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A R T I C L E  

Contribution of Mendelian 
Disorders to Common Chronic Disease: 
Opportunities for Recognition, Intervention, and Prevention 
MAREN T. SCHEUNER,* PAULA W. YOON, AND MUIN J. KHOURY 

Recognizing Mendelian disorders should improve health care for persons with strong familial risks for common 
chronic diseases. The Online Mendelian Inheritance in Man (OMIM) database was reviewed to identify 
Mendelian disorders featuring 17 common chronic diseases, including 9 cardiovascular conditions, diabetes, and 
7 common cancers. Mendelian disorders were selected if any one of the 17 diseases was reported in more than 
two families manifesting in adulthood. Patterns of chronic diseases and modes of inheritance associated with 
these Mendelian disorders are described. The GeneTests/Reviews database and other websites were reviewed to 
determine availability of genetic testing and management and prevention recommendations for the selected 
disorders. Of 2,592 (OMIM) entries reviewed, 188 Mendelian disorders were selected. Most (67.7%) are 
autosomal dominant disorders. Almost half (45.8%) feature combinations of the chronic diseases under study. At 
least one gene is known for 68.8% of the selected disorders, and clinical genetic testing is available for 55% of 
disorders. Guidelines for management and prevention are available for 33.9% of these, ranging from recom­
mendations for supportive care to guidelines for managing affected persons and screening relatives. Significant 
clinical heterogeneity exists for Mendelian disorders that might present as strong family histories of common chronic 
diseases. Recognition of the different combinations of diseases within a pedigree, including mode of inheritance and 
heritable disease risk factors, facilitates diagnosis of these Mendelian disorders. Genetic testing is available for most 
disorders, which can further clarify the genetic risk, and for some, recommendations for management and 
prevention are available. However, evidence-based guidelines are needed. Published 2004 Wiley-Liss, Inc.{ 
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INTRODUCTION onmental, cultural, and behavioral factors. onset; the occurrence of associated dis-

Familial risk can be stratified into dif- eases; and, in some circumstances, the 

Family history is an important risk factor ferent risk categor ies (e.g., average, sex of affected relatives [Scheuner et al., 

for many common chronic diseases of moderate, high) by considering the 1997]. A person with the highest familial 

adulthood. Family histor y represents number of affected relatives and their risk for a common chronic disease might 

complex interactions of genetic, envir- degree of relationship; the ages at disease have a Mendelian disorder associated 
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with a spectrum of conditions typically 

occur ring at earlier ages of onset. 

A person with the highest 

familial risk for a common 

chronic disease might have a 

Mendelian disorder associated 

with a spectrum of conditions 

typically occur ring at earlier 

ages of onset. 

These Mendelian disorders can be 

recognized by identifying specific pat­

terns of disease in a pedigree, such as 

colon and endometr ial cancer from 

hereditary nonpolyposis colon cancer 

(HNPCC), and single-gene disorders 

that affect important risk factors for these 

diseases, such as familial hypercholester­

olemia associated with premature cardi­

ovascular disease. For persons suspected 

of having Mendelian disorders, genetic 

evaluation should be considered, includ­

ing pedigree analysis, risk assessment, 

genetic counseling and education, dis­

cussion of available genetic testing, and 

recommendations for risk-appropriate 

screening and prevention [Scheuner and 

Gordon, 2002]. 

The purpose of this study is to 

review the known Mendelian disorders 

associated with common chronic dis­

eases of adulthood that could be iden­

tified with family history screening. 

Patterns of chronic diseases and modes 

of inher itance associated with these 

Mendelian disorders are described, 

as are availability of genetic testing 

and guidelines for management and 

prevention. 

