Congenital Heart Defects in o Comminsty Hoaith
Newaygo County M nl:“
Cluster Investigation Report

Olga Dazzo, Director

Division of Genomics, Perinatal Health and

Introduction Chronic Disease Epidemiology
Winter 2010
The Michigan Birth Defects Registry (MBDR) at the Michigan
Department of Community Health (MDCH) is a passive surveillance
system, relying on reporting of birth defects from hospitals and . .
cytogenetic laboratories. The MBDR has been in existence since 1987 | ¢  Birth defects affect 1 in 33
while the Birth Defects Program was created in 1999 with the babies born in the US.
assistance of grant funding from the Centers for Disease Control and .
Prevention (CDC). The program has three primary aims: 1) monitor | ¢ Congenital heart defects
the rate of birth defects via the Michigan Birth Defects Registry affect 1in 100 to 1 in 200
(MBDR), 2) conduct follow-up activities, and 3) educate individuals, babies born in Michigan.
professionals and the public about preventable risk factors. The
program also plays a vital role in cluster investigations, followinga |[¢ Most causes of birth defects
protocol which adheres to the CDC cluster investigation protocol. The are unknown.
protocol includes collecting and evaluating information on the cases
and analyzing data to determine if there are more cases than expected
in a certain area. Further investigation and analysis may be conducted to determine potential causes of birth
defects.

Birth defects are abnormalities that occur while the fetus is developing. Birth defects affect about 1 in 33
babies born in the US (or about 3% of births). About 60 to 70% of birth defects have unknown causes.
Some studies have revealed that risk factors for birth defects may include, but are not limited to: prenatal
exposures to harmful substances, such as tobacco and alcohol; genetic susceptibilities; insufficient intake of
certain nutrients, such as folic acid; maternal conditions, such as diabetes or obesity; or rarely, environmental
exposures that all mothers and/or fathers have in common. In cluster investigations, identifying significant
associations between exposures and outcomes of birth defects is rare.! Rates of defects vary by type of
defect, maternal race, age, and other variables. State and community level birth defect statistics can be found
by clicking on the ‘Statistics and Reports’ tab on the MDCH website at: http://www.michigan.gov/mdch.

Background

In February 2010, a representative from the District 10 Health
Department contacted the Michigan Birth Defects Program
Cluster Definition: regarding community concerns of a possible increase in congenital
. heart defects (CHDs) in Grant, MI (Newaygo County). Following
An unusual aggregation, real the MDCH cluster investigation protocol, the Birth Defects team
or perceived, of health events | used data from the Michigan Birth Defects Registry (MBDR) to
that are grouped together in compare rates of CHDs in Newaygo County and Surrounding
. counties to the overall CHD rate in Michigan. This was done to
time or space and that are determine if there were more than the expected number of cases of
reported to a health agency.! | CHDs in Newaygo County. Specific information regarding the
cases was reviewed to determine if cases had heart defects that
were developmentally similar and to examine any potential risk
factors.




Study Design -

This study looks at CHDs in Newaygo County and surrounding counties:
lonia, Kent, Lake, Mason, Montcalm, Mecosta, Muskegon, Newaygo,
Oceana, Osceola, and Ottawa. Numbers and rates of CHDs in each area
were determined using data from the MBDR, for infants born from 1996 to

2006, as this is the most current data available. The overall rate of CHDs in Suounding ‘ g
Michigan was used to determine the expected number of cases in Newaygo N_—
County and the surrounding region. Rates were determined by dividing the County

number of infants with CHDs by the number of live births in the area for
each year. The expected number of defects was determined by multiplying
the overall Michigan rate by the number of live births in each area for each
year. Additionally, rates of specific CHDs were determined for each area
(specific CHDs included: Ebstein’s anomaly, transposition of great arteries, double outlet right ventricle
[DORV], and interrupted aortic arch). Furthermore, the Birth Defects Team assessed additional
information on 11 cases in the region, born from 2007 to 2009, as supplied by the District 10 Health
Department, in order to determine whether cases were etiologically similar or had common underlying
causes. Additional information included child WIC charts, Maternal and Infant Health charts, and
Children’s Special Health Care Services (CSHCS) charts. Medical records reviewed included reports of
clinical cardiology examinations, hospitalizations, and medical procedures, in some cases.

