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Over the past half century many publications have documented
the dramatic relief of distress and disability of children with
severe congenital malformations of the heart following
palliative and attempted curative surgical procedures. This
sense of triumph was slowly displaced by some
disappointment as in the follow-up evaluations of our patients
we realized that many of the advantages gained were
frequently lost through preventable adverse circumstances.

Sometimes it was the adolescent revolt of the growing child
which rejected restrictions of activity and attention to minor
symptoms, dental hygiene or medical follow-up. Other times it
was an unfavorable progression of anatomic or physiologic
Charlotte Ferencz, M.D. C.M., M.P.H.
alterations of the heart and circulation which required further
medication or further surgery. Additionally the development of
“adult” conditions, hypertension, diabetes, pregnancy, etc. needed closer medical attention and supportive
care.
Then the realization came that help was needed for the successful integration of our patients into the
world of work and societal responsibilities. And finally, and importantly, it had to be admitted that having a
cardiac malformation poses a risk of recurrence in subsequent generations.
Prevention of disease is now increasingly emphasized on the national and international scene. It is hoped
that an overview of Public Health perspectives will be helpful and stimulate multidisciplinary efforts toward
the implementation of personal and public actions to fully realize the benefits of medical and surgical care
for all patients with congenital heart disease.
Charlotte Ferencz, M.D. C.M. (McGill), M.P.H. (Johns Hopkins)
Professor Emeritus, Departments of Epidemiology and Preventive Medicine, and of Pediatrics University of
Maryland School of Medicine
February 2010

The content of this website, last updated in 2010, provides an
overview of the public health perspective of congenital heart
disease at that time.

Copyright © 2014 Health Sciences & Human Services Library (HSHSL) All rights reserved.
601 W. Lombard St. - University of Maryland - Baltimore MD 21201
Reference: 410-706-7996 | Circulation: 410-706-7928

1/1

The Challenge

Introduction

Overview

Epidemiology

Risk Factors

Growing Up

Adults with CHD

Overview

Resources

Search for:
Search

Public Health
The objective of all public health activities is to lessen the occurrence of disease and to diminish the
burden of disease on patients, their families and their communities.
Congenital Heart Disease (CHD)
CHD is a birth defect that affects the development of the heart and the major arteries and veins. The care
and treatment of infants with these abnormalities uses extensive and expensive health care resources
and severe abnormalities still represent a major cause of infant mortality in developed countries.
Social and Personal Concerns Emerge with Medical Advances
Technologic advances over the past few decades have greatly improved the diagnosis and treatment of
cardiovascular abnormalities, but there has not as yet been adequate emphasis on the many personal
and social difficulties encountered by patients and their families.
The Vision
Congenital heart disease should become a worthy focus of professional and public attention to all
measures that could reduce its occurrence and prevent its many lifetime adversities.
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Definition
The term “congenital heart disease” designates a structural abnormality of the heart present at birth.
These cardiovascular malformations include a very wide range of abnormalities including:
mild deviations of no clinical consequence
deviations that seriously interfere with the course of circulation but may be surgically altered or
repaired
deviations that may be incompatible with post-natal life
Congenital heart disease is a major cause of infant mortality in the United States and other developed
countries.
Malformations of the human heart have long been of interest to physicians and scientists, first as
pathologic curiosities worthy of descriptive reports, then as clinical disorders which could be diagnosed in
life, and, beginning in the mid-twentieth century, as anatomic defects which could be surgically altered and
even repaired.
Several specialties have developed and others are evolving as a result of the progress made in the last
several decades.
pediatric cardiology
pediatric cardiac surgery
fetal cardiology
congenital heart disease in adults
Growing up with congenital heart disease has brought with it new medical and societal horizons in which
counseling and risk assessment are of major importance and require intensified research on causation
and on prevention.
Adults with congenital heart disease now constitute an important and challenging segment of the patient
population of cardiology centers and an ever-increasing topic of investigations and clinical concerns for
several reasons:
Physicians trained in adult cardiology find themselves unable to understand some of the clinical
manifestations presented by some adult patients
Medical supervision may have been long interrupted with sequelae of complications in some of the
patients
Late cardiac and non-cardiac manifestations have not yet been determined in adequate numbers of
various diagnostic groups of cases to guide cardiologists and other professionals in questions of
management
There has been no accepted sequence of cardiology training to bridge the knowledge gap between
pediatric and adult cardiology regarding the long-term course of the operated and unoperated
groups of patients with certain cardiac malformations
For more information consult:
The Pathology of Congenital Heart Disease by S. Bharati and M. Lev. Armonk, NY : Futura Pub. Co.,
c1996.
The Clinical Recognition of Congenital Heart Disease, 5th Ed. by Joseph K Perloff, Philadelphia:
Saunders, an Imprint of Elsevier Science, 2003.
The Natural and Modified History of Congenital Heart Disease edited by Robert M. Freedom … [et
al.] Elmsford, N.Y. : Blackwell Pub./Futura, c2004.

Research Organizations
American Heart Association*The AHA is a national voluntary health agency whose mission is to
reduce disability and death from cardiovascular diseases and stroke.
National Birth Defects Prevention Network**The National Birth Defects Prevention Network (NBDPN)
is a group of individuals involved in birth defects surveillance, research, and prevention.
National Center on Birth Defects and Developmental Disabilities**The Center based at the Center
for Disease Control and Prevention (CDC) promotes the health of babies, children, and adults, and
enhance the potential for full, productive living. Our work includes identifying the causes of birth
defects and developmental disabilities, helping children to develop and reach their full potential, and
promoting health and well-being among people of all ages with disabilities.
National Heart, Lung and Blood Institute*NHLBI provides leadership for a national program in
diseases of the heart, blood vessels, lung, and blood; blood resources; and sleep disorders. Since
October 1997, the NHLBI has also had administrative responsibility for the NIH Woman’s Health
Initiative. The Institute plans, conducts, fosters, and supports an integrated and coordinated
program of basic research, clinical investigations and trials, observational studies, and
demonstration and education projects.
National Institute of Child Health and Human Development**NICHD research on fertility, pregnancy,
growth, development, and medical rehabilitation strives to ensure that every child is born healthy and
wanted and grows up free from disease and disability.
March of Dimes**The mission of the March of Dimes is to improve the health of babies by preventing
birth defects and infant mortality
* These organizations encompass congenital heart disease within their defined research targets, but are
principally concerned with the prevention, problems and treatment of acquired adult heart disease.
** These organizations include congenital heart disease, but encompass all birth defects within their
target area.
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Research Disciplines of Public Health
Epidemiology (from the Greek epi = upon, and demos = people )
Epidemiology is the medical discipline concerned with the distribution and determinants of a
disease in a population evaluating the effects of many factors to determine personal, social and
community characteristics of affected persons in comparison to those of non-affected persons.
Epidemiology has been important as a source of ideas regarding the origin of diseases and as an
approach for testing hypotheses of possible causation, taking advantage of remarkable advances in
biology, including genetics, and in advanced statistical methodologies.
Public Heath Statistics
Public health statistics (vital statistics) monitor the health of populations by systematic counts of
births and deaths, morbidity and disease outcomes in categories of patients by age, race,
geography, socioeconomic status.
Health Care Research
Health care research determines access to general and specialized care, treatment efficiency and
effectiveness with regard to subsets of the population specified by characteristics of the patients and
characteristics of the available services.
For more information consult:
Detels, Roger, et.al. Oxford Textbook of Public Health. 5th ed. Oxford ; New York : Oxford University
Press, 2009.
Labarthe, Darwin R. Epidemiology and Prevention of Cardiovascular Diseases : a global
challenge. 2nd ed. Sudbury, Mass. : Jones and Bartlett Publishers, 2011.
Wallace, Robert B. ed. Wallace/Maxcy-Roseneau-Last Public Health & Preventive Medicine. 15th
ed. New York: McGraw-Hill, 2008.
Healthy People 2010 (Group). Healthy People 2010 : understanding and improving health.
Washington, DC : U.S. Dept. of Health and Human Services, [2000].

