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National Center Guidance

Reviews of Deaths Due  
to Congenital Disorders

Introduction and Scope of the Problem

Congenital disorders, also known as birth defects, are a leading cause of  
infant mortality in the United States, accounting for 20.6% or about 1 in 5  
infant deaths annually.1 

Birth defects are defined as structural or functional abnormalities and include metabolic 
disorders. They may affect how the body looks, functions, or both. Birth defects can 
vary from mild to severe. The well-being of each child impacted by a birth defect 
depends mostly on which organs or body parts are involved and how much their 
function is affected. Congenital disorders can contribute to long-term disability, which 
may significantly impact individuals, families, healthcare systems, and societies.

A study from the Centers for Disease Control and Prevention (CDC) found that in 
the United States, during 2003-2017, rates of infant mortality due to birth defects 
(IMBD) declined by 10%.2 Although these rates have declined overall, racial and 
ethnic disparities remain. During 2003–2017, IMBD rates decreased 4% for infants of 
Hispanic mothers, 11% for infants of non-Hispanic black (black) mothers, and 12% for 
infants of non-Hispanic white (white) mothers. In 2017, these rates were highest among 
infants of black mothers (13.3 per 10,000 live births) and were lowest among infants of 
non-Hispanic white mothers (9.9). 

1 Ely DM, Driscoll AK. Infant mortality in the United States: data from the period linked birth/infant death file. 
Natl Vital Stat Rep 2019;68:1–19.

2 Almli LM, Ely DM, Ailes EC, et al. Infant Mortality Attributable to Birth Defects — United States, 2003–2017. 
MMWR Morb Mortal Wkly Rep 2020;69:25–29. DOI: http://dx.doi.org/10.15585/mmwr.mm6902a1.

http://dx.doi.org/10.15585/mmwr.mm6902a1
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Figure 1. Rates of Mortality Attributable to Birth Defects, by  
Maternal Race/Ethnicity—United States, 2003–20173
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IMBD rates also varied by infant characteristics. Rates decreased for extremely preterm 
infants (20 – 27 weeks gestation) and late-term infants (39 – 40+ weeks of gestation) 
but increased for moderate/late preterm infants (32 – 36 weeks). Birth defects can 
cause miscarriages and stillbirths and are a significant but underrecognized cause of 
mortality and disability among infants and children under five years of age.

These numbers do not explain how to prevent these disparities and 
infant mortality attributable to congenital disorders. Effective review of 
fetal and infant deaths by fatality review teams can lead to an increased 
understanding of the causes, contributors, and factors placing parents and 
families at risk for the tragedy of a loss due to congenital disorders.  
This guidance is intended to support fatality reviews of natural infant 
deaths due to congenital anomalies. 

Fatality review teams often include medical specialists who may be very familiar 
with the following information, including medical conditions and related risk factors. 
However, some team members may not be as familiar with the details of specific, rare 
congenital anomalies. This resource provides an overview of special considerations in 
preparing for and conducting these types of reviews. It also outlines common tests 
administered in pregnancy, common fatal anomalies, proposes prevention strategies for 
teams to consider, and provides resources for more detailed information.
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Causes and Contributors

Congenital disorders can occur during any stage of pregnancy. However, most birth defects 
occur in the first three months of pregnancy, when the infant’s organs are forming. The 
World Health Organization (WHO) estimates that approximately 50% of all congenital 
disorders cannot be linked to a specific cause, such as a known genetic condition. For these 
cases, there are several known environmental, nutritional, and other risk factors deeply 
rooted in the social determinants of health. 

The following is a summary of available information: 

Genetic factors:
Genes play an important role in many congenital disorders. Chromosomal disorders can be 
caused by too many chromosomes or problems in the structure of existing chromosomes. 
This could be caused by an inherited gene or as the result of changes in genes known as 
mutations. When parents are related by blood, called consanguinity, there is an increased 
chance of rare genetic congenital anomalies and nearly double the risk for neonatal and 
childhood death, intellectual disability, and other disorders. Some ethnic communities have 
a higher prevalence of rare genetic mutations. Cystic fibrosis, hemophilia, and Tay-Sachs 
Disease are more prevalent among persons of Jewish descent, while haemochromosis, gene 
mutations causing iron levels to abnormally build up in the body, are more common among 
persons of northern European populations (Finns, Swedes and Swedish Saamis).4 
 
Maternal age is also a risk factor for abnormal intrauterine fetal development. Advanced 
maternal age, when the childbearing parent is age 35 or older at the time of pregnancy, 
increases the risk of chromosomal abnormalities, including Down syndrome.

Socioeconomic and demographic factors:
Low income may be an indirect contributor to congenital disorders, with a higher frequency 
among families with limited access to resources. Factors often associated with lower income 
may induce or increase the incidence of abnormal prenatal development. It is theorized 
that a possible lack of access to enough nutritious foods by pregnant women, increased 
exposure to agents or factors such as infection, tobacco, or alcohol, or insufficient access to 
healthcare and screening increases risk. 