METHODS 

The Online Mendelian Inher itance in 

Man (OMIM) database was queried for 

17 common chronic diseases of adult­

hood (Table I). The diseases in this study 

were considered because they represent a 

substantial public health burden [Amer­

ican Heart Association, 2002; Amer ican 

TABLE I. Common Chronic 

Diseases of Adulthood Queried 

in the Online Mendelian 

Inher itance in Man Database 

Coronary artery disease 

Myocardial infarction 

Strokea 

Sudden death 

Arrhythmia 

Aneurysm 

Arteriovenous malfor mation 

Cardiomyopathy 

Thrombosis 

Diabetes 

Breast cancer 

Ovarian cancer 

Uterine cancer 

Prostate cancer 

Colon cancer 

Kidney cancer 

Thyroid cancer 

aIncludes thromboembolic stroke and 

subarachnoid and cerebral hemorrhage. 

Cancer Society, 2003]; family histor y is 

an important risk factor [King et al., 

2002]; and, for many, early detection and 

preventive interventions are available 

[Expert Panel on Detection, Evaluation, 

and Treatment of High Blood Choles­

terol in Adults, 2001; Diabetes Preven­

tion Program Research Group, 2002; 

Smith et al., 2002; Straus et al., 2002; 

Walsh and Terdiman, 2003]. The OMIM 

database is a catalog of human genes 

and genetic disorders created by Victor 

McKusick and now available on the 

World Wide Web by the National 

Center for Biotechnology Infor mation 

(http://www.ncbi.nlm.nih.gov/Omim). 

As of April 23, 2003, 14,365 entr ies 

existed, including 10,658 for established 

gene loci, 1,291 phenotype descr iptions, 

and 2,416 other entries. 

OMIM entries were selected if 

they 1) described clinical disorders or 

phenotypes with known or suspected 

modes of inheritance, 2) featured at least 

one of the 17 common chronic diseases 

presenting in adulthood, and 3) were 

reported in more than two families. 

Although hereditar y kidney cancer 

caused by translocation between chro­

mosomes 3 and 8 (MIM 603046) has 

been described only in two families, it 

was included because additional evi­

dence suggests that a tumor suppressor 

gene involving the translocation break­

point is responsible for the phenotype 

[Gemmill et al., 1998, 2002]. Because 

genetic heterogeneity character izes 

many Mendelian disorders, the different 

types of a disorder were characterized as 

distinct disorders if the phenotype or 

mode of inher itance varied depending 

upon the gene involved (e.g., autosomal 

dominant (AD) dilated cardiomyopa­

thies, X-linked (XL) dilated cardiomyo­

pathy, and autosomal recessive (AR) 

dilated cardiomyopathy). Conversely, if 

different types of a disorder had similar 

phenotypes and mode of inherit then 

the different types were represented by 

only one disorder (e.g., cerebral caver­

nous hemangiomas 1, 2, and 3). 

Although the disorders of HNPCC 

(MIM 114500) and Lynch cancer family 

syndrome (MIM 114400) are cataloged 

separately in OMIM, for this study 

they were considered one disorder. 

Knowledge of a gene or genes associated 

with each selected disorder or pheno­

type also was documented, because this 

could influence the availability of 

genetic testing. OMIM entries descr ib­

ing susceptibility loci only were not 

selected. 

The availability of genetic testing, 

including DNA-based tests (e.g., direct 

DNA analyses, fluorescence in situ hy­

bridization, and linkage) and bioche­

mical testing (e.g., analytes and enzyme 

assays) for each selected disorder, was 

deter mined by querying the GeneTests 

database (http://www.genetests.org). 

GeneTests is an online publication for 

physicians and other health care provi­

ders that includes descriptions of inher­

ited disorders and genetic testing used 

for diagnosis, management, and genetic 

counseling of patients and families. 

GeneTests data are acquired passively, 

i.e., submitted by laboratories and clinics 

that want to be included. The entr ies 

are written by expert clinicians and 

molecular pathologists/geneticists, peer­
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reviewed by two or more experts, and 

frequently updated. 