Epidemiologic Research Strategies
Epidemiologic studies of birth defects are confronted with unique considerations arising from the
complexity of embryonic maldevelopment. Disease expression may affect visible structural abnormalities
as well as functional abnormalities, such as mental retardation, hearing loss, or biochemical alterations,
such as hypothyroidism or phenylketonuria. This may present difficulties in crystallizing the focus of
research and the appropriate classification of malformations. Most known causes of birth defects, such as
maternal rubella or diabetes are expressed in a variety of manifestations, while each manifestation may
also be due to a variety of other causes.
The disciplinary emphasis is on the comparison of individuals : exposed and unexposed to certain factors
with respect to disease outcome; or those with the disease and those without with respect to familial and
environmental circumstances.
Research Strategies
Descriptive methods assess the public health importance of a disease and consider its
occurrence, severity, variability, mortality and morbidity, cost and impact upon the community.
Analytic studies make use of information on a variety of characteristics in affected and non-affected
individuals and their families to derive hypotheses of possible causal or preventive significance.
To establish the significance of an association between a disease and certain candidate risk factors, the
epidemiologic data must be examined in the light of experimental and clinical information on consistency,
strength, temporal relationship, and coherence with biologic information.
Two major research designs of observational studies are defined by the way in which the comparison
groups are identified :
Case-control studies identify the comparison groups by disease status.
Cohort studies identify the comparison groups by the presence or absence of a factor or ‘exposure’.
Associations between factors and disease identified in observational studies must be evaluated in terms
of three questions:
Is the association due to chance?
Is the association due to bias in the study?
Is the assocation due to confounding?
For rare conditions such as birth defects, the case-control approach is most appropriate to generate
hypotheses regarding potential causal factors, each one of which may then be investigated in specific
cohort designs.
For more information consult:
Ferencz, C. Correa-Villasenor, A. Overview: The Epidemiologic Approach to the Study of Congenital
Cardiovascular Malformations. In Clark EB, Markwald RR, Takao, A. (eds) Developmental
Mechanisms of Heart Disease. Armonk, NY : Futura Pub.; pp. 629 – 638.

Copyright © 2014 Health Sciences & Human Services Library (HSHSL) All rights reserved.
601 W. Lombard St. - University of Maryland - Baltimore MD 21201
Reference: 410-706-7996 | Circulation: 410-706-7928

1/1

The Challenge

Introduction

Overview

Epidemiology

Risk Factors

Growing Up

Adults with CHD

Epidemiology

Resources

Search for:
Search

Overview
Knowledge of the epidemiology of congenital heart disease depended on:
The development of pediatric cardiology as a discipline and specifically on the increasing attention
to newborns and to small sick infants, who in earlier days may have died without recognition of their
heart disease.
The development of good population study methods to identify this young case population and to
select appropriate controls.
The availability of computing resources to deal with extensive data collections.
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The BWIS included infants with cardiac defects confirmed in special
studies who were residents in a defined Mid-Atlantic region of the
United States. This was a case-control study which evaluated all liveborn infants with congenital heart disease in comparison to an
annually ascertained control population which was representative of all
regional live births.
Over a nine year period all regional pediatric cardiology centers
enrolled all infants with confirmed congenital heart disease and
provided detailed coded diagnoses of all abnormalities as determined
by echocardiography, cardiac catheterization, surgery and at autopsy in
deceased infants. Cases were also found through searches of
pathology records of the 53 regional hospitals, and of death certificates.
Controls were selected annually by random selection of resident newborns in all participating hospitals
and designated for interview at certain ages to conform to the age-distribution of cases. These controls
were representative of the regional birth cohort. All families were visited by a trained interviewer, who
obtained the parents’ consent to complete a detailed questionnaire regarding the family history, parental
health, maternal reproductive history, medical therapies, occupational and home exposures to potentially
harmful substances. About 200 covariates were defined for the analysis of case-control differences.
The first analyses compared the data on all cases to all controls. It was then necessary to examine
diagnostic subsets of congenital heart disease to establish whether or not the presumed risk factors
affected cardiac development generally or whether they were specific for certain chambers or valves of the
heart or for the great vessels. This required a categorization of cardiovascular malformations appropriate
for the search for possible causes.
Classification of diagnostic subsets:
Clinical differentiation of cardiovascular anomalies according to the anatomic abnormality of the heart and
its great vessels was considered in relation to the presumed embryonic time at which development may
have been disturbed.
Early anomalies i.e. defects of ‘primary cardiogenesis’ were those in which the four-chambered
heart was not properly formed.
In presumably ‘late’ anomalies the four-chambered structure of the heart is present, but defects
might have occurred during the embryonic growth period.
Case-control analyses of diagnostic groups:
All cases
‘Early’ cardiac defects:

‘Late’ cardiac defects:

Defects of laterality and looping

Ventricular septal defect: muscular type

Defects of the cardiac outflow tract

Left-sided obstructive lesions

Atrioventricular septal defects

Right-sided obstructive lesions

Ventricular septal defects : membranous type Atrial septal defects
Total anomalous pulmonary venous return

Patent arterial duct
Ebstein’s malformation of the tricuspid valve
Cardiomyopathies