4 Beckman LE, Sjöberg K, Eriksson S, Beckman L. Haemochromatosis gene mutations in Finns, Swedes  
and Swedish Saamis. Hum Hered. 2001;52(2):110-2. doi: 10.1159/000053362. PMID: 11474212.
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Environmental factors:
Where families live and work may also increase the risk for having a fetus or infant affected 
by congenital disorders. If there are certain exposures during pregnancy, including certain 
pesticides, radiation, or other chemicals in the workplace, or if the family lives near factories, 
waste sites, or does not have access to clean drinking water without disinfection by-
products, there are additional risks for the types of birth defects which affect the brain and 
spinal cord, the urinary tract, and the heart. Use of certain medications in pregnancy, as well 
as maternal drug and tobacco use, and exposure to second-hand tobacco, may also increase 
the risk of having a fetus or neonate affected by congenital disorders. In the US, more 
than one in nine babies is born each year with prenatal alcohol exposure.5 Prenatal alcohol 
exposure is the leading preventable cause of birth defects in the U.S..6

Infections:
Maternal infections such as rubella, cytomegalovirus (CMV), herpes simplex virus (HSV), 
toxoplasmosis, and recently Zika virus are among the types of maternal infections that 
can lead to birth defects. Sexually transmitted infections, such as syphilis, chlamydia, and 
gonorrhea increase the risk of birth defects. Genitourinary infections (GUIs), both sexually 
transmitted infections and urinary tract infections (UTIs) are common among sexually active 
women. Two studies from the Centers for Disease Control and Prevention (CDC) found that 
women who had a GUI before or during early pregnancy were more likely to have a baby 
with a birth defect compared to women who did not have a GUI.7

Maternal nutritional status:
Neural tube defects, deformities that affect the infant’s brain, spine, or spinal cord, are 
among the most common congenital disorders in the US and may lead to a range of 
disabilities or death. Folic acid is a B vitamin. If a woman has enough folic acid in her body 
before and during pregnancy, it can help prevent major birth defects of the baby’s brain and 
spine. Women of childbearing age, defined by the CDC as women ages 16 – 49 years of 
age,8 need 400 micrograms (mcg) of folic acid every day.

5 Denny CH, et al. Consumption of alcohol beverages and binge drinking among pregnant women aged 18-44  
years — United States, 2015-2017. Morbidity and Mortality Weekly Report (MMWR). 2019;68(16):365-368.

6 Williams JF, Smith VC. Fetal Alcohol Spectrum Disorders. Pediatrics. 2015;136(5):e1395-406.

7 Howley, M et al: Maternal genitourinary infections and risk of birth defects in the National Birth Defects  
Prevention Study. Birth Defects Research, 2018;110 (19): 1377-1486.

8 CDC: National Biomonitoring Program, Glossary: https://www.cdc.gov/biomonitoring/glossary.html.

https://www.cdc.gov/biomonitoring/glossary.html
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Preparing to Review Cases

Fatality review leaders should consider the needs of the fatality review team that are unique 
to deaths related to congenital anomalies. The records available in these cases are often 
more medically dense, and team members may struggle without adequate preparation. This 
preparation can be done as part of the review meeting itself by providing education to the team 
or sending out materials ahead of time. 

Consider Unconscious Bias and Health Equity

Fatality review teams obtain information to provide context on the death of a fetus, infant, or 
child. Social factors such as geography, access to education, experience with discrimination, 
trauma (including historical trauma), and access to physical and behavioral healthcare can 
contribute to premature mortality. Residential, educational, and occupational segregation 
impacts access to high-quality education, employment opportunities, healthy foods, and physical 
and behavioral health care. Combined, these structural inequities have long-lasting health 
impacts, including adverse birth outcomes and infant mortality. 

For these reasons, it is essential to establish the expectation that the case review context is 
not a time to blame families for poor outcomes, even if there were behavioral contributors that 
increased risk. Instead, it is an opportunity to determine what systems-level factors may have 
influenced families’ options, access, and behaviors. 

Case review teams should provide an opportunity for members to consider how unconscious bias 
may contribute to assumptions in case review with every case, regardless of the cause of death.
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Educate Team Members

Having accurate information about the condition of the infant and the specific disorder 
contributing to a death will ensure team members all understand the case in the same 
way. Non-medical team members will benefit from an overall understanding of the 
common terms, prevalence, and expected outcomes. When providing fact sheets, only 
use information from reliable sources: Centers for Disease Control and Prevention or 
a state or local health department. Many states have specific birth defects registries, 
population-based programs that collects and analyses information on children with 
specific birth disorders.

Convene the Right Partners

Typically, membership on a FIMR case review team will include obstetricians, midwives, 
doulas, pediatricians, nurses, social workers, public health professionals, child welfare, 
home visitors, and other disciplines who care for and touch the lives of childbearing 
parents and families.  
 
To examine cases involving congenital disorders, teams may want to consider adding a 
variety of review members with specific expertise, such as: 

Maternal Fetal Medicine specialists

Clinical geneticists or  
genetic counselors

Infectious disease specialists

Children’s Special Health Care 
Services providers 

Neonatologists

Perinatal bereavement professionals

March of Dimes

To decrease the burden on ad hoc experts who may be included in birth disorders  
case reviews, some FIMR teams have found it helpful to cluster their reviews of  
these cases in one meeting. Should your team cluster these reviews, it may be helpful  
to refer to the National Center's guidance on conducting high-volume case reviews  
(URL: https://bit.ly/3emu85N). Teams can also consider partnering with another jurisdiction 
or neighboring county team to review cases of birth disorders to maximize experts' time.

https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/Planning-For-Batch-Fatality-Reviews.pdf
https://bit.ly/3emu85N
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Review to Improve and Prevent

The goal of fatality review teams is to recommend and implement prevention strategies 
based on in-depth, multidisciplinary case reviews of deaths. In cases where an infant or 
child dies due to an accident or injury, prevention strategies may seem straightforward, 
but it can be especially difficult to determine why a fatal birth defect occurred. This 
can complicate the process of making recommendations. In these instances, teams 
should consider what factors may have increased risk, even if there is not a direct causal 
relationship between risk factors and outcomes. 

