral Clefts

• Our study suggests that topiramate exposure during the first trimester increases the risk of 
oral clefts when compared to no topiramate exposure

– Confirms previous findings of association between topiramate and oral clefts

• When comparing topiramate exposure to lamotrigine exposure, results were also 
suggestive of an increase in risk, but results were more variable

– Propensity score matching was unable to balance the topiramate and lamotrigine cohorts on key 
indication variables that were not included in the propensity score

• 1:1 matching resulted in exclusion of a large proportion of the unexposed population and 
only one oral cleft case in the unexposed group, leading to imprecise estimates
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Performance of the Sentinel Tools for Pregnancy Outcomes

• The new Sentinel tool allows for inferential analysis of maternal and infant outcomes 
following perinatal exposures

• We replicated a published study using our parameterized tools 

– Estimates of oral cleft risk were similar to published estimates

– The estimate of the association between topiramate and oral clefts was similar to published 
estimates

• Flexibility of pregnancy tool allows for a variety of analyses with different methods for 
controlling confounding including propensity score matching and stratification
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Limitations of the topiramate analysis

• Limited to singleton live born infants

– Multiple gestation deliveries are included in the MIL Table

– Identification of non-live birth pregnancy outcomes, and methods to estimate the pregnancy 
duration, are currently under development 

• Exposure, outcome, and covariate misclassification is possible when using insurance claims 
data

– Outcomes of interest should be validated in similar data sources

– Sensitivity analyses should be employed to evaluate potential exposure misclassification

– Validated algorithms for covariates should also be used, when available
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How can the FDA – and others – leverage the new 
functionalities described today?

• FDA now has access to a large network of 5.1 million (and growing) linked mother-infant 
pairs 

– This supplements existing use of registry data 

• FDA and others with data in the Sentinel Common Data Model format and mother-infant 
linked data can:

– Conduct inferential analyses to examine infant and maternal outcomes following maternal 
exposures during pregnancy

Bird ST, Gelperin K, Taylor L, Sahin L, Hammad H, Andrade SE, Mohamoud MA, Toh S, Hampp C. Enrollment and Retention in 34 United States Pregnancy Registries Contrasted with the Manufacturer's Capture of Spontaneous 
Reports for Exposed Pregnancies. Drug Saf. 2018 Jan;41(1):87-94. doi: 10.1007/s40264-017-0591-5. PMID: 28840499.
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Completed Mother-Infant Linkage Analyses

• Topiramate and oral clefts replication study

– Available at https://www.sentinelinitiative.org/methods-data-tools/methods soon

• Characterizing the Mother-Infant Linkage Table

– Maternal characteristics: available at https://www.sentinelinitiative.org/assessments soon

– Infant characteristics ongoing

• Armodafinil or modafinil and cardiac malformations

– https://www.sentinelinitiative.org/assessments/drugs/risk-congenital-cardiac-malformations-
following-armodafinil-or-modafinil-use

https://www.sentinelinitiative.org/methods-data-tools/methods
https://www.sentinelinitiative.org/assessments
https://www.sentinelinitiative.org/assessments/drugs/risk-congenital-cardiac-malformations-following-armodafinil-or-modafinil-use
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