For each of these categories the review included details of the cardiac and non-cardiac anomalies,
descriptive analysis of prevalence by time, season and area of residence, gender, race and twinning, and
a search for genetic and environmental risk factors, including the family history, maternal age and
reproductive history, maternal illnesses and medications, lifestyle exposures to potentially toxic
substances of both parents at home and in their work.
The methods and results of the BWIS were published in:
Ferencz,C, Rubin, JD, Loffredo,CA, Magee,CM. The Epidemiology of Congenital Heart Disease, The
Baltimore-Washington Infant Study (1981-1989), Perspectives in Pediatric Cardiology, vol.4.
MountKisco, N.Y: Futura Publishing Co.Inc, 1993.
Ferencz,C Loffredo,CA, Correa-Villasenor, Wilson,PD. Genetic and Environmental Risk Factors of
Major Cardiovascular Malformations, The Baltimore-Washington Infant Study, (1981-1989),
Perspectives in Pediatric Cardiology, vol.5. Armonk, N.Y: Futura Publishing Co.Inc, 1997.
Findings of the Baltimore-Washington Infant Study are shown in the context of the various topics:
Occurrence, Mortality and Risk Factors
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The New England Regional Infant Cardiac Program
This was the first large multicenter population-based cardiac registry which ascertained infants in whom
the diagnosis was confirmed by cardiologic studies including findings at cardiac catheterization, surgery
and/or autopsy. This was a descriptive clinical study of cases without a study of controls which provided
information on the frequency of specific diagnoses, on associated non-cardiac defects, survival and
certain family characteristics (Fyler, 1980).
Fyler, DC Report of the 1980 New England Regional Infant Cardiac Program. Pediatrics 1980:
65(suppl):375-461.
Regional Registries of Birth Defects
Nationally and internationally population-based data collections were set up in response to concerns with
environmental causes of birth defects. These data collections focused initially on visible malformations,
such as oral clefts and neural tube defects, but eventually included also other major outcomes such as
cardiovascular and renal disorders.
Special attention to the epidemiology of cardiovascular diseases was given in the following programs:
Metropolitan Atlanta Congenital Defects Program (MACDP)
California Birth Defects Monitoring Program
EUROCAT: European Surveillance of Congenital Anomalies
(formerly European Concerted Action on Congenital Anomalies and Twins)
National Birth Defects Prevention Network
National Center for Birth Defects and Developmental Disabilities
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Measurement of disease occurrence is usually expressed as the incidence, defined as new cases in the
at risk population in a specific time period.
Some cardiovascular malformations are determined at the moment of fertilization while others
originate at later stages of intrauterine life initiated by infection or toxic exposure. There may be
throughout pregnancy : ongoing causation (incidence) , loss of severely affected embryos (mortality)
and possibly the removal of cases by healing. True incidence would include cases with lethal
anomalies never seen in liveborns.
The term prevalence-at-live-birth refers to the cases found in the population at a specific point of
time.
It is obvious that the kinds of cases recognized in the early decades of Pediatric Cardiology would be
different from those recognized and treated after the following developments:
the introduction of cardiac surgery in the 1950s
the development of open heart surgery in the 1960s
the improvement of infant transport systems in the 1970s
the non-invasive ultrasound diagnostic methods for detecting defects in the 1980s.
This last diagnostic change occurred during the BWIS study period and resulted in a dramatic increase in
cases of small ventricular septal defect and of cases of mild pulmonic stenosis (Wilson, 1993, Martin,
1989).The dramatic differences resulting from changes in diagnostic methodology were illustrated also in
the detailed evaluation by of the EUROCAT subproject on congenital heart disease (Pexieder and Bloch,
1995) . A comparison to the BWIS data, gathered in the same time period, and using a similarly defined
subset of diagnoses, revealed differences, which could be explained by knowledge of the different
practices on the two continents.
Selected References
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Congenital malformations of the heart represent a major cause of infant deaths in developed countries. In
the United States about 20% of deaths under one year of age are due to congenital anomalies and about
1/3 of these are due to abnormalities of the heart. (National Vital Statistics Reports, 2001).
Deaths are not evenly distributed within the various population groups, infant characteristics or the nature
of the cardiac anomaly. It is therefore very difficult to generalize the findings without information on the
factors which increase or decrease the risk of survival for any of the subgroups.
National data reveal lower mortality rates for white than for non-white infants. In the BWIS among the total
of 4390 cases, the all-cause one year mortality was 18.2 %. The BWIS demonstrated a strong effect of low
birth weight : for infants with birth weights under 1500 grams the case fatality rate was four times that of
infants who weighed over 4000 grams ( 35% vs 8%). A similar difference was present by time of
diagnosis: infants diagnosed in the first week of life had the most severe defects and 38% did not survive
the first year of life, while infants whose diagnosis was made after 12 weeks of life had the lowest mortality
(4%). Other factors such as the asssociated non-cardiac defects, including chromosome abnormalities,
also had an important effect. An important effect on infant mortality was that of maternal diabetes which
was discovered in separate analyses of that subgroup: (39% vs17.8% ) (Loffredo, 2001)
In these considerations affecting infant survival many factors are evident which deserve greater societal
and medical attention to enhance the possibility of preventive interventions.
Selected References
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Occurrence
For additional literature about occurrence from the last 5 years, click here.
Botto LD. Correa A. Erickson JD. Racial and temporal variations in the prevalence of heart defects.
Pediatrics. 107(3):E32, 2001 Mar.
Botto LD. Mulinare J. Erickson JD. Occurrence of congenital heart defects in relation to maternal
mulitivitamin use. American Journal of Epidemiology. 151(9):878-84, 2000 May 1.
Ferencz C. On the birth prevalence of congenital heart disease. Journal of the American College of
Cardiology. 16(7):1701-2, 1990 Dec.
Fixler DE. Pastor P. Chamberlin M. et.al. Trends in congenital heart disease in Dallas County births.
1971-1984. Circulation. 81(1):137-42, 1990 Jan.
Grabitz RG. Joffres MR. Collins-Nakai RL. Congenital heart disease: incidence in the first year of life.
The Alberta Heritage Pediatric Cardiology Program. American Journal of Epidemiology. 128(2):3818, 1988 Aug.
Hoffman JI. Kaplan S. The incidence of congenital heart disease. Journal of the American College
of Cardiology. 39(12):1890-900, 2002 Jun 19.
Lai WW. Lipshultz SE. Easley KA. et.al. Prevalence of congenital cardiovascular malformations in
children of human immunodeficiency virus-infected women: the prospective P2C2 HIV Multicenter
Study. P2C2 HIV Study Group, National Heart, Lung, and Blood Institute, Bethesda, Maryland.
Journal of the American College of Cardiology. 32(6):1749-55, 1998 Nov 15.
Martin GR. Perry LW. Ferencz C. Increased prevalence of ventricular septal defect: epidemic or
improved diagnosis. Pediatrics. 83(2):200-3, 1989 Feb.
Meyer-Wittkopf M. Simpson JM. Sharland GK. Incidence of congenital heart defects in fetuses of
diabetic mothers: a retrospective study of 326 cases. Ultrasound in Obstetrics & Gynecology.
8(1):8-10, 1996 Jul.
Pexieder T. Bloch D. EUROCAT Working Party on Congenital Heart Disease. EUROCAT sub project
on epidemiology of congenital heart disease: First analysis of the completed study. In: Clark EB,
Markwald RR, Takao, A (eds) Developmental Mechanisms of Heart Disease. Armonk, NY : Futura
Pub., 1995.
Samanek M. Congenital heart malformations: prevalence, severity, survival, and quality of life.
Cardiology in the Young. 10(3):179-85, 2000 May.
Sissman NJ. Incidence of congenital heart disease. JAMA. 285(20):2579-80, 2001 May 23-30.
Wilson PD. Correa-Villasenor A. Loffredo CA. Ferencz C. Temporal trends in prevalence of
cardiovascular malformations in Maryland and the District of Columbia, 1981-1988. The BaltimoreWashington Infant Study Group. Epidemiology. 4(3):259-65, 1993 May.
Wilson PD. Loffredo CA. Correa-Villasenor A. Ferencz C. Attributable fraction for cardiac
malformations.[see comment]. American Journal of Epidemiology. 148(5):414-23, 1998 Sep 1.
(Comment in: Am J Epidemiol. 2000 Jan 15;151(2):208-12.)