Regardless of whether a team determines that a fatal congenital anomaly could have 
been prevented, it is important to focus on what services were, or should have been, 
available to families; if the child had appropriate palliative options, if indicated; and if 
there are ways service delivery and care could be improved in these instances. 

Whether a team determines a specific death could have been prevented or not,  
the review process is an opportunity to learn about service systems in these cases.  
Team findings can meaningfully contribute to continuous quality improvement to the 
systems that serve all families.
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Prioritize the Family Experience

Even the most committed care provider cannot speak on behalf of a family, and 
abstracting available records will provide only part of the story. If reviewing a case of 
this kind with a child death review (CDR) team, consider engaging with partners who 
serve children with birth defects, asking them to help the team consider what the family 
may have experienced through the pregnancy, birth, and death of the child.

Distinct from CDR, the fetal and infant mortality review (FIMR) model includes parental 
interviews, and they should be attempted in all FIMR cases. The parental interview will 
inform the team about navigating care and referral systems, what aspects are working 
well, and what family needs remain unmet.



Page 13

Data Collection

The National Fatality Review Case Reporting System (NFR-CRS)

The National Fatality Review Case Reporting System (NFR-CRS) provides data collection 
tools, standardized data reports, and consistent technical support to equip fatality review 
teams to collect standardized case review information to drive prevention. The NFR-CRS 
collects variables on maternal genetic risk factors, socioeconomic and demographic factors, 
environmental factors, and life stressors that may have played a role in an infant death due 
to congenital disorders. This information is gathered though a rigorous abstraction process 
of relevant case records and through a parental interview. NFR-CRS data should be used in 
conjunction with other data sources.

Other Data Sources

These additional data sources can provide regional, population-level data on congenital 
disorders. Fatality review teams, systems, and their partners often choose to examine fatality 
review findings and data alongside population-level statistics to have a clear understanding 
of the overall burden of poor outcomes as well as the rich information collected through 
multidisciplinary case reviews.

The Centers for Disease Control and Prevention (CDC) (URL: https://www.cdc.gov/ncbddd/
birthdefects/research.html) uses tracking and research to identify causes of birth defects, find 
opportunities to prevent them, and improve the health of those living with birth defects. 

• CDC’s Data & Statistics (URL: https://www.cdc.gov/ncbddd/birthdefects/data.html)

• CDC’s Research & Tracking of Birth Defects (URL: https://www.cdc.gov/ncbddd/
birthdefects/research.html)

March of Dimes, Peristats (URL: https://www.marchofdimes.org/peristats/Peristats.aspx) 
provides access to maternal and infant health data for the United States and by state or region, 
including more than 60,000 graphs, maps, and tables. A state summary on Birth Defects is 
produced and focuses on prevalence, causes, helping families connect to services and support, 
and educating communities. 

Peristats (URL: https://www.marchofdimes.org/peristats/Peristats.aspx)

https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.cdc.gov/ncbddd/birthdefects/data.html
https://www.cdc.gov/ncbddd/birthdefects/data.html
https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.cdc.gov/ncbddd/birthdefects/research.html
https://www.marchofdimes.org/peristats/Peristats.aspx
https://www.marchofdimes.org/peristats/Peristats.aspx
https://www.marchofdimes.org/peristats/Peristats.aspx
https://www.marchofdimes.org/peristats/Peristats.aspx 
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Diagnosis of Birth Defects

To examine appropriate and timely identification of congenital disorders, review teams may want 
to review the basics of how they are diagnosed. Screening for birth defects is recommended in all 
pregnancies and is often referred to as prenatal testing.

Screening Tests

A screening test is a procedure or test that is done to see if a woman or her baby might have 
certain problems. A screening test does not provide a specific diagnosis. The primary purpose of a 
screening test is to detect early risk factors for a disease or disorder in an otherwise healthy person. 

First-Trimester Screening
First-trimester screening is a combination of tests completed between weeks 11 and 13 of 
pregnancy. It is used to look for certain disorders related to the baby’s heart or chromosomal 
conditions, such as Down Syndrome. A standard screening offered in all pregnancies, this screen 
includes a maternal blood test and an ultrasound.

Maternal Blood Screen
The maternal blood screen is a simple blood test. It measures the levels of two proteins, human 
chorionic gonadotropin (hCG) and pregnancy associated plasma protein A (PAPP-A). If the 
protein levels are abnormally high or low, there could be a chromosomal disorder in the baby.