Results
Overall Congenital Heart Defects

The rate of CHDs in Newaygo County from 1996 to 2006 was not higher than the rate of CHDs in the
surrounding region or the State of Michigan. Table 1 shows the number of observed and expected cases
along with the prevalence rate and 95% confidence interval around the rate. The observed number of cases
in Newaygo county and in the surrounding region was lower than the expected number of cases which was
determined by using the overall rate of CHDs in Michigan. The observed number of CHDs being lower
than the expected number of CHDs is one indication that the cluster is due to chance and normal fluctuation
of defect rates over time. Box 1 displays a few factors that influence prevalence rates.

Figure 1. Map of Michigan Counties.

Table 1: Frequency of observed and expected cases and average prevalence rate of CHDs by location: MBDR, 1996-2006.

. Number of Live Observed Rate (per 10,000 live births) Expected
Location , Number of . Number of
Births & 95% Confidence Interval
Cases Cases
Newaygo County 6,939 97 139.8 (112.0, 167.6) 119
Surrounding Region 209,174 2957 141.4 (136.3, 146.5) 3578
Michigan 1,448,286 24785 171.1 (170.9, 171.4)
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Factors that Influence Rates
e«Chance—rates may increase or
decrease based on chance alone and
normal fluctuation over time.
eUnder or Over reporting—hospitals
may not report all cases or report
some that are later ruled out, resulting
in higher or lower than expected rates.
Michigan eDiagnostic Techniques—improved
Newaygo County Surrounding Region teChnOIOQy may result in improved
diagnoses which could increase rates.
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Figure 2: Average prevalence rate and 95% confidence intervals of
observed CHDs in selected locations: MBDR, 1996-2006. Box 1: Factors that influence prevalence rates.
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The number of live births in Newaygo County and the
surrounding region is small. This small number of 250.00 -
births means that one additional child with a birth

defect will have a large influence on the rate, making 200.00 -

the rate appear much larger than the previous year’s hﬂ_‘/‘/‘/A/‘/‘/‘
rate. In order to address rate instability and fluctuation 150.00 - ——o
issues, three year moving averages were calculated: W\‘/

for example, 1996, 1997 and 1998 data were averaged 100.00 - —&— New aygo County

Rate (per 10,000 live births)

and then one year was moved to the average data for Surrounding Region

the next three years (1997, 1998, 1999) and so forth. 50.00 - —a— Michigan

Figure 2 shows the three year moving prevalence rate

of CHDs for each area, from 1996 to 2006. In 0.00 — — e
Michigan, the rate of CHDs increased by about 28% 1996-1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004-
from 1996 to 2006 while in Newaygo County, the rate 1998 1999 2000 2001 2002 2003 2004 2005 2006
of CHDs increased by about 17%. An increase in Birth Year

CHDs has also been seen across the US. Research has

shown that some increase in prevalence may be due to Figure 3: Three year moving prevalence rate of CHDs by
advances in technology and improved diagnostic location: MBDR, 1996-2006.°

techniques.®

Specific Congenital Heart Defects

In order to obtain stable rates for specific CHDs, data from 1996 through 2006 were combined. Rates could
not be determined for Newaygo County because there were fewer than 3 cases from 1996 to 2006, making rate
estimates unstable. Rates of DORYV and transposition of the great arteries were slightly higher in the
surrounding region and there were slightly more than the expected number of cases, based on the overall rate
in Michigan. However, there are very few live births in this area, so rate estimates may fluctuate with just one
additional case. Because of these low numbers, we cannot say with certainty that the rates of specific CHDs
are higher in the 11 counties surrounding Newaygo County than they are statewide.