The availability of management 

guidelines for the selected Mendelian 

disorders in this study was determined by 

searching GeneReviews in the Gene-

Tests database and policy statements of 

the American College of Medical Genetics, 

American Society of Human Genetics, 

and National Society of Genetic Coun­

selors, and review of evidence-based 

clinical practice guidelines by search­

ing the term genetics in the electronic 

databases of the National Guidelines 

Clear inghouse and the Agency for 

Healthcare Research and Quality, which 

includes the U.S. Preventive Services 

Task Force. The quality of the evidence 

for interventions identified for the 

selected Mendelian disorders was not 

assessed. 

RESULTS 

In searching the OMIM database for the 

17 chronic diseases in this study, 2,592 

entries were reviewed. Of these, 188 met 

the selection criter ia. (For a complete 

listing of selected Mendelian disorders, 

their OMIM entr ies, mode of inheri­

tance, number with known genes, 

availability of testing, and recommenda­

tions for management and prevention, 

see Appendix 1.) The majority of these 

disorders feature cardiovascular condi­

tions and diabetes (n ¼ 156), and 35 
feature one or more of the cancer s under 

caused by ATM gene mutations, which 

has AR inher itance. However, the latter 

was selected because women who are 

heterozygous for ATM mutations have 

an increased risk for breast cancer. AD, 

AR, and XL modes of inher itance were 

described for 58.3%, 28.8%, and 5.8% of 

the cardiovascular diseases and diabetes 

disorders, respectively. Multifactor ial 

(MF) inher itance has been proposed as 

the mode of inheritance for the abdom­

inal obesity-metabolic syndrome (MIM 

605552). For several others, AD and/or 

MF inher itance is descr ibed (abdominal 

aortic aneur ysm, MIM 100070; athero­

sclerosis susceptibility (i.e., atherogenic 

lipoprotein phenotype), MIM 108725; 

familial combined hyperlipidemia, 

MIM 144250; and Schmidt syndrome, 

MIM 269200). Atypical modes of 

inher itance were descr ibed for the 

remaining disorders , including four dis­

orders having mitochondrial inher itance 

(although Kearns-Sayre syndrome, 

MIM 530000, is usually a sporadic 

condition), imprinting (transient neo­

natal diabetes, MIM 601410), and AR 

inher itance with a mutation in a second 

locus (Bardet-Biedl syndrome, MIM 

209901). 

Of the selected Mendelian disor­

ders, 45.8% featured more than one 

of the common chronic diseases 

under study (30.9% featured two dis­

eases, 13.3% featured three diseases, and 

1.6% featured four diseases). Examples of 

Of the selected Mendelian 

disorders, 45.8% featured more 

than one of the common chronic 

diseases under study (30.9% 

featured two diseases, 13.3% 

featured three diseases, and 

1.6% featured four diseases). 

recurring combinations of common 

chronic diseases are reviewed in 

Table II. The cardiovascular diseases 

and diabetes disorders had more combi­

nations of common chronic diseases 

than did the cancer syndromes. Of the 

35 Mendelian cancer syndromes, 71.4% 

TABLE II. Recur ring Combinations of Common Chronic Diseases of 

Adulthood Among the Selected Mendelian Disorders* 

Number of 

Combinations of diseases Mendelian disorders 
study. Three disorders feature cancer 

and cardiovascular conditions: the 

von Hippel-Lindau syndrome (MIM 

193300) features kidney cancer, cere­

bellar hemangiomas, and stroke; ge­

neralized juvenile polyposis with 

pulmonary arteriovenous malformation 

(AVM) (MIM 175050) features colon 

cancer and AVM; and tuberous sclerosis 

(MIM 191100) features kidney cancer 

and arrhythmia. 