Ultrasound
An ultrasound creates pictures of the baby. The ultrasound for the first-trimester screen looks 
for extra fluid behind the baby’s neck. If there is increased fluid found on the ultrasound, there 
could be a chromosomal disorder or heart defect in the baby.
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Second-Trimester Screening
Second-trimester screening tests are completed between weeks 15 and 20 of pregnancy. 
Second trimester screening tests include a maternal serum screen and a comprehensive 
ultrasound evaluation of the baby looking for the presence of structural anomalies (also known 
as an anomaly ultrasound). When offering these screening tests, providers are encouraged 
to include the parents in the decision making and are urged to use them prudently and only 
when their use is expected to answer a relevant clinical question or otherwise provide medical 
benefit to the patient.9 

Maternal Serum Screen
The maternal serum screen is a simple blood test used to identify if a woman is at increased 
risk for having a baby with certain disorders, such as neural tube defects or chromosomal 
disorders such as Down syndrome. It is also known as a “triple screen” or “quad screen” 
depending on the number of proteins measured in the blood sample. For example, a quad 
screen tests the levels of 4 proteins AFP (alpha-fetoprotein), hCG, estriol, and inhibin-A. 
Generally, the maternal serum screen is completed during the second trimester.

Anomaly Ultrasound
An ultrasound creates pictures of the baby. This test is usually completed around 18–20 weeks 
of pregnancy. The ultrasound is used to check the size of the baby and looks for birth defects 
or other problems with the baby.

Fetal Echocardiogram
A fetal echocardiogram is a test that uses sound waves to evaluate the baby’s heart for any 
disorders before birth. This test can provide a more detailed image of the baby’s heart than a 
regular pregnancy ultrasound and is usually recommended for those at a higher risk for having 
a baby with a heart defect, such as mothers with diabetes or a family history of congenital 
heart defects.

Any Trimester Screening
Non-Invasive Prenatal Testing (NIPT), sometimes referred to as cell-free fetal DNA scre
is another option to assess the risk for a fetal genetic condition. This test involves a mat

ening, 
ernal 

serum screen that evaluates pieces of fetal DNA in the maternal system. This test can be done 
at any point in pregnancy after 10-12 weeks gestation and may be done in place of the first-
trimester serum screening or quad screening tests.

9 ACOG Committee Opinion, Number 723, October 2017: Guidelines for Diagnostic Imaging During Pregnancy  
and Lactation: https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/ 
2017/10/guidelines-for-diagnostic-imaging-during-pregnancy-and-lactation.pdf.

https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2017/10/guidelines-for-diagnostic-imaging-during-pregnancy-and-lactation.pdf
https://www.acog.org/-/media/project/acog/acogorg/clinical/files/committee-opinion/articles/2017/10/guidelines-for-diagnostic-imaging-during-pregnancy-and-lactation.pdf
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Diagnostic Tests

If a result of a screening test is abnormal, providers usually offer further diagnostic  
tests to determine if birth defects or other possible problems with the baby are present.

These diagnostic tests are also offered to women with higher risk pregnancies, which 
may include women who are 35 years of age or older; women who have had a previous 
pregnancy affected by a birth defect; women who have chronic diseases such as lupus, 
high blood pressure, diabetes, or epilepsy; or women who use certain medications.

High-Resolution Ultrasound
An ultrasound creates pictures of the fetus. This ultrasound, also known as a level II 
ultrasound, is used to look in more detail for possible birth defects or other problems 
with the baby that were suggested in the previous screening tests. It is usually completed 
between weeks 18 and 22 of pregnancy.

Chorionic Villus Sampling (CVS)
CVS is a test where the doctor collects a tiny piece of the placenta, called chorionic villus, 
which is then tested to check for chromosomal or genetic disorders in the baby. Generally, 
a CVS test is offered to women who received an abnormal result on a first-trimester 
screening test or to women who could be at higher risk. It is completed between 10 and 
12 weeks of pregnancy, earlier than amniocentesis.

Amniocentesis
An amniocentesis is a test where the doctor collects a small amount of amniotic fluid 
from the area surrounding the baby. The fluid is then tested to measure the baby’s protein 
levels, which might indicate certain birth defects. Cells in the amniotic fluid can be tested 
for chromosomal disorders, such as Downs syndrome, and genetic problems, such as cystic 
fibrosis or Tay-Sachs disease. Generally, amniocentesis is offered to women who received 
an abnormal result on a screening test or ultrasound or to women who might be at higher 
risk. It is completed after 15 weeks of pregnancy.
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Key Questions to Ask During the Review Meeting

Because risk factors for fetal or infant deaths related to congenital anomalies have distinct 
risk factors, fatality review teams may need to ask different questions during these case 
reviews. Teams should carefully examine the family medical history, including exposures 
before or during pregnancy. 

Use the following questions to better understand the case:

Is there a detailed family history?
Consider the maternal history of recurrent miscarriages or early pregnancy losses. 
Were there any other childhood deaths or early adult death in the mom’s history?  
Did the mother have any surgeries as a child? Do the biological parents or other  
family members have medical problems, such as hypertension, diabetes, or 
cardiovascular disease?

Consider the pre- and intra-pregnancy health history:

Was there a history of travel? 

Were there exposures to medications? 

Were any co-morbid conditions identified? 

Was there identification of recent illness? 

The review should include all prenatal records, including: 

• Vaccination status
• Infection screening, including sexually transmitted

infections and urinary tract infections



Page 19

If there were any medical conditions, such as anemia, epilepsy, diabetes, or  
high blood pressure, were genetic tests offered before or during pregnancy?

Were there adequate and appropriate resources in place to support the 
parents/child/family? 

Were there any services the family needed or could have benefited from that 
they could not access or receive?

Were the family’s mental health and stress issues identified and addressed? 