Table 2: Frequency of observed and expected cases and average prevalence rate of specific CHDs by location: MBDR, 1996-2006.2

Surrounding Region Michigan
Number of Rate (per 10,000 live births) Number of | Number of Rate (per 10,000 live births)
Observed : Expected Observed :
- & 95% Confidence Interval & 95% Confidence Interval
Specific Heart Defect Cases Cases Cases
Interrupted Aortic Arch 22 1.1 (0.6, 1.5) 23 165 1.1(1.0,1.3)
DORV 61 2.9(2.2,3.6) 48 307 2.3(2.0,2.5)
Transposition of Great Arteries 138 6.6 (5.5, 7.7) 102 713 4.9 (4.6, 5.3)
Ebstein's Anomaly 34 1.6 (1.1,2.2) 33 227 1.6 (1.4,1.8)
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Figure 4: Average prevalence rate of observed CHDs in selected locations with 95% confidence intervals: MBDR, 1996-2006.
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Additional Information

Information on eleven cases from Newaygo County and the surrounding
region was assessed to determine if cases were developmentally similar or
had common underlying causes. Examining specific defects is important
because defects occur at different stages of fetal development. The heart
starts to develop about 20 days after fertilization and defects can form at
any stage of its development, occurring in the atria, ventricles, arteries,
and other areas of the heart. In a cluster investigation, we look for a
characteristic pattern of defects, which would develop similarly when
there is a common harmful exposure interrupting tissues and organs the
same way in all cases.” The cases that were reviewed had a variety of
heart defects, affecting many different aspects of the heart. Some cases
had isolated heart defects while others had additional birth defects affecting other body systems.

The causes of many CHDs have not been identified, but genetic and maternal factors have been shown to play
arole. Asendorsed by the American Academy of Pediatrics, some of the
non-inherited risk factors for CHDs are shown in Box 2. Review of the
cases revealed that many mothers had one or more potential risk factors
such as smoking, being overweight, having diabetes, and having a family
history of cardiovascular problems. Children with CHDs and their families
may benefit from a clinical genetic
evaluation to identify genetic risk

. . f rs.
Maternal infections actors o

such as rubella and influenza | Many heart defects cannot be
L prevented, but there are steps women
Maternal medications .

. . can take before and during pregnancy
such as isotretinoin and to reduce the risk of having a child
anti-seizure medications .

with a CHD. These steps, as
promoted by the March of Dimes, are
outlined in Box 3.

Additional Resources *

For more information on congenital heart defects visit the following websites: * Discuss all medications with your
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Figure 5: Anatomy of the heart.*

Risk Factors for CHDs®

Harmful prenatal exposures
such as tobacco and alcohol

Maternal conditions
such as obesity, diabetes and
hypertension

Steps to Having a Healthy
Pregnancy’

Before and during pregnancy, take
a multivitamin with 400 micro-
grams of folic acid daily.

o Talk to your doctor about control-
ling your blood sugar levels before
and during pregnancy if you have
diabetes.

Be tested for immunity to rubella.

Box 2: Risk factors for CHDs.

doctor.
e The Michigan Monitor for Spring 2010: www.michigan.gov/mchepi ) )
(under Epi Products) o Avoid people with the flu or fever.
e The CDC’s National Center on Birth Defects and Developmental Disabilities « Avoid exposure to environmental

(NCBDDD) at: www.cdc.gov/ncbddd/birthdefects/default.htm

e The National Institute of Health’s National Heart, Lung, and Blood Institute
(NHLBI) at: www.nhlbi.nih.gov/health/dci/Diseases/chd/chd_what.html

organic solvents such as paints,
varnishes and cleaning agents.

e PedHeart Resource at: www.heartpassport.com

Box 3: Steps to having a health pregnancy.
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What are Congenital Heart Defects (CHDs)?

e CHDs are heart defects that are present at birth. They are caused by the way the heart forms during preg-
nancy. The heart is the body’s central pump. It pumps blood through the body and to the lungs to collect
oxygen. CHDs often affect a person’s overall health, energy and growth. CHDs might not be discovered
right away—sometimes the first clues appear later in life.

e The heart develops early in pregnancy, from about five to seven weeks after the start of a woman'’s last
menstrual period (LMP).