Wren C. Richmond S. Donaldson L. Temporal variability in birth prevalence of cardiovascular
malformations. Heart (British Cardiac Society). 83(4):414-9, 2000 Apr.
Mortality
For additional literature about mortality from the last 5 years, click here.
Arias E. MacDorman MF. Strobino DM. Guyer B. Annual summary of vital statistics–2002. Pediatrics.
112(6 Pt 1):1215-30, 2003 Dec.
Boneva et al. Mortality associated with congenital heart defects in the United States: trends and
racial disparities, 1979-1997. Circulation. 103(19):2376-81, 2001 May 15.
Chang RK. Klitzner TS. Can regionalization decrease the number of deaths for children who
undergo cardiac surgery? A theoretical analysis. Pediatrics. 109(2):173-81, 2002 Feb.
DeMone JA. Gonzalez PC. Gauvreau K. Piercey GE. Jenkins KJ. Risk of death for Medicaid recipients
undergoing congenital heart surgery. Pediatric Cardiology. 24(2):97-102, 2003 Mar-Apr.
Gonzalez PC. Gauvreau K. Demone JA. Piercey GE. Jenkins KJ. Regional racial and ethnic
differences in mortality for congenital heart surgery in children may reflect unequal access to care.
Pediatric Cardiology. 24(2):103-8, 2003 Mar-Apr.
Kecskes Z. Cartwright DW. Poor outcome of very low birthweight babies with serious congenital
heart disease. Archives of Disease in Childhood Fetal & Neonatal Edition. 87(1):F31-3, 2002 Jul.
Loffredo CA. Wilson PD. Ferencz C. Maternal diabetes: an independent risk factor for major
cardiovascular malformations with increased mortality of affected infants. Teratology. 64(2):98-106,
2001
Spiegelhalter DJ. Mortality and volume of cases in paediatric cardiac surgery: retrospective study
based on routinely collected data. BMJ. 324(7332):261-3, 2002 Feb 2.
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The concept of risk factors was popularized by research on adult cardiovascular diseases to mean clinical
characteristics (e.g. obesity, hypertension, cigarette smoking) and laboratory findings (e.g. cholesterol
levels) which are associated with the disease process and permit preventive interventions to reduce the
occurrence of heart attacks and stroke.
In contrast to the disorders of aging, the origin of congenital cardiovascular malformations cannot be
sought in terms of a single disease process. Instead, we are dealing with a multitude of developmental
alterations induced by an infinite number of genetic and environmental effects. However, the recognition of
cause-related subgroups could lead to preventive interventions within the community and in the care and
practices of prospective parents.
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Familial occurrence of congenital heart disease
In the Baltimore Washington Infant Study (BWIS) there was a two-fold excess of familial congenital heart
disease in the total group of cases in comparison to controls. However there was considerable variation
between the anatomic types of the cardiac anomalies. The family history of congenital cardiac disease
was statistically associated with 11 of the 18 diagnostic subgroups. This association was present for
patients with mild as well as for patients with severe cardiac defects. Additionally there was evidence of a
complex etiology since the family history was only one of several potential risk factors.
The BWIS provided a unique opportunity to evaluate the concordance of sibling malformations by the
enrollment over the 9-year study period of a second affected child. Among 20 such sibling pairs there was
high concordance of the cardiac defects and non-cardiac defects. Genes known to be associated with
cardiac abnormalities appeared in the infants and their families.
There was a single family with transmission of an atrial septal defect across three generations with a
conduction defect in the older siblings and adults. This represents a well known special type of atrial
septal defect which was recently explained by a mutation in a transcription factor which controls early
cardiac development (Schott,1998). It is now known that the same malformationmay result from mutations
in different genes and that various forms of an anomaly may represent different manifestations of the
same gene. The BWIS found this to be true for the various forms of left heart obstruction that were present
in relatives of infants with hypoplastic left heart syndrome, coarctation of the aorta or aortic valve
abnormalities. Such genetic liability was also evident among cases of atrioventricular septal defects
among whom 3 infants with Down syndrome had families in which a partial form of the defect was
present: 2 in mothers and one in a sister (Ferencz, 1989).
Similarly in infants with ventricular septal defect the familial expression of congenital heart disease
included severe anomalies of the outflow tract of the heart such as tetralogy of Fallot, transposition of the
great vessels or common arterial trunk.
Chromosomal Abnormalities
Numerical Excesses or Deficiencies
Major genetic defects such as chromosomal abnormalities were recognized as a causal
association with congenital heart disease 50 years ago with the identification of numerical excesses
or deficiencies. Trisomy 21, which is responsible for Down syndrome, is characteristically
associated with an atrioventricular septal defect as well as other cardiac abnormalities. The same is
true for trisomy18. Absence of the Y chromosome, causes Turner’s syndrome with coarctation and
other left-sided heart anomalies.
In Baltimore Washington Infant Study (BWIS), 12 % of the cases had a chromosome anomaly. There
was a distinctive distribution of cardiac diagnoses in the three major types of trisomy: atrioventricular
septal defect was present in 59% of trisomy 21 cases, 24% of trisomy 18 cases, and none of the
trisomy 13 cases. In contrast outflow tract defects, made up 50% of Trisomy13-15 cases, 18% of
trisomy 18 cases, and only 6% of trisomy 21 cases.These findings suggest specific developmental
relationships.
Structural Abnormalities
Since the BWIS was completed there has been a rapid expansion of information on deletions within
chromosomes associated with specific cardiac and non-cardiac defects. This is a rapidly advancing
field of knowledge (Goldmuntz, 2001). Structural abnormalities of chromosomes, such as deletions
of a small segment, as of chromosome 22q11, occur among patients with tetralogy of Fallot and
persistent arterial trunk. A common arterial trunk in association with thymus and facial abnormalities
constitutes the DiGeorge syndrome, which is also found with other forms of congenital heart
disease including aortic arch defects (Goldmuntz, 2001, McElhinney, 2001). Deletions of
chromosome 22 have also been found in families in which both congenital heart disease and
neural tube defects have occurred (Kousseff Syndrome) (Forrester, 2002).
Genetic Complexes
Embryologic disturbances that may be due to gene mutations may lead to congenital heart disease and
also to abnormalities in other organ systems. Combinations of these abnormalities define specific
entities that may be expressed in various members of the family. Recognition of even mild abnormalities
may indicate an increased genetic risk for the offspring of adults with congenital heart disease.
Complexes of multisystem malformations are of a great variety.In the Baltimore-Washington Infant Study
about 5% of the patients were so diagnosed. In the Study’s report, Dr. I.W. Lurie discussed the various
syndromes. His table of 55 syndromes that occurred in the study shows the combinations of
abnormalities, frequency of associated heart disease, presumed etiology and references to the Birth
Defects Encyclopedia. (Lurie, 1997)
Common associations included the Noonan and the Holt-Oram syndrome as well as the Williams
syndrome, which has now been demonstrated to represent a microdeletion of chromosome 7q11. With
advancing knowledge in chromosome structure other syndromes are likely to be more precisely identified.
Heritable coagulation disorders
An important finding of the Baltimore Washington Infant Study (BWIS) was the recognition that familial
clotting abnormalities, such as hemophilia and Von Willebrand’s disease were confined to case families
and did not occur in controls. This suggested the hypothesis that coagulation defects may play a role in
cardiac development. (Ferencz 1984) This proposal was further evaluated coincidentally with the dramatic
advances in Vascular Biology which followed the successful culture of endothelial cells and the
determination of their manifold biologic functions. (Ferencz, 2000) The hypothesis has found support in
the work of cell biologists (English, 2002) and in clinical observations (DiGiglio 2001) of severe congenital
heart disease, notably transposition of the great arteries, in hemophiliac families. (Ferencz, 2002)
Current advances in molecular genetics explore the mechanisms of protein formation and cellular signals
with an explosive extension of our understanding of heredity and development. These will become the new
horizons representing the “closed doors” referred to by Nora.