If the infant was known to have a life-limiting condition, was the family 
offered perinatal hospice or palliative care?10 

10 https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2019/09/perinatal-palliative-care.

https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2019/09/perinatal-palliative-care
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Common Conditions

There are many types of birth defects. The following section outlines some of the conditions  
that are most likely to be fatal, and as a result, most likely to be seen in fatality reviews. For  
more detailed information about specific types of congenital anomalies, including a medical 
image gallery, refer to the CDC’s Quick Reference Handbook of Selected Congenital Anomalies 
and Infections (URL: https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/photo-atlas/
objectives_pa.html).

Common Fatal Congenital Anomalies

Congenital Heart Defects (CHDs)
Nearly 1 in 100 babies is born with a heart defect in the United States each year. The most 
serious heart defects, or the ones most likely to be lethal, are called critical congenital heart 
defects, or CHDs. Babies with critical CHDs need surgery or other treatment within the first year 
of life. Without treatment, critical CHDs can cause serious health problems and death. According 
to the CDC, about 75% of babies born with a critical CHD are expected to survive to 1 year of 
age. About 69% of babies born with critical CHDs are expected to survive to 18 years of age.11 

Below is a summary of the most common CHDs in infants: 

Coarctation of the aorta: The aorta is the main artery that carries blood away from the heart to 
the rest of the body. If a baby is born with this condition, part of the aorta is too narrow and the 
flow of blood to the body can be reduced. The heart muscles need to work harder to get blood 
out of the heart, causing extra stress and weakening of the heart muscle. 

Transposition of the great arteries: Babies with this condition have the positions of two 
important arteries switched. This means the blood that is pumped to the body may not have 
enough oxygen.

Pulmonary atresia: In this condition, the heart’s pulmonary valve doesn’t form properly or at all. 
The pulmonary valve controls blood flow from the right ventricle of the heart to the lungs. If a 
baby has PA, blood can’t flow from the heart to the lungs to pick up oxygen for the body. 

11 https://www.cdc.gov/ncbddd/heartdefects/data.html.

https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/photo-atlas/objectives_pa.html
https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/photo-atlas/objectives_pa.html
https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/photo-atlas/objectives_pa.html
https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/photo-atlas/objectives_pa.html
https://www.cdc.gov/ncbddd/heartdefects/data.html
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Hypoplastic left heart syndrome: In this condition, the left side of the heart doesn’t form 
correctly, and the heart cannot pump blood to the body properly. A baby with hypoplastic 
left heart syndrome needs several different types of surgery starting soon after birth to help 
increase blood flow to the body. If the condition is very severe, or if surgeries weaken the 
heart, the baby may need a heart transplant. 

Tetralogy of Fallot (also called TOF): Babies with this condition have a combination of four 
heart defects that limit oxygen in the blood that is pumped to the body. Babies with TOF need 
heart surgery soon after birth to improve blood flow to the lungs and the rest of the body. 

In addition to the general causes and contributors to all congenital disorders, these  
specific conditions are known to increase the risk of having a baby with a CHD:

Lupus (also called systemic lupus erythematosus or SLE): Lupus is an autoimmune  
disease. This is a health condition that occurs when antibodies (cells in the body that  
fight off infections) attack healthy tissue by mistake. Lupus can damage the joints, skin, 
kidneys, heart, lungs, and other body parts.

Maternal phenylketonuria (also called PKU): PKU is a condition in which the body  
cannot break down an amino acid called phenylalanine. Amino acids help build protein  
in the body. Without treatment, phenylalanine builds up in the blood and causes health 
problems. Most pregnant women with PKU can have healthy babies if they follow a  
special mean plan low in phenylalanine.

Obesity (being very overweight): People who are obese have excess body fat, and  
their body mass index (BMI) is 30 or higher. Higher BMIs have been associated with  
an increased risk for congenital disorders. To calculate BMI, visit the CDC webpage  
(URL: www.cdc.gov/bmi).

Preexisting diabetes (also called type 1 or type 2 diabetes): This is a medical condition  
in which the body has too much sugar (called glucose) in the blood. Preexisting means 
someone had diabetes before getting pregnant. Diabetes can damage organs in the body, 
including blood vessels, nerves, eyes, and kidneys.

Rubella (also called German measles): This is an infection that causes mild flu-like symptoms 
and rash on the skin. Having rubella during pregnancy may increase the baby’s risk for a CHD.

https://www.cdc.gov/bmi
http://www.cdc.gov/bmi
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Neural Tube Defects (NTDs): Disorders of the Brain and Spine
The two most common NTDs are anencephaly and spina bifida.

1
Anencephaly is a serious birth defect in which a baby is born without parts 
of the brain and skull. It is a type of neural tube defect (NTD). Anencephaly 
happens if the upper part of the neural tube does not close all the way. 
Treatment for anencephaly is supportive only; efforts are made to keep the 
baby as comfortable as possible. Anencephaly most often leads to death in 
days or weeks. Researchers estimate that about 1 in 4,600 babies is born with 
anencephaly each year in the United States.12

2
Spina bifida can happen anywhere along the spine if the neural tube does 
not close all the way. When the neural tube doesn’t close all the way, the 
backbone that protects the spinal cord doesn’t form and close as it should. This 
often results in damage to the spinal cord and nerves. Spina bifida might cause 
physical and intellectual disabilities for children that range from mild to severe. 
The severity depends on the size and location of the opening in the spine and 
whether part of the spinal cord and nerves are affected. Myelomeningocele is 
the most serious type of spinal bifida. With this condition, a sac of fluid comes 
through an opening in the baby's back, and part of the spinal cord and nerves 
are in this sac and are damaged. Meningocele also involves a sac of fluid coming 
through an opening in the baby’s back, but without the spinal cord and with little 
or no nerve damage. Spina bifida occurs once in every 1,000 births. It is usually 
not fatal with the right care and treatment, although there is an increased chance 
of sudden death within the first two years.13 

12 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.

