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Goals of This Talk 
·Review current recommendations for 

genetic counseling, screening and 
testing 

·Clinically Oriented  

·Focus on Obstetrical Generalist 

·%ÍÐÈÁÓÉÚÅ Ȱ×ÈÁÔ ÔÈÅ /" ÎÅÅÄÓ ÔÏ 
ËÎÏ×ȱ ÒÅÇÁÒÄÉÎÇ Ȱ'ÅÎÅÔÉÃ )ÓÓÕÅÓȱ 



Fetal Anomalies on Your Radar 
·Fetal AneuploidyéTrisomies 21 and 18 

·Open Neural Tube Defects (ONTD) 

·Cystic Fibrosis 

·Hemoglobinopathies 

·Disorders common to patients of  Eastern 
European, Ashkenazi Jewish ancestry 

·Fragile X Syndrome 

·Spinal Muscular Atrophy (SMA) 

·Relevant Inherited Diseases dectected by History 

·Fetal Disease/Anomalies detected by Ultrasound 



 
Is My Baby Healthy? 



Inherited Fetal Disease 
·Aneuploidy  (Trisomy; Monosomy; Tri[tetra] ploidy; Sex   
         Chromosome Aneuploidy) 
·Genetic Syndromes  
·Fetal Structural Anomalies  
·Metabolic Diseases  
·Structural  Chromosomal Anomalies  
        Translocations  (Reciprocal; Robertsonian; Insertional) 
        Deletions  (Macrodeletions; Microdeletions) 
        Inversions  (Paracentric; Pericentric) 
        Duplications 
        Ring Chromosomes 



How Do We Evaluate Fetal Health? 
·Obtain Medical and Family Histories 

·Pedigree Analysis 

·Screen or Test those fetuses deemed at high risk 

·Population-Based Screening 

          Serum Biochemical Screening 

          Ultrasound 

          Parental Carrier-Testing for genetic disease 

          Mean Corpuscular Volume (MCV)  [Thalassemia] 

 



We Can Only Detect So Much 
·There are minimum standards for evaluating fetal 

health to which the Obstetrician is held 



Obstetrics and the Law 
·Legal precedent has determined that the medical 

community bears responsibility for wrongful birth if  
a child is born with a disorder that appropriate 
screening could have identified prenatally 

 

 
·Roe AM, Shur N. From new screens to discovered genes: the 

successful past and promising present of  single gene disorders. 
Am J Med Genet C Semin Med Genet 2007; 145:77-86. 
·Norton M. Genetic Screening and Counseling. Curr Opin Obstet 

Gynecol 2008; 20:157-163. 

 



Obstetrics and the Law 
·An obstetrician is obligated to obtain thorough patient, 

family, and ethnic histories and to engage in discussions 
or evaluations for disorders for which prospective 
parents are at heightened risk 

 
·If  the provider fails to do so and an infant manifests 

such a disorder, the obstetrician risks allegations that 
care was rendered without informed consent 
 

 
·See e.g., Lininger v Eisenbaum, 764 P.2d 1202, 1214 (Colo. 1988) (Mullarkey J., 

dissenting); Smith v Cote, 513 A.2d 341 (N.H. 1986) 
·Klein RD, Mahoney MJ. Medical Legal Issues In Prenatal Diagnosis. Clin 

Perinatol 34 (2007) 287-297 

 



Obstetrics and the Law 
Obstetricians are obligated: 

·To counsel and offer screening for relatively 

common genetic diseases, such as CF 

·To warn patients about and offer evaluation for 

well known ethnically, racially and age-related 

risks 

·To discuss Patient-specific risks, based on 

personal, family and pregnancy histories 

 



Obstetrics and the Law 
Obstetricians are expected to:  

 

·Properly handle and process specimens 

 

·Properly use screening & diagnostic tests and 
accurately interpret and convey their results 

 

·Detect lab errors and/or lab performance 

 



Obstetrics and the Law 
·The duty to provide prenatal testing and 

counseling has spawned complex ôwrongful 

birthõ and ôwrongful lifeõ lawsuits  

·ôImpaired child who would have been terminated 

but for the negligence of the Providerõ 

·Wrongful Birth Plaintiff: Parent(s) 

·Wrongful Life Plaintiff:   Child 

 



Obstetrics & The Law 
·It is not essential that obstetricians provide all or 

even the majority of  the required genetic 

counseling 

 

·Obstetricians can refer patients to genetics 

professionals, such as medical geneticists or 

genetic counselors 

 



Genetic Counseling 
Formal Genetic Counseling is provided by: 

 

·Genetic Counselors-Masterõs Level Training, 
Certified by the American Board of  Genetic 
Counseling 

 

·Geneticists-Physicians trained in residency 
programs accredited by the American College of  
Medical Genetics, and Board Certified by the 
American Board of  Medical Genetics 



Genetic Testing 
GENETIC TESTING 

BEGINS 

WITH 

GENETIC COUNSELING 

 

 

HOW ELSE WOULD YOU KNOW WHOM 
TO TEST? 

 



Genetic Counseling 
·THE PROCESS OF COMMUNICATING 

INFORMATION ABOUT GENETIC RISKS 

 

·It focuses on susceptibility