“Although we have opened many doors to learn about the causes of congenital heart disease, we have
found that the doors lead to new corridors flanked by many more doors”
James J Nora, 1993 Am Heart Journal :125: 409.

Selected Web Resources
GeneTests
By providing current, authoritative information on genetic testing and its use in diagnosis,
management, and genetic counseling, GeneTests promotes the appropriate use of genetic services
in patient care and personal decision making.It is funded by the National Institutes of Health.
HuGENet™
Human Genome Epidemiology Network from the CDC is a global collaboration of individuals and
organizations committed to the assessment of the impact of human genome variation on population
health and how genetic information can be used to improve health and prevent disease.
National Society of Genetic Counselors
The mission of the society is to promote the genetic counseling profession as a recognized and
integral part of health care delivery, education, research and public policy.
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Rubella
The recognition that the live virus of German measles persists in the fetus as a cause of permanent
abnormalities opened up a new chapter in the study and prevention of birth defects. The association
was brought to light by an Australian ophthalmologist, who recognized an unusual frequency of
congenital cataracts in newborns during a time of an epidemic of rubella (Gregg, 1941). Soon the
additional cardiac defects of patent arterial duct and peripheral pulmonic stenosis were also found
to be linked to this infection (Rose 1972, Rowe 1978). The development of immunization programs
to include rubella immunity has virtually eliminated this major teratogen in developed countries. No
case occurred in the BWIS.
Influenza
A maternal history of possible influenza in the earliest weeks of pregnancy would be difficult to
evaluate but was searched for in the Baltimore Washington Infant Study (BWIS). Only a single defect,
transposition of the great arteries with intact ventricular septum, revealed a 2-fold statistical excess
of such a history, but the odds were increased to 5-fold in the presence of ibuprofen treatment.
These findings are based on small numbers, but are worthy of further attention, as this is a unique
malformation with very few other associations.
Maternal diabetes
In pre-insulin days women with diabetes were seldom able to bear children but with insulin control
they have achieved a normal life course, and successful pregnancies. However their infants are at
risk for malformations of the cardiovascular, renal and central nervous systems. Recent advances in
the care of high-risk mothers with better control of blood sugar levels has reduced the risk to
population levels under close obstetrical care. A major problem remains in women, who are not
aware of their diabetic status and present for maternity care too late to institute an adequate level of
blood sugar control during the earliest susceptible period of pregnancy (Reece EA 1996, 1998).
In the Baltimore Washington Infant Study (BWIS), maternal diabetes was found to be specifically
associated with certain cardiac defects: a 3-fold risk for all cases (excluding chromosomal and other
genetic conditions) was increased to 4.7- fold for early CVM , and to 23-fold for cases with complete,
but not partial, atrioventricular septal defects (Loffredo 2001). There was also a 12-fold increase in
the risk of maternal diabetes for cases of early CVM with associated non-cardiac abnormalities .
Low birthweight and prematurity were responsible for an increased mortality in the first year of life
(Loffredo 2001).
Maternal phenylketonuria
No infant in the BWIS had a history of maternal phenylketonuria but the occurrence of severe cardiac
defects has been reported in infants whose mothers had phenylketonuria and had been raised on
low phenylalanine diets. These mothers had relaxed their attention to their diets prior to pregnancy.
This is a remarkable story of the success of a public health program with failure of its long-tem
completion (Pass, 2000).
Selected References
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A wide range of drugs has been shown to have adverse effects on the developing fetus and such a
possibility has formed the basis of strict evaluation of every new therapeutic agent. The licensing for
distribution and the surveillance of adverse effects is the responsibility of the Food and Drug
Administration.
The Baltimore Washington Infant Study (BWIS) gave great attention to the recall of drug intake of the study
mothers. Rubin (1993) found that more than half of the mothers used at least one medication during early
pregnancy. In the analyses of all cardiac defects as a group only three drugs appeared as possible risk
factors: diazepam, metronidazole and ibuprofen. In the diagnosis-specific analyses possible associations
were also found for antitussives, chlomiphene, corticosteroids and benzodiazepines as a category of
psychotropic, tranquilizing drugs. Early CVM were associated with the latter agents, but the number of
exposed mothers was small.
Selected References
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Although experimental studies have well established the adverse effects of toxic agents on fetal
development, the list of agents affecting human development has been quite short (Schardein, 2000,
Shepard, 2004). The difficulty of defining adequate research methods includes the certainty and measures
of exposures, the timing of exposures during pregnancy and the possibility of differing genetic
susceptibility of the study subjects.
In the Baltimore Washington Infant Study (BWIS) potentially harmful environmental exposures were
considered as substances used in parental life style, such as alcohol, cigarette and recreational drugs,
and environmental agents encountered in occupations, home use, or vocational activities. The three major
suspected potential teratogens were organic solvents, pesticides and lead and other heavy metals.
Organic solvent exposure was derived from the use of lacquers, paints, varnishes and degreasing agents.
Associations with a 2 to 6-fold excess were found for several anatomic diagnostic groups. This is
consistent with the reports of other investigators. Additionally the search for genetic variations has
revealed possible alterations in the genotypes of solvent metabolizing enzymes (Loffredo,1996).
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The expanding scope of pediatric cardiology has achieved a dramatic improvement in outlook for infants
with congenital heart disease. Increased attention is now being given to neurologic and cognitive
development of these infants as well as developmental issues throughout childhood and adolescence.
The need for continued routine medical follow up is important for this group as they mature in order to
keep preventable complications from occurring. This section addresses these issues.
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In developed countries the expanding scope of pediatric cardiology has achieved a dramatic improvement
in outlook for infants with congenital heart disease.
Critical advances include:
Continuing improvement of diagnostic capabilities with the use of ultrasound technologies in the
fetus and newborn infant permitting early diagnosis and case-specific management
High standards of infant care in regional hospitals with designated standards of resuscitative
equipment
Neonatal transport systems to take sick babies to defined institutions where cardiac therapies can
rapidly be instituted
A notable change in philosophy from the early fear that an infant was “too small” or “too sick” to move
to prompt action in transfer to initiate diagnostic improvements with gratifying results (Rowe, 1981)
Surgery is performed in a high proportion of infants with severe cardiac anomalies:
“palliative” surgery offers relief of major circulatory disturbances
“definitive” surgery attempts to restore the cardiac anatomy to normal
In the Baltimore-Washington Infant Study infants born in the decade 1981-1989 were followed until their
first birthday. In that time period one third of the cases (34%) underwent cardiac surgery. The need for reoperation during childhood remains a possibility for many.
In the developing world a great public health challenge still exists. Most infants with congenital heart
disease do not survive the first weeks and months of life. Death comes as a result of hypoxia (blue
babies), congestive heart failure aggravated by anemia and infections such as pneumonia superimposed
in pulmonary congestion. In the absence of adequate diagnostic and treatment facilities these little
patients succumb to complications for which treatments are available elsewhere sometimes even in
nearby medical centers. The Association of Children with Heart Disease in the World began to confront
this need establishing collaborative treatment facilities locally and by visiting consultants. (Giamberti,
2004)
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The neurologic and cognitive development of infants with congenital heart disease is receiving increased
attention in recent years. Several concerns must be addressed:
Are the abnormalities of the heart and circulation associated with abnormalities of the central
nervous system?
Are behavioral abnormalities the result of hypoxia or secondary to the invasive diagnostic and
surgical procedures in early life ?
Does the parental anxiety surrounding the infant during the crucial neonatal period result in
undesirable consequences?
Until recently the methodologic problems in the behavioral evaluation of infants were not adequately
developed or tested, so that these questions have only recently been systematically evaluated.The results
of these systematic investigations suggest an effect of each of the above possibilities. However, we need
to look to the future to assemble adequate data regarding the origin of neurobehavioral anomalies. There
should however be no delay in recognizing the clincial and educational needs of these young patients.
Selected References
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It is difficult to grow up as normally as possible and at the same time acquire a balanced view of oneself
as a patient with a chronic condition who needs to be vigilant of many medical and life style constraints.
Public funding programs, such as the Crippled Children’s Program, were the first to raise questions about
the eventual outcome of early treatments in terms of patient behavior and disease prevention. An early
study (Artis,1974) was directed to 102 young men who had been patients in a Children’s Hospital with
rheumatic or congenital heart disease. It was distressing to find that they were quite ignorant of their own
medical status and also failed to be aware of available supportive community programs.