Most (67.7%) of the 188 selected 

Mendelian disorders are associated with 

AD pattern of inher itance. Nearly all of 

the hereditary cancer syndromes have 

AD inheritance, except for XL heredi­

tary prostate cancer (MIM 300147) and 

ataxia telangiectasia (MIM 208900) 

Coronary artery disease and stroke 9 

Coronary artery disease and diabetes 3 

Diabetes and cardiomyopathy 6 

Stroke and thrombosis 8 

Stroke and aneurysm/arteriovenous malfor mation 13 

Sudden death and arrhythmia 25 

Sudden death and cardiomyopathy 9 

Sudden death and aneur ysm/arteriovenous malfor mation 6 

Arrhythmia and cardiomyopathy 16 

Breast and ovarian cancer 4 

Breast and endometr ial cancer 2 

Breast and colon cancer 3 

Colon and ovarian cancer 4 

Colon and thyroid cancer 3 

Thyroid and kidney cancer 2 

*The Online Mendelian Inher itance in Man database was searched in 12/02. 
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featured only one cancer type, 11.4% 

featured two, 8.6% featured three, and 

8.6% featured four. Among the 156 

cardiovascular diseases and diabetes 

syndromes, 52.5% featured only one 

chronic disease, 34% featured two, and 

13.5% featured three. The identified 

combinations of diseases featured by 

the selected Mendelian disorders prob­

ably is underestimated because many 

disorders probably feature other com­

mon diseases that are not mentioned in 

the OMIM reviews. For example, 

coronary artery disease (CAD) is a major 

complication of diabetes; however, 

only three syndromic forms of diabetes 

specifically mention CAD and/or myo­

cardial infarction (MI) in the OMIM 

database. 

Mendelian disorders also were iden­

tified that are associated with risk factors 

that predispose to several of these com­

mon chronic diseases. Examples includ­

ed monogenic lipid disorders associated 

with increased risk for CAD and stroke; 

inher ited forms of thrombophilia asso­

ciated with CAD, MI, and stroke; dis­

orders of iron overload associated with 

diabetes and cardiomyopathy; and dis­

orders featuring obesity predisposing to 

diabetes. 

For 68.8% of the selected Mende­

lian disorders, a gene or genes are known. 

At least one gene is known for 24 of the 

35 hereditary cancer syndromes, and for 

107 of the 156 cardiovascular disease and 

diabetes disorders. In several instances, 

more than one gene has been identified 

for any given disorder. Additionally, for 

many of the selected disorders linkage 

has been established, but the genes are 

not yet known. 

According to the GeneTests data­

base, genetic testing is available for 

most of the selected Mendelian dis­

orders (Table III). For the 35 Mendelian 

cancer syndromes, clinical DNA-

For the 35 Mendelian cancer 

syndromes, clinical DNA­

based testing is available for 

21 and research testing is 

available for 21. 

TABLE III. Availability of Genetic Testing for Selected Mendelian Syndromes That Feature Common Chronic 

Diseases of Adulthood 

No. of selected Clinical DNA-based Clinical biochemical 

Mendelian No. of syndromes testing testing Research testing 

Chronic disease syndromes a with known gene(s)a (no. of syndromes)b (no. of syndromes)b (no. of syndromes)b 

Coronary artery disease/ 27 20 9 15 11 

Myocardial Infarction 

Stroke 35 26 16 13 20 

Thrombosis 17 14 6 11 5 

Sudden death 36 25 15 2 20 

Arrhythmia 35 27 17 0 22 

Aneurysm/ 22 11 6 2 14 

Arterio-venous 

malfor mation 

Cardiomyopathy 42 30 19 7 22 

Diabetes 37 29 11 9d 20 

Breast cancer 8 7 7 n/a 6 

Ovarian cancer 7 6 6 n/a 5 

Endometr ial cancer 3 3 3 n/a 3 

Prostate cancer 5 2 2 n/a 5 

Colon cancer 11 8 8 n/a 8 

Thyroid cancer 13 7 8c n/a 8 

Kidney cancer 7 7 7c n/a 3 

aThe Online Mendelian Inher itance in Man database was searched in December, 2002. 
bThe GeneTests database was reviewed in April, 2003. 