What causes CHDs?
Are there different kinds of CHDs? « Harmful prenatal exposures

e Yes, there are many different kinds of CHDs. Some are mild, like tobacco and alcohol/
while others are severe. Many occur without any other problems.
Some CHDs happen in combination with different birth defects,
growth and developmental problems.

Maternal conditions
like obesity, diabetes and

hypertension
« The heart specialist and others may recommend that you see a e Maternal infections
geneticist to learn whether there is a certain cause or syndrome like rubella and influenza

that explains the heart defects and/or other problems.

Maternal medications

. ) like Isotretinoin and anti-seizure
Who can have a child with a CHD? medications

¢ Anyone can have a child with a CHD. About 1 of every 100 babies
(or 1%) has a CHD.

Genetic conditions
like Down syndrome

¢ A person who has a CHD or who has a previous child with a CHD
has a 2 to 5% chance of having a child with a CHD. The chance
depends on the cause of CHD. Sometimes the cause is not
known.

¥ The cause of many heart defects
is still not known.

¥ Find out if there is a family history of heart defects. Tell your health provider. Heart defects may be
more likely to happen in some families. Knowing family history may help your loved ones get better
medical care.

How can I lower the chance of having a baby with a CHD?
e Take a multivitamin with 400 micrograms of folic acid daily.

Talk to your doctor about controlling your blood sugar levels if you have diabetes. Work on getting to a
healthy weight, if you are overweight.

Before pregnancy, be tested for immunity to rubella.

Discuss all medications with your doctor.

Avoid people with the flu or fever.

Avoid exposure to environmental organic solvents such as paints, varnishes and cleaning agents.

¥ Heart defects develop very early in pregnancy, before some women know they are pregnant. That is
why it is important to act before you are pregnant!




¥ CHDs in Michigan ) )
If you have lost a pregnancy, infant, child

o Affect 1 or 2 babies in every 100 live births. or other loved one due to CHD:

» Have increased over the last 10-15 years, perhaps | 9 You are not alone.

because of better diagnostic methods. Heart defects are still one of the biggest
causes of fetal, infant and child deaths.
e Are reported to the MDCH by hospitals and

pediatric genetic clinics ¥ Organizations like Tomorrow’s Child and

more listed below can offer support and
connections to others with similar

e Are monitored by the Michigan Birth Defects experiences

Registry to increase understanding and improve

services. ¥ The State of Michigan’s Sudden Cardiac
Death of the Young project works to identify
¥ The outlook for children with CHDs has improved SCDY and improve the early diagnosis of
greatly. Babies born with a CHD today live longer and heart conditions. Find more information at
healthier lives than ever before! www.michigan.gov/genomics.

Information and Support—Michigan

e Genetics Resource Center:
www.MIGeneticsConnection.org ¥ How to reach us:

o Family-to-Family Health Information and Education

Center: www.bridgesakids/f2f Michigan Department of Community Health

. . _ _ Birth Defects Program
e Family Center, Children’s Special Health Care Services: Toll free: 1-866-852-1247

www.michigan.gov/cshcs
Call toll free: 1-800-359-3722
E-mail: cshcsfc@michigan.gov

E-mail: BDRFollowup@michigan.gov

e Tomorrow's Child: www.TomorrowsChildMI.org
Call toll free: 1-800-331-7437

Information and Support—National

¥ The March of Dimes’ Pregnancy and Newborn Health Education Center at:
www.marchofdimes.com/pnhec/4439 1212.asp

¥ The CDC’s National Center on Birth Defects and Developmental Disabilities (NCBDDD) at:
www.cdc.gov/ncbddd/birthdefects/default.htm

¥ The National Institute of Health’s National Heart, Lung, and Blood Institute (NHLBI) at:
www.nhlbi.nih.gov/health/dci/Diseases/chd/chd_what.html

¥ The Kid’'s Health from Nemours at:
kidshealth.org/parent/medical/heart/congenital_heart_defects.html

¥ Helen B. Taussig Children’s Heart Center at Johns Hopkins University:
www.pted.org

¥ CongenitalHeartDefects.com

¥ Congenital Heart Information Network: 01/2011
tchin.org
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