13 Houtrow AJ, Thom EA, Fletcher JM, et al. "Prenatal Repair of Myelomeningocele and School-age  
Functional Outcomes." Pediatrics. 2020;145(2):e20191544.
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Skeletal Anomalies
Osteogenesis imperfecta (OI) is a group of genetic disorders that mainly affect the bones. 
The term osteogenesis imperfecta means imperfect bone formation. Babies born with this 
condition have bones that break easily, often from mild trauma or with no apparent cause. 
OI is sometimes called “brittle bone” disease. There are at least eight different types of 
the disease with great variety both within and between types. The form of OI that is most 
often fatal is type II. A baby born with type II OI has very short arms and legs, a small 
chest, and a soft skull. He or she may be born with fractured bones, low birth weight, and 
underdeveloped lungs. A baby with type II OI usually dies within weeks of birth.14 

Gastrointestinal Anomalies
Digestive malformations can occur anywhere between the esophagus to the anus. There 
are many different types, but they most frequently cause blockages of the digestive tract. 
Specific malformations include undeveloped organs (atresia), misaligned and/or twisted 
organs (malrotation and volvulus), and undeveloped nerves (Hirschsprung’s disease). Most 
malformations can be surgically treated and have good long-term outcomes.

Diaphragmatic hernia: Diaphragmatic hernia is a disorder where there is a hole in the 
diaphragm (the large muscle that separates the chest from the abdomen). Organs in 
the abdomen, like the intestines, stomach, and liver, can push through the hole in the 
diaphragm and upwards into a baby’s chest, which can limit the growth of the lungs. There 
is a wide range of severity and outcomes for diaphragmatic hernia. Some infants do very 
well with treatment after birth, surgery, and care in an intensive care nursery. In very severe 
cases, babies will not survive despite vigorous treatment and surgery. How the baby does 
after birth is determined by how well the lungs grow before birth and how they function. 
Researchers estimate that about 1 in every 3,600 babies is born with diaphragmatic hernia 
in the U.S.15 About half of all newborns who have diaphragmatic hernia also have other 
conditions, including birth defects of the brain, heart, and intestines.14

14 https://www.hopkinsmedicine.org/health/conditions-and-diseases/osteogenesis-imperfecta.

15 https://www.cdc.gov/ncbddd/birthdefects/diaphragmatichernia.html#ref.

https://www.hopkinsmedicine.org/health/conditions-and-diseases/osteogenesis-imperfecta
https://www.cdc.gov/ncbddd/birthdefects/diaphragmatichernia.html#ref
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Chromosomal Abnormalities
A condition in which an infant is born with missing or extra chromosomes is known 
as aneuploidy. Trisomy is the most common form of aneuploidy. Chromosomes come 
in pairs of 2. Most people have 23 pairs of chromosomes in their cells. Trisomy means 
that a person has 3 of a certain chromosome instead of 2.
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Trisomy 13 (Patau syndrome): Trisomy 13 causes severe intellectual disability and 
many physical abnormalities, such as congenital heart defects; brain or spinal cord 
abnormalities; very small or poorly developed eyes (microphthalmia); extra fingers or 
toes; cleft lip with or without cleft palate, and weak muscle tone (hypotonia). Trisomy 
13 occurs in about 1 in every 6,000 – 8,000 pregnancies, or about 530 US births a year. 
Due to the severity of the various life-threatening medical problems, many infants with 
trisomy 13 do not survive past the first days or weeks of life.16

Trisomy 18 (Edwards syndrome): Trisomy 18 occurs in about 1 out of every 2500 
pregnancies in the U.S. and 1 in 6000 live births. The numbers of total births 
are much higher because it includes significant numbers of stillbirths that occur 
in the 2nd and 3rd trimesters of pregnancy. Many infants with Trisomy 18 also 
have malformations of the hands and feet, additional skeletal defects, structural 
abnormalities of the heart (CHDs) and cryptorchidism, or undescended testes in 
affected males. Most infants born with Trisomy 18 will die within the first three 
days to two weeks of life. 

Trisomy 21 (Down syndrome): Each year, about 6,000 babies are born with Down 
syndrome, about 1 in every 700 births. The number of infants with Down syndrome 
that die before one year of age has declined over time. Many infants born with Down 
syndrome have common facial features and no other major birth defects. 