Translocation in renal cell carcinoma on chromosome 8 due to t(3;8)(p14.2;q24.1) features kidney and thyroid cancer. This syndrome was 

not identified in the GeneTests database; however, chromosome analysis can reveal genetic predisposition. 
dTesting for biochemical abnor malities other than hyperglycemia (e.g., studies of insulin resistance, iron studies). 

n/a, not available. 

c
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based testing is available for 21 and 

research testing is available for 21. For 

four of the cancer syndromes, research 

testing is the only available testing 

option, including three hereditar y 

prostate cancer syndromes (MIM 

601518, 603688, and 300147) and papil­

lary thyroid cancer (MIM 188550). 

Among the 156 disorders that feature 

cardiovascular diseases and diabetes, 

clinical testing is available for 82. 

Biochemical testing is available for 36 

of these disorders, and for most (24), 

this testing (e.g., measurement of 

lipids, lipoproteins, homocysteine, or 

thrombophilia) is routinely available, 

which could infer the diagnosis in some 

cases. Clinical DNA-based testing is 

available for 62 of the cardiovascular 

diseases and diabetes disorders, and 

research testing is available for 77; for 

23 of these disorders, research testing is 

the only available testing. For the 

cardiovascular disorders of CAD/MI, 

stroke, and thrombosis, biochemical 

testing is more often available than 

DNA-based testing. Conversely, clinical 

DNA-based testing is available more 

often for the disorders featur ing cardio­

myopathy, arrhythmia, and sudden 

death. For about half (18) of the 

37 diabetes disorders, clinical biochem­

ical or DNA-based testing is available. 

Hyperglycemia could be considered a 

marker of genetic risk for all 

of the diabetes disorders; however, bio­

chemical testing is more specific. It 

includes assessment of biochemical 

manifestations that could be used to 

infer a specific Mendelian condition, 

such as iron overload associated with 

hemochromatosis or severe insulin resis­

tance associated with insulin receptor 

defects. Clinical testing is available for 

almost all of the 17 thrombosis disorders. 

Except for the thrombosis disorders, 

opportunity exists to participate in 

research testing for most of the selected 

cardiovascular, diabetes, and cancer 

disorders. 

Several policy statements from 

national professional organizations exist 

regarding genetic testing for cancer 

susceptibility [American Society of 

Human Genetics, 1994; ASCO Sub­

committee on Genetic Testing for 

Cancer Susceptibility, 1996; Amer ican 

College of Obstetricians and Gynecol­

ogists, 1997; American College of 

Medical Genetics, 1999; Amer ican Col­

lege of Medical Genetics/Amer ican 

Society of Human Genetics, 2000; 

American Gastroenterological Associa­

tion, 2001; ACOG Technology Assess­

ment, 2002], and statements exist 

regarding factor V Leiden testing [Grody 

et al., 2001], testing for hyperhomocys­

teinemia [American Society of Human 

Genetics/American College of Medical 

Genetics, 1998], and genetic evaluation 

and testing for Fabry disease [Bennett 

et al., 2002]. 

Guidelines for management and 

prevention were identified in the 

Gene/Reviews database for 63 (33.5%) 

of the 188 selected Mendelian dis­

orders, including 16 of the 35 cancer 

syndromes and 49 of the 156 cardio­

vascular and diabetes disorders. 

Guidelines for management 

and prevention were 

identified in the Gene 

Tests/Reviews database for 

63 (33.5%) of the 188 

selected Mendelian 

disorders, including 

16 of the 35 cancer syndromes 

and 49 of the 156 

cardiovascular and diabetes 

disorders. 