Adult patients often report discrimination in employment and insurance. Was it possible that the patients
themselves contributed to these difficulties by mistaken impressions of their own cardiac status? Another
study of 131 patients, aged 14-21 years demonstrated serious gaps in their health knowledge with
important implications for medical and social risks (Ferencz, 1980)
Now twenty years later new studies show the same uncertainty and lack of preparation for long term
preventive behavior (Kantoch, 1997, Moons, 2001, Dore, 2002).
It is clear that the nature of one’s own cardiac defect is not properly understood by the patients, nor,
probably by their parents. This calls for more concentrated efforts in patient education: the intelligent
guidance of patient and family has to become a clearly defined responsibility of the medical, genetic and
rehabilitative staff who work to bridge the gap between pediatric, adolescent and adult services.
Selected References
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Pediatricians have always been concerned about the loss of systematic medical attention to young
patients as they enter adolescence and increasingly take it upon themselves to avoid the routine follow-up
care they had received as children. For patients with congenital heart disease concern is greatly
heightened for fear of the occurrence of preventable complications. Some adolescents are eager to prove
their physical capabilities and engage in activities that were previously disallowed. Others discontinue the
care of dental hygiene and may become at risk of bacterial endocarditis following dental procedures by
new practitioners unaware of their medical history.
A major concern is depression and emotional problems that affect growing children with chronic diseases
in the absence of intensive social support. Clinical experience has shown that adolescents rarely confide
in their parents regarding their feelings of inferiority in their school and recreational settings. There are few
systematic studies of the indicators of emotional problems and very little guidance on their management.
Pediatric cardiologists tend to be very encouraging to their patients, but it has long been said that the
patients soon find out that “doing well” is “not good enough.”
A recent survey by the Cochrane Review (Lip, 2003) was unable to identify any systematic research in this
important field in spite of the various forms of pharmacologic and counseling therapies that are available.
The outreach of the new clinics for adults and adolescents with heart disease must therefore have a
strong emphasis on preventive guidance of the patients and their families.
Selected References
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With improved surgical and medical care of children with congenital heart disease over the past 50 years,
an ever-increasing number of patients have reached adult life and require informed long-term medical
follow-up and supportive services for their successful integration into the society of their peers.
These adults represent a uniquely favored group who benefited from the dramatic advances in medical
and surgical care during the 20th century and who were supported by the intensive response of family,
physicians and educational and social organizations to their specific needs. Some of these adults had
repeated hospitalizations in infancy and childhood, others overcame complications of infections or of
genetic or non-cardiac abnormalities, still others may have mild abnormalities ,benign during childhood
but beginning to be aggravated by growth and aging. Thus multidisciplinary challenges need to be met
within newly organized specialty services for adults with congenital heart disease or grown-up congenital
heart disease.
In the U.S and in Europe Task Forces were appointed by the professional societies which evaluated
patient needs and made recommendations for the establishment of long-term multi-specialty care
concerned with health, education, vocational preparation, health insurance and supportive programs.
The Task Forces of the Cardiology Societies in the US and in other developed countries made
recommendations for future medical practices and research The International Society of for Adult
Congenital Heart Disease (ISACCD) was formed and joined with the International Journal of Cardiology
for an ongoing presentation of reports on medical and surgical advances, clinical trials, psychosocial,
ethical and moral issues ( Coats 03). Success in the transition to adult care was shown to depend on the
early emphasis in adolescence on appropriate beliefs about adult care well before the transfer occurs
(Fernandez, 2003).
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Medical Surveillance
A congenital abnormality of the heart constitutes an indication for close and competent medical care
throughout the person’s life. This is essential for every person including those in whom the abnormality is
mild, requiring no surgery and in all those who have been successfully operated upon in the past. This is
important for the following reasons:
With time and with growth cardiac status may change and conditions, such as arrhythmias (irregular
heart beat), heart muscle thickening, or heart failure may supervene.
Long term post-operative alterations of cardiac tissues, artificial valves, may become aggravated.
Changes in general health, such as obesity or hypertension may adversely affect cardiac functions.
Psychosocial status may adversely affect quality of life.
Changes in life style may involve excessive physical activity.
Unhealthy habits, such as smoking, drinking or recreational drug taking may add new risks.
Almost all patients with congenital heart disease are at risk of blood stream infection.
All patients with congenital heart disease must receive informed counsel regarding reproductive
care and the risk of congenital heart disease in their offspring.
Consistent and unremitting follow-up may lead to early preventive interventions.
Selected References for Medical Issues
Bacterial endocarditis
In the intact circulation bacteria entering the bloodstream are rapidly eliminated and cause no permanent
harm. However in the presence of intracardiac abnormalities, such as abnormal valves or septal defects ,
bacteria will become attached to these sites and cause inflammatory lesions, which in turn may initiate
clots and infected emboli traveling to other parts of the circulation with grave consequences . Depending
on the infective organisms such blood stream infections may spread rapidly and become fatal, while less
aggressive organisms may persist for weeks and months causing progressive damage.
Blood stream infections are preventable . The routine practice of antibiotic therapy for dental work has
been conscienciously practiced by dentists and dental technicians, who usually ask ,but are not always
correctly advised, by the patient. Silent or undiagnosed abnormalities, such as mitral valve prolapse, are
now predominant among patients with blood stream infections.
Special emphasis must be placed on adults with congenital heart disease , many of whom remain at
increased risk even after successful surgery. The patients must take responsibility to ascertain their own
risk status and advise their dentists and other practitioners accordingly.
Emphasis is usually placed on oral health but it is necessary to remember other potential sources of
blood stream infection : some of these result from fad practices in the current young population, such as
body piercings, especially when performed by ignorant practitioners. Intravenous drug use presents a
specially notable problem .
The implications for the prevention of this grave complication of operated and unoperated congenital heart
disease are obvious : the appropriate education of the parents, the adolescent and the continued
emphasis on precautions in the adult by all care takers.
Selected References
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Many factors determine the impact of congenital heart disease on the patients’ life course : first of all there
is a great variety of defects, some differing only slightly from the normal, while others represent the late
results of surgical interventions, some with late and perhaps progressive complications. These will be
affected by the greatly varying socio-economic circumstances and differences in the support received from
their families, friends and the medical establishment as well as by the patient’s educational and
community support.
The experience of painful diagnostic and surgical procedures as well as exclusion from peer activities can
have a lasting effect on many young patients and may extend their concerns into adulthood. Studies of
young adults have indicated a great need for supportive vocational development and every effort to
maximize their life potential in all possible ways. Regrettably, most patients and their families were
unaware of the outstanding support programs mandated in national legislation for persons with
disabilities. Consequently these extensive legislated resources were seldom utilized by young adults with
congenital heart disease.
It was apparent that the quality of life of young adults with congenital heart disease was greatly dependent
on the support received in their earlier years. It is clear then that counselling and social services support
must be provided through the medical teams who should follow up each individual in a comprehensive
manner, including the access to societal benefits.
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Reproductive care
Concern with reproductive care of people with congenital heart disease has three components:
the specific risks of certain contraceptive methods
the risks of pregnancy in women with congenital heart disease
the risk of recurrent congenital heart disease in the offspring of men and women with congenital
heart disease
The high risks of unprotected sexual activity must be shared with patients as with all others, considering
also the added burden of cardiovascular complications which have been experienced with certain
contraceptive methods; there maybe increased risk of thrombotic episodes in the use of hormonal
contraceptives, of bacterial endocarditis with intrauterine devices, and a special risk in patients with certain
diagnoses, such as pulmonary hypertension.
Pregnancy is well tolerated in women with mild defects or in those with corrected defects, but remains
elevated in those with persistent circulatory changes which may result in complications and even death of
the mother and fetus (Siu, 2001). A multicenter study in Canada, developed risk assessment criteria valid
for the population with uniformly available health care in that country. The risks included rhythm
disturbances, stroke, heart failure, hypertension which affected 13% of the 562 women followed (Siu,