About 50% of infants with Down Syndrome may have one or more birth defects or 
other medical problems that can include:

Hearing loss

Obstructive sleep apnea, which is a condition where the person’s  
breathing temporarily stops while asleep

Ear infections

Eye diseases

Heart defects present at birth

16 Trisomy 13. Genetics Home Reference (GHR). November 2013; http://ghr.nlm.nih.gov/condition/trisomy-13.

http://ghr.nlm.nih.gov/condition/trisomy-13
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Common Fatal Congenital Infections

Toxoplasmosis: Toxoplasmosis is an infection caused by a single-celled parasite called 
Toxoplasma gondii. A Toxoplasma infection may occur by eating undercooked contaminated 
meat, drinking contaminated water, or accidentally swallowing the parasite through 
contact with cat feces that contain Toxoplasma. Most persons with toxoplasmosis never 
develop signs or symptoms; their immune systems usually keep the parasite from causing 
illness. If a woman is infected with Toxoplasma while pregnant or just before pregnancy, 
she can pass the infection to her baby. Infections early in pregnancy often end in stillbirth 
or miscarriage. Infants who survive are likely to be born with serious problems, such 
as seizures, an enlarged liver and spleen, yellowing of the skin and whites of the eyes 
(jaundice) and severe eye infections. In the U.S., it is estimated in 1 case per 10,000 live 
births, translating to about 400 cases of congenital Toxoplasma infection annually. 

Rubella: Rubella has been nearly eliminated in the United States because of routine 
vaccination of children. However, rubella is still common in many other countries, and 
travelers can bring it to the United States. Women who were never vaccinated as children 
can get infected in adulthood. Pregnant women who contract rubella are at greater risk 
for miscarriage or stillbirth, and their developing babies are at risk for severe birth defects 
with devastating, lifelong consequences. 

Cytomegalovirus (CMV): Cytomegalovirus (CMV) is a common virus for people of all ages; 
however, a healthy person’s immune system usually keeps the virus from causing illness. 
Most people with CMV infection have no symptoms and aren’t aware that they have 
been infected. CMV can pass from parent to child during pregnancy. Some babies with 
congenital CMV infection have health problems, including deafness, that are apparent 
at birth or develop later during infancy or childhood. In the most severe cases, CMV can 
cause the death of an unborn baby (pregnancy loss). About 1 out of every 200 infants is 
born with congenital cytomegalovirus (CMV) infection. Around 1 in 5 babies born with 
congenital CMV infection will have long-term health problems.

Herpes: Congenital herpes simplex is an infection caused when an infant is exposed 
to the virus in the uterus. In most cases, babies contract congenital herpes in the birth 
canal during delivery, although it is possible to be infected in the uterus or immediately 
after birth in rare circumstances. Herpes affects about 30 out of every 100,000 babies. 
Neonatal herpes simplex infections cause significant morbidity and mortality. Neonatal 
herpes can be a severe illness presenting with vesicular lesions on the skin, eye, or mouth; 
seizures; respiratory collapse; and liver failure following contact with infected cervical or 
vaginal secretions during delivery.
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Syphilis: Congenital syphilis occurs when syphilis passes from the childbearing parent to 
the baby during pregnancy. There has been a sharp increase in the number of infants born 
with syphilis in the U.S. over the last several years.17 Syphilis is an important risk factor 
for adverse pregnancy outcomes. The consequences of untreated infection in pregnancy 
can include fetal and infant death, preterm birth, and congenital infection in a proportion 
of surviving infants resulting in physical and mental developmental disabilities. The CDC 
reports that up to 40% of babies born to women with untreated syphilis may be stillborn 
or die from the infection as a newborn.18

Opportunities for Prevention and Recommendations

While fatality review teams may not be able to identify a specific cause of a given  
congenital disorder, prevention strategies for these disorders can be broken down  
into two broad categories: 

1 Managing health conditions and adopting healthy behaviors before becoming pregnant. 

2 Avoiding harmful substances and maintaining healthy behaviors during pregnancy. 

17 Bowden, V., Su, J; Torrone, E. Kidd, S and Weinstock, H.; Increase in Incidence of Congenital Syphilis.  
Morbidly and Mortality Weekly Report, November 13, 2015 / 64 (44); 1241 - 1245

18 https://www.cdc.gov/std/syphilis/stdfact-congenital-syphilis.htm.

https://www.cdc.gov/std/syphilis/stdfact-congenital-syphilis.htm
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 The CDC recommends these specific strategies to reduce the risk for congenital disorders: 

1 Anyone who is pregnant or planning to be pregnant should get 400 micrograms 
of folic acid every day. Vitamin B12 or folate, can be found in leafy green 
vegetables such as cabbage, kale, and spinach. Women can get folic acid  
from fortified foods or supplements in addition to a varied diet rich in folate.

2 Visit a healthcare professional regularly. Anyone planning a pregnancy should 
be encouraged to see a health care provider and start prenatal care as soon as a 
pregnancy is confirmed.

Discuss any medications taken before and during pregnancy. Do not 
stop taking prescribed medications during pregnancy, nor should they 
begin a new prescribed or over-the-counter medication without first 
speaking to the healthcare provider. 

Talk to a healthcare provider about vaccinations. Most vaccinations 
are safe during pregnancy, and some vaccinations, such as the flu 
vaccine and the Tdap vaccine (adult tetanus, diphtheria, and acellular 
pertussis vaccine), are specifically recommended during pregnancy. 
Some vaccines protect against infections that can cause congenital 
disorders and can be administered before pregnancy.

3 Avoid harmful substances like alcohol, tobacco, marijuana, and other drugs, 
including vape and e-cigarette products.

4 Prevent infections before and during pregnancy.19 

5 Avoid overheating during pregnancy and treat fever promptly. 

6 Strive to reach and maintain a healthy weight before pregnancy and gain an 
appropriate amount of weight in pregnancy.

7 Keep diabetes under control before and during pregnancy. 

19 10 Tips for Preventing Infections Before and During Pregnancy: https://www.cdc.gov/pregnancy/infections.html.

https://www.cdc.gov/pregnancy/infections.html
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Fatality review teams can document findings and make recommendations based on case 
reviews. Some of these recommendations may focus on prevention of poor outcomes,  
and others may focus on needed systems improvements identified in case reviews. 