For several disorders, no specific treat­

ment or surveillance is recommended, 

only evaluation of involved systems with 

suggestions for supportive care (e.g., 

Niemann-Pick disease, type C, Frie­

dreich ataxia, MELAS, and nemaline 

myopathy). For several disorders, 

knowledge of the diagnosis could be 

useful to prevent morbidity from unne­

cessar y or potentially dangerous medica­

tions or procedures (e.g., angiography 

and the use of anticoagulants with 

CADASIL (cerebral arteriopathy, AD, 

with subcortical infarcts and leukoence­

phalopathy) or pseudoxanthoma elasti­

cum, placement of arterial catheters in 

Ehlers-Danlos syndrome, type IV, and 

radiotherapy in nevoid basal cell carci­

noma syndrome). Specific guidelines for 

initial evaluation, management, and 

follow-up for affected persons and 

surveillance for at-r isk relatives were 

provided for syndromes such as Marfan 

syndrome, thoracic aortic aneuysm and 

aortic dissection cerebral cavernous 

malformation, hereditary hemorrhagic 

telangiectasia, AD polycystic kidney 

disease, the long QT syndromes, her­

editary hemochromatosis, factor V Lei­

den, tuberous sclerosis, Cowden 

syndrome, Peutz-Jeghers syndrome, 

von Hippel-Lindau syndrome, multiple 

endocrine neoplasia, type 2, familial 

adenomatous polyposis, HNPCC 

[Smith et al., 2002], and Li-Fraumeni 

syndrome. For a few syndromes, proven 

effective treatments are available, includ­

ing use of penicillamine or zinc for 

Wilson disease, enzyme replacement 

with alpha-Gal A for Fabry disease, 

phlebotomy for hemochromatosis, and 

cystine depletion therapy with cystea­

mine bitartrate for nephropathic cysti­

nosis. However, for most, evidence is 

not yet available that proves the efficacy 

of these managemen t and prevention 

strategies for reducing morbidity and 

mortality. (All references are from the 

GeneReviews at GeneTests http:// 

www.genetests.org) 

DISCUSSION 

Recognition of Mendelian disorders 

that feature common chronic diseases 

requires an appreciation of the hetero­

geneity and pleiotropy of these diso­

rders. In considering only 17 common 

chronic diseases of adulthood, 188 

Mendelian disorders were identified in 

the OMIM database meeting the study 

criter ia. Thus, significant clinical het­

erogeneity exists among the possible 

genetic diagnoses that might present as 

strong family histor ies of common 

chronic diseases of adulthood. Recogni­
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tion of the different combinations of 

diseases within a pedigree, including 

heritable risk factors for disease and 

mode of inheritance, facilitates develop­

ment of an appropriate differential diag­

nosis among high-r isk families. Genetic 

Recognition of the different 

combinations of diseases 

within a pedigree, including 

heritable risk factors for disease, 

facilitates development of 

and mode of inheritance an 

appropriate differential 

diagnosis among high-risk 

families. 

testing often is available that can some­

times clarify genetic risk within a 

pedigree, and once the risk is defined 

by pedigree analysis or genetic testing, 

risk-appropriate strategies for manage­

ment and prevention can be offered for 

many of the selected Mendelian dis­

orders. Management options can range 

from supportive care to avoidance of 

aggravating factors to specific treatments 

that can prevent the associated common 

chronic conditions presenting in adult­

hood. However, for most Mendelian 

disorders, evidence proving the efficacy 

of such interventions is lacking, and 

outcomes research is needed. 

Individually, the Mendelian disor­

ders identified in this study are rare, and 

for most, the public health burden is 

largely unknown, which limits develop­

ment of public health policy. Prevalence 

estimates are not available for many of 

the selected Mendelian disorders, and 

for most of the common chronic diseases 

associated with these disorders, popula-

tion-based penetrance estimates and the 

influences of gene-gene and gene-envir-

onment interactions are not known. 

Without these data, the proportion of 

common chronic diseases in the popula­

tion that result from Mendelian disorders 

(i.e., the attr ibutable fraction) is un­

known, but probably is smaller than 

other risk factors [Yoon et al., 2002]. 

However, the absolute disease risks 

associated with Mendelian disorders are 

typically much greater than the risks as­

sociated with environmental exposures, 

behaviors, or positive family history, 

which can have profound clinical impli­

cations. To better appreciate the public 

health burden and the clinical mani­

festations of common chronic diseases 

associated with Mendelian disorders, 

population-based studies are needed that 

assess disease incidence, environmental 

exposures, behaviors, and genetic risk 

through collection and interpretation 

of comprehensive family histor y and 

genetic testing. This could be accom­

plished by including genetic investiga­

tions, such as evaluation of family history 

and DNA markers, in ongoing popula-

tion-based studies such as the National 

Health and Nutrition Examination Survey. 