2001).
Selected Web Resources
Genetic Counseling for Congenital Heart Defects – American Heart Association
GUCH and Pregnancy – Grown Up Congenital Heart Patients Association (GUCH) – United
Kingdom
Recurrence in Offspring
As soon as the first generation of young patients with operated heart disease began to grow up their most
important question concerned their future parenthood: could they have children and would their children be
free of heart disease? This stimulated their physicians to conduct follow-up evaluations which gave cause
for concern as the rate of congenital heart disease in the second generation was clearly in excess of that
found in the general population (Rose, 1985, Whittemore, 1994). The many individual and even the
systematically collected cases in clinic populations have, however, not yet permitted the generalization of
results to specific focus groups of interest, by types of cardiac malformations or other predictive factors.
The rapidly advancing knowledge in genetics is beginning to clarify some of the clinical observations
regarding the familial occurrence of congenital heart disease. Many more years of research will be needed
before we understand the genetic contributions to embryonic development, and, specifically, to the
formation of the heart. But it is important, now to conduct a careful genetic evaluation of adults with
congenital heart disease, especially those in whom other members of the family have congenital heart
disease or any other birth defects, in order to advise them of the risk of recurrence in their offspring. This
recommendation is now enhanced with the recent release of the U.S. Surgeon General’s Family History
Initiative.
In recent years many genetic studies have identified specific genes associated with complexes of
abnormalities including congenital heart disease. These horizons of knowledge will greatly expand and
emphasize the ever greater need to evaluate the genetic background of adults with congenital heart
disease to assess their risk of having children with birth defects. A careful history and genetic counseling
must be advised for all patients.
The Surgeon General’s Family History Initiative will provide a great impetus to the care and guidance of
families with congenital heart disease and will in time unravel crucial predictive information.
Selected References
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Success in life depends on education. Historically children with birth defects and other chronic diseases
were exempt from going to school to be protected from excess activities and exposure to infections. This
seemingly protective attitude imposed a major personal and societal disadvantage for many young
persons. In recent years attitudes changed dramatically with supportive legislation for improvements in the
life outlook of all children with disabilities.
In the United States legislation provided support for all persons with disabilities to achieve:
Equal opportunity and civil rights
Individually appropriate education
Vocational preparation for successful entry into the work force
See Legislation in Support of Persons with Disabilities
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History records prejudice against minority members of society including persons with handicaps who
were also once considered as second-class citizens. However in recent years the diffusion of knowledge
and understanding diminished this separation from the societal mainstream. In the United States
supportive legislation has provided improved opportunities for persons with disabilities in achieving:
Equal opportunities and civil rights
Education
Vocational preparation for successful entry into the work force
Children with congenital heart disease represent a very small proportion of persons in need, but they can
greatly benefit from the advances achieved by others with disabilities. Legislation has opened up broad
avenues toward normal living and promotes the successful transition from childhood to adulthood.
Knowledge of their special status is essential for patients and parents, as well as for their physicians and
all other caregivers in order to access the opportunities available.
The philosophy of equal opportunities in education and work was made evident in recent as well as earlier
laws.
Americans with Disabilities Act (PL 101-336, 1990) assures equal opportunities and civil rights for
all persons with physical and mental impairments. Removing barriers in man-made structures and
barriers stemming from peoples’ attitudes will make it possible for all persons with disabilities to
access and experience all society has to offer.
Legislation concerned with Education
Brown vs. Board of Education 347 U.S. 483,493, (1954) was a historic decision of the U.S. Supreme
Court directed toward racial minorities, which also set the stage for equal opportunities for others:It
is doubtful that any child may be expected to succeed in life if he is denied the opportunity of an
education. Such an education is a right which must be available to all on equal terms .
Education for all Handicapped Children Act, (PL 94-142, 1975), has been called a BILL of RIGHT for
handicapped children as it mandates an Individual Education Plan (IEP) for each student with a
disability to participate in the educational programs in the least restrictive setting.
Individuals with Disabilities Education Act. (PL 105-17, 1997). EDLAW, , passed with the purpose of
ensuring that the rights of children with disabilities are protected, and to assist the States in
assuring the effectiveness of all efforts to educate children with disabilities.
Legislation concerned with Vocational Habilitation
Vocational rehabilitation began with the Soldiers Rehabilitation Act (1918), and the Civilian
Rehabilitation Act ( 1920), which were replaced by a permanent commitment in the Social Security
Act (1935). It was recognized that self-dependence in the world of work depended on physical
restoration as well as education, training and guidance.
The Ticket to Work and Work Incentives Improvement Act (PL 106-170, 1999) provides specialists in
every State and a wide range of resources to assist youths and young adults. Remarkable
international experiences in study and work could enhance the status and the employability of each
participant.
Selected Web Resources
Americans with Disabilities Act
Individuals with Disabilities Education Act (IDEA)
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The challenges and difficulties imposed by chronic diseases is most apparent regarding the ability to
obtain insurance:
health insurance: to cover the cost of medical care including physician visits, diagnostic and
therapeutic evaluations, hospitalizations, and treatments
life insurance: to protect dependents, an important consideration in building a family
It is in this respect that patients with congenital heart disease, and those with other long-term disorders,
encounter considerable disappointments and difficulties.
Health insurance is often tied to the benefits of employment, and employability is often unfavorably judged
by employers afraid of increased risks of claims. During childhood and adolescence the patients may be
adequately protected by the insurance plans of their parents and they may not expect to have major
worries fall upon them as they become independent.
The Cardiology Societies have shared this concern and have helped to negotiate appropriate
considerations for their patients. Since the early years of cardiac surgery, cardiologists have undertaken
an active role in achieving favorable considerations for patients with mild and those with successfully
operated heart disease. However, patients with severe malformations or post-operation complications
often encounter difficulties. Social Security disability benefits are available for patients with significant heart
disease, but receiving this assistance may prevent the patient from seeking even light employment. Thus,
employment and insurability represent some major hurdles confronting many patients.
Selected Web Resources
Insurance, Legal Issues and Advance Directives – American Heart Association
Consumer Guides for Getting and Keeping Health Insurance (There is a guide for each state.) –
Georgetown University Health Policy Institute
Centers for Medicare and Medicaid Services
Office of Special Education and Rehabilitative Services – U.S. Department of Education
Selected References
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Adults with congenital heart disease constitute an ever-increasing proportion of patients in cardiac clinics.
The life course of each patient represents a joint responsibility of pediatric and adult care givers and both
must provide supportive educational, vocational and social support. Socio-economic and educational
disadvantages which affect the lives of so many young persons impact with greater force on handicapped
children including those with congenital heart disease. Recently a group of Dutch investigators have
begun to quantify the problems of psychosocial development (Van Rijen, 2003).
Many cardiac abnormalities are complex deviations from normal and the explanations offered may not be
easily understood by the patients’ parents or the patients themselves. This may cause real as well as
unfounded anxiety affecting the patients’ self-perception.
In the Baltimore-Washington Infant Study a study of the parents understanding of their infant’s congenital
heart disease revealed favorable results for parents with biologic and health care occupations, but much
misinformation among the others (Kaden, 1985). There is a need for comprehensive health education of
the family to improve also the patients’ understanding. This would encompass caregivers in virtually all
phases of life. Although this would be an extensive challenge it must be viewed in the light of the great
investment already made in medical and surgical costs. Optimal personal development must be valued
as much as the achievement of an improved circulation.
We have much to learn from the patients. We must assemble specific information on their feelings and
problems: cyanosis, the blue color of lips and nail beds due to hypoxia, makes the patient feel different
and depressed; the joy on turning pink after surgery is hard to describe! Other physical changes such as
puffy face, swollen legs, pacemaker, limitation in activity, may similarly affect the patient’s self-esteem.
Physicians may not have the answers to these concerns, but must not avoid discussing them and finding
supportive care. Reassurance must be realistic and truthful. Outstanding support programs mandated in
national legislation may not be known to patients and their families. A study of young adults showed that
vocational rehabilitation programs were seldom used by young adults with congenital heart disease, but