    Prevention strategies may focus on:

Prioritizing well-woman visits

Increasing vaccination rates in women and girls

Eliminating barriers to maternal nutrition, education, and access to folic acid

Equipping women to manage chronic conditions like diabetes and obesity

Supporting workplace safety regulations in the public and private sector

Supporting environmental work to reduce pollution and exposure to chemicals in 
the environment and drinking water

Normalizing exploration of family health history

Prioritizing reproductive life planning

Investing in trauma-informed smoking and alcohol cessation

   Other system improvement strategies may focus on:

Enhancing communication between providers and patients, focusing on health 
literacy and cultural differences

Streamlining referral processes

Developing resource lists for families

Advocating for parental, medical, and bereavement leave in the workplace

Standardizing bereavement support referrals

Improved access for preconception care
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Conclusion

Congenital disorders are very common, affecting 1 in 33 babies, and are a leading 
cause of infant mortality in the U.S. More than 4,000 infants die each year because of 
congenital disorders. Babies who survive and live with birth defects are at increased 
risk for developing many lifelong physical, cognitive, and social challenges. Effective 
review of fetal and infant deaths by fatality review teams can lead to an increased 
understanding of the causes, contributors, and factors placing parents and families at 
risk for the tragedy of a loss due to congenital anomalies. 

Effective review of these cases requires preparation and education. Case review 
teams will need to consider the available data and the experiences of the families of 
children who die due to congenital disorders. Case review findings can inform effective 
prevention efforts. Team recommendations can also catalyze improvements to the 
community and healthcare services that serve all birthing families.

The National Center welcomes inquiries related to case reviews  
of infant deaths due to congenital anomalies at info@ncfrp.org. 

mailto:info%40ncfrp.org?subject=
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Resources

• 

• 

• 

• 

• 

• 

• 

Centers for Disease Control and Prevention (URL: https://www.cdc.gov/
ncbddd/birthdefects/index.html)

Support for Patients and Families, United States Department of Health and 
Human Services, Genetic and Rare Diseases Information Center (URL: https://
rarediseases.info.nih.gov/guides/pages/120/support-for-patients-and-families)

National Center Webinar: Review of Infant Deaths due to Congenital Anomalies 
(URL: https://www.ncfrp.org/center-resources/archived-webinars/)

Guidance for Reviews of ZIKA-Related Fatalities (URL: https://www.ncfrp.org/
wp-content/uploads/NCRPCD-Docs/GuidanceZika-RelatedFatalities.pdf)

The National Birth Defects Prevention Network (NBDPN) Digital Toolkit for 
National Birth Defects Prevention Month (URL: https://www.nbdpn.org/docs/
Theme_Resources_2021.pdf)

Infant Mortality Attributable to Birth Defects — United States, 2003–2017, US 
Department of Health and Human Services/Centers for Disease Control and 
Prevention MMWR/January 17, 2020/Vol. 69/No. 2

National Fatality Review-Case Reporting System Data Dictionary (URL: https://
www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/DataDictionary_v5.pdf)

https://www.cdc.gov/ncbddd/birthdefects/index.html
https://www.cdc.gov/ncbddd/birthdefects/index.html
https://www.cdc.gov/ncbddd/birthdefects/index.html
https://rarediseases.info.nih.gov/guides/pages/120/support-for-patients-and-families
https://rarediseases.info.nih.gov/guides/pages/120/support-for-patients-and-families
https://rarediseases.info.nih.gov/guides/pages/120/support-for-patients-and-families
https://rarediseases.info.nih.gov/guides/pages/120/support-for-patients-and-families
https://www.ncfrp.org/center-resources/archived-webinars/
https://www.ncfrp.org/center-resources/archived-webinars/
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/GuidanceZika-RelatedFatalities.pdf
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/GuidanceZika-RelatedFatalities.pdf
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/GuidanceZika-RelatedFatalities.pdf
https://www.nbdpn.org/docs/Theme_Resources_2021.pdf
https://www.nbdpn.org/docs/Theme_Resources_2021.pdf
https://www.nbdpn.org/docs/Theme_Resources_2021.pdf
https://www.nbdpn.org/docs/Theme_Resources_2021.pdf
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/DataDictionary_v5.pdf
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/DataDictionary_v5.pdf 
https://www.ncfrp.org/wp-content/uploads/NCRPCD-Docs/DataDictionary_v5.pdf 


Page 34



Copyright © July 2021 MPHI




	Introduction and Scope of the Problem
	Causes and Contributors

	Preparing to Review Cases
	Consider Unconscious Bias and Health Equity
	Educate Team Members
	Convene the Right Partners
	Review to Improve and Prevent
	Prioritize the Family Experience

	Data Collection
	The National Fatality Review Case Reporting System (NFR-CRS)
	Other Data Sources

	Diagnosis of Birth Defects
	Screening Tests
	Diagnostic Tests

	Key Questions to Ask During the Review Meeting
	Common Conditions
	Common Fatal Congenital Anomalies
	Common Fatal Congenital Infections

	Opportunities for Prevention and Recommendations
	Conclusion
	Resources