Moreover, population-based studies 

can collectively assess the burden of 

Mendelian disorders that feature specific 

common chronic diseases, which might 

be more appropriate when consider ing 

public health needs for genetic services. 

For most (68.8%) of the selected 

Mendelian disorders in this study, one 

or more genes are known and this often 

translates to the availability of genetic 

testing, including DNA-based tests and 

biochemical testing, which can further 

refine disease risk within a pedigree. 

Clinical testing is available for 55% 

of the selected Mendelian disorders in 

this study; however, this estimate may 

be conser vative because the GeneTests 

database may not be comprehensive. 

Clinical testing is available 

for 55% of the selected 

Mendelian disorders in this 

study; however, this estimate 

may be conservative because 

the GeneTests database 

may not be comprehensive. 

Clinical testing is likely to become 

increasingly available as more genes 

are identified and the cost of analysis 

decreases, which will present a challenge 

to practitioners because the evidence 

regarding validity and utility of genetic 

testing is minimal. Opportunities to 

participate in genetic testing under re­

search protocols were identified for 

52% of the selected Mendelian dis­

orders. Individuals may not directly 

benefit from participation in such 

research, but identifying these opportu­

nities for families can increase better 

understanding of the etiology and nat­

ural history of these disorders, as well 

as the validity and utility of genetic 

testing. An informed consent process for 

clinical and research testing is essential 

and requires appropriate genetic coun­

seling and education [ASCO Subcom­

mittee on Genetic Testing for Cancer 

Susceptibility, 1996; American Society 

of Human Genetics, 1996; McKinnon 

et al., 1997], an important component 

of the genetic evaluation for common 

chronic diseases [Scheuner and Gordon, 

2002]. 

Because common chronic diseases 

have a preclinical phase or subclinical 

phenotypes, the opportunity for early 

detection and disease prevention exists. 

Guidelines for management and pre­

vention were identified for 33.9% of 

the selected Mendelian disorders in this 

study. This probably underestimates the 

actual percentage because the Gene-

Tests/Reviews database and websites 

that were reviewed might not be com­

prehensive. For example, hypertrophic 

cardiomyopathy has not been reviewed, 

but a comprehensive review has been 

published regarding management and 

molecular genetics [Fananapazir, 1999]. 

In other cases, the GeneReview might 

not include infor mation regarding asso­

ciated common chronic diseases, although 

evidence in the literature might exist. 

For example, management recommen­

dations for the cardiovascular compli­

cations of neurofibromatosis type 1 have 

been published [Friedman et al., 2002]. 

For a few Mendelian disorders, specific 

treatments are known that can prevent 

the associated chronic conditions of 

adulthood. For many disorders, specific 



56 AMERICAN JOURNAL OF MEDICAL GENETICS (SEMIN. MED. GENET.) ARTICLE 

guidelines for diagnostic evaluations, 

follow-up surveillance, and preventive 

strateg ies for affected and at-risk 

persons are available. However, 

recommendations for screening and 

prevention based on evidence derived 

from clinical studies exist for a 

minority of the selected Mendelian 

disorders, including hereditar y breast 

cancer [Rebbeck et al., 1999; 

Brekelmans et al., 2001; King 

et al., 2001; Meijers-Heijboer et al., 

2001], ovarian cancer [Kauff et al., 2002; 

Rebbeck et al., 2002], and colon cancer 

[Järvinen et al., 2000]. 

Most of the guidelines for mana­

gement and prevention of Mendelian 

disorders are based on clinical obser­

vation and expert opinion, and out­

comes research is needed that assesses 

the clinical utility of these guidelines. 

Most of the guidelines 

for management and 

prevention of Mendelian 

disorders are based on 

clinical observation and 

expert opinion, and 

outcomes research is 

needed that assesses the 

clinical utility of these 

guidelines. 