much more often used by patients with other disabilities such as mental retardation and blindness
(Ferencz, 1976).
The quality of life of adults with congenital heart disease is dependent upon the quality of life in their earlier
years. The intensive involvement of medical caretakers has benefited some adolescents, but is certainly
wanting for most across the various socio-economic strata of our society. Thus all those concerned with
the fate of children with congenital heart disease must find ways to protect them and to promote their
participation in every available supportive program. This challenge concerns all educational and vocational
specialists who may have the ability to improve the patient’s course.We are challenged to highlight their
activities as part of a comprehensive medical, surgical and societal goal for all young persons with
congenital heart disease.
Selected References
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Task Forces
United States of America
NHLBI Working group. Journal of the American College of Cardiology. 47, 2006 February.
or the care of adults with congenital heart disease. Journal of the American College of
Cardiology. 37(5):1183-7, 2001 Apr.
Landzberg MJ. Murphy DJ Jr. Davidson WR Jr. et.al. Task force 4: organization of delivery
systems for adults with congenital heart disease. Journal of the American College of
Cardiology. 37(5):1187-93, 2001 Apr.
Skorton DJ. Garson A Jr. Allen HD. Fox JM. Truesdell SC. Webb GD. Williams RG. Task force
5: adults with congenital heart disease: access to care. Journal of the American College of
Cardiology. 37(5):1193-8, 2001 Apr.
Child JS. Freed MD. Mavroudis C. Moodie DS. Tucker AL. Task force 9: training in the care of
adult patients with congenital heart disease. Journal of the American College of Cardiology
.51(3):389-93, 2008 Jan 22.
Webb CL. Jenkins KJ. Karpawich PP. Bolger AF. Donner RM. Allen HD. Barst RJ. Congenital Cardiac
Defects Committee of the American Heart Association Section on Cardiovascular Disease in the
Young. Collaborative care for adults with congenital heart disease. Circulation. 105(19):2318-23,
2002 May 14.
Britain
Report of the British Cardiac Society Working Party. Grown-up congenital heart (GUCH) disease:
current needs and provision of service for adolescents and adults with congenital heart disease
in the UK. Heart (British Cardiac Society). 88 Suppl 1:i1-14, 2002 Sep.
Canada
Therrien J. Dore A. Gersony W. et al.. Canadian Cardiovascular Society. CCS Consensus
Conference 2001 update: recommendations for the management of adults with congenital heart
disease. Part I. Canadian Journal of Cardiology. 17(9):940-59, 2001 Sep.
Therrien J. Gatzoulis M. Graham T. et. al. Canadian Cardiovascular Society Consensus
Conference 2001 update: Recommendations for the Management of Adults with Congenital Heart
Disease–Part II. Canadian Journal of Cardiology. 17(10):1029-50, 2001 Oct.
Therrien J. Warnes C. Daliento L. et. al. Canadian Cardiovascular Society Consensus Conference
2001 update: recommendations for the management of adults with congenital heart disease part
III. Canadian Journal of Cardiology. 17(11):1135-58, 2001 Nov.
Europe
Deanfield J. Thaulow E. Warnes C. et.al. Task Force on the Management of Grown Up Congenital
Heart Disease, European Society of Cardiology. ESC Committee for Practice Guidelines.
Management of grown up congenital heart disease. European Heart Journal. 24(11):1035-84,
2003 Jun.
Medical Issues
Bacterial Endocarditis
For additional literature about bacterial endocarditis from the last 5 year, click here.
Alphonso N. Dhital K. Chambers J. Shabbo F. Gerbode’s defect resulting from infective
endocarditis. European Journal of Cardio-Thoracic Surgery. 23(5):844-6, 2003 May.
Ando M. Sakai A. Nakamura K. Iwata Y. Sanae T. Infective endocarditis affecting both systemic
and pulmonary circulations predisposed by a ventricular septal defect. Japanese Journal of
Thoracic & Cardiovascular Surgery. 48(7):451-4, 2000 Jul.
Bulat DC. Kantoch MJ. How much do parents know about their children’s heart condition and
prophylaxis against endocarditis?. Canadian Journal of Cardiology. 19(5):501-6, 2003 Apr.
Diab KA. Richani R. Al Kutoubi A. Mikati M. Dbaibo GS. Bitar FF. Cerebral mycotic aneurysm in
a child with Down’s syndrome: a unique association. Journal of Child Neurology. 16(11):86870, 2001 Nov.
Dodo H. Child JS. Infective endocarditis in congenital heart disease. Cardiology Clinics.
14(3):383-92, 1996 Aug.
Gowda RM. Ansari AW. Khan IA. Complete endocardial cushion defect (complete
atrioventricular canal) manifested in adult life by Streptococcus mitis endocarditis of the
common atrioventricular valve. International Journal of Cardiology. 89(1):109-10, 2003 May.
He QC. Wang YQ. Zhong BT. Chen ZL. Guo JG. Ye WW. Right ventricular and septal
anomalies complicated by subacute bacterial endocarditis. Texas Heart Institute Journal.
27(4):401-4, 2000.
Knirsch W. Haas NA. Uhlemann F. Dietz K. Lange PE. Clinical course and complications of
infective endocarditis in patients growing up with congenital heart disease. International
Journal of Cardiology. 101(2):285-91, 2005 May 25.
Knirsch W. Hassberg D. Beyer A. Teufel T. Pees C. Uhlemann F. Lange PE. Knowledge,
compliance and practice of antibiotic endocarditis prophylaxis of patients with congenital heart
disease. Pediatric Cardiology. 24(4):344-9, 2003 Jul-Aug.
Kohli V. Infective endocarditis. Indian Journal of Pediatrics. 69(4):333-9, 2002 Apr.
Li W. Somerville J. Infective endocarditis in the grown-up congenital heart (GUCH) population.
European Heart Journal. 19(1):166-73, 1998 Jan.
Morris CD. Reller MD. Menashe VD. Thirty-year incidence of infective endocarditis after surgery
for congenital heart defect. JAMA. 279(8):599-603, 1998 Feb 25.
Niwa K. Nakazawa M. Miyatake K. Tateno S. Yoshinaga M. Japanese Circulation Society (JCS)
Joint Working Groups for Guidelines for Management of Infective Endocarditis. Japanese
Society of Pediatric Cardiology and Cardiac Surgery Joint Working Groups for Guidelines for
Prophylaxix, Diagnosis and Management of Infective Endocarditis in Patients with Congenital
Heart Disease. Survey of prophylaxis and management of infective endocarditis in patients
with congenital heart disease: Japanese nationwide survey. Circulation Journal. 67(7):58591, 2003 Jul.
Ochsenfahrt C. Friedl R. Hannekum A. Schumacher BA. Endocarditis after nipple piercing in a
patient with a bicuspid aortic valve. Annals of Thoracic Surgery. 71(4):1365-6, 2001 Apr.
Spyridopoulos I. Helber U. Mewis C. Voelker W. Steinhilber B. Schulze HJ. Huppert P.
Hoffmeister HM. Tricuspid valve endocarditis due to a jet lesion detected by echocardiography
in a 27-year old man with congenital ventricular septal defect. Journal of Cardiovascular
Surgery. 37(5):517-20, 1996 Oct.
Selected References on Medical Issues
For additional literature about medical issues from the last 5 years, click here.
Alderman LM. At risk: adolescents and adults with congenital heart disease. DCCN –
Dimensions of Critical Care Nursing. 19(1):2-12; quiz 13-4, 2000 Jan-Feb.
Alvarez N. Prieur T. Connelly M. The ten most commonly asked questions about management
of congenital heart disease in adults. Cardiology in Review. 10(2):77-81, 2002 Mar-Apr.
Artis S, Ramirez, MJ. Ferencz, C. The social fate of the cardiac child. Cardiac Rehabilitation.
4(4): 67-70, 1974 Winter.
Canobbio MM. Issues in the care of adults with congenital heart disease. Nursing Clinics of
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Associations
Adult Congenital Heart Association
The purpose of this organization is to educate the public, adults with CHD, and the medical
community about adult congenital heart issues through the development of forums, newsletters,
support groups and other methods of public information.
Canadian Adult Congenital Heart (CACH) Network
CanadaCACHNET.ORG is home to the Canadian Adult Congenital Heart Network and the Toronto
Congenital Cardiac Centre For Adults at the University of Toronto. Their aim is to provide
comprehensive care and information to adult patients with congenital heart disease and their care
providers.
Congenital Heart Information Network (CHIN)
C.H.I.N. is an international organization that provides reliable information, support services and
resources to families of children with congenital heart defects and acquired heart disease, adults
with congenital heart defects, and the professionals who work with them.
International Society for Adult Congenital Heart Disease
The International Society for Adult Congenital Cardiac Disease seeks to promote, maintain and
pursue excellence in the care of adolescents and adults with congenital cardiac disease.The
Society is dedicated to the advancement of knowledge and training in medical disciplines pertinent
to congenital heart disease in adults.Membership is open to health professionals interested in
furthering the objectives of the Society, and who are involved in the care of adults or adolescent
patients with congenital heart disease.
The Somerville Foundation – United Kingdom
The aims of the Foundation are 1) to provide all Grown UP Congenital Heart (GUCH) patients with
accurate, timely information and advice, to allow them to grasp opportunities, take informed
decisions and make lifestyle choices 2) To combat isolation and poverty 3) To fight discrimination
through campaigns, education and promoting GUCHs rights and 4) To enable GUCHs to share and
learn from experiences and support each other.
Clinics/Centers
Find an ACHD Clinic (Compiled by the Adult Congenital Heart Association.)

Copyright © 2014 Health Sciences & Human Services Library (HSHSL) All rights reserved.
601 W. Lombard St. - University of Maryland - Baltimore MD 21201
Reference: 410-706-7996 | Circulation: 410-706-7928

1/1

The Challenge

Introduction

Overview

Epidemiology

Risk Factors

Growing Up

Adults with CHD

The Challenge

Resources

Search for:
Search

Congenital heart disease represents a cycle of lifetime concerns as infants grow to adulthood, develop
careers and plan to become parents. This web site attempts to illustrate the wide horizons of public health
perspectives and call attention to ways in which the care and outlook might be improved for individual
patients, their families and communities. The material is not new, but it is assembled with a central focus
on prevention of all natural and acquired risks to good health and longevity.
The future of pediatric cardiology should lie not only in new cardiologic procedures on more and more
patients, but also in doing everything that needs to be done so that each patient can achieve the fullest
benefit of all knowledge and support.
“No child should incur any disab ility that human ingenuity can prevent nor
suffer from one that intelligent care can remove or cancel.”
The 1940 White House Conference on Children
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