In the absence of guidelines for Mende­

lian disorders, clinicians can suggest 

management and prevention strateg ies 

that have been proven effective for the 

general population. Such guidelines 

exist for CAD [Expert Panel on Detec­

tion, Evaluation, and Treatment of High 

Blood Cholesterol in Adults, 2001], 

stroke [Straus et al., 2002], diabetes 

[Diabetes Prevention Program Research 

Group, 2002], and cancer [Smith et al., 

2002; Walsh and Terdiman, 2003]. 

However, clinicians must proceed with 

caution because interventions that are 

effective for the general population 

might not be effective for individuals at 

risk because of a Mendelian disorder. For 

example, evidence exists that women 

with hereditar y risk for breast and 

ovarian cancer due to BRCA1 gene 

mutations might, unlike other women, 

not benefit from use of oral contra­

ceptives in reducing their ovarian cancer 

risk [Modan et al., 2001] or from Tamo­

xifen in reducing their breast cancer risk 

[King et al., 2001]. 

Designing prospective clinical trials 

investigating the clinical utility of inter­

ventions for Mendelian disorders is diff­

icult because of their rar ity. Therefore, 

clinical trials investigating early detec­

tion and prevention strateg ies for chro­

nic diseases must consider the influence 

of genetic susceptibilities on health out­

comes. Additional investigative ap­

proaches that can provide insight about 

Mendelian disorders include cost-effec-

tiveness analyses and evaluation of risk­

specific interventions based on familial 

risk stratification. The latter type of 

study is a component of an initiative at 

the Centers for Disease Control and 

Prevention that will evaluate the use of 

family history for assessing disease risk 

and influencing early detection and 

prevention strategies. More infor mation 

about this initiative is available at the 

CDC website (http://www.cdc.gov/ 

genomics/activities/f amhx.htm). Until 

results from these investigations are 

available, clinicians must infor m their 

patients who have Mendelian disorders 

about the limitations of knowledge 

about interpretation of genetic tests 

and strategies for management and 

prevention. 

Family history collection with 

pedigree analysis is crucial for identi­

fying persons at risk for chronic 

adult onset diseases resulting from 

Mendelian disorders. Unfortunately, 

review of the literature suggests 

physicians perform poorly with respect 

to collection and interpretation of 

family history for risk stratification and 

recommendation of risk-specific 

interventions [Hayflick et al., 1998; 

Acheson et al., 2000; Koscica et al., 

2001; Sweet et al., 2002; Frezzo et al., 

2003]. These studies demonstrate the 

need to develop self-administered in-

Family history collection 

with pedigree analysis 

iscrucial for identifying 

persons at risk for 

chronic adult onset diseases 

resulting from 

Mendelian disorders. 

struments for family history collection 

with accompanying algorithms for 

risk inter pretation and guidelines for 

clinical interventions and referral to 

geneticists and other specialists. Several 

national organizations have endorsed 

the development of such tools, includ­

ing the National Coalition for Health 

Professionals Education in Genetics, 

the American Medical Association, the 

Health Resources and Services Admin­

istration, and the Centers for Disease 

Control and Prevention. 

SUMMARY 

We have described a process using 

existing databases that should aid in 

the assessment and management of 

persons with strong family histor ies 

for many common chronic diseases. 

This will have increasing significance 

as more and more professional socie­

ties and national organizations develop 

policies, guidelines, and cur ricula that 

incorporate genetic information and 

technology. We also have identified 

gaps in knowledge regarding the 

public health burden and clinical 

manifestations of common chronic dis­

eases due to Mendelian disorders. 

Population-based studies are needed 

to assess the prevalence, penetrance, 

and attributable fraction of Mendelian 

disorders. Clinical studies are also 

needed to assess the validity and utility 

of genetic testing and the utility of 

interventions specific to Mendelian 

disorders for development of evi-

dence-based guidelines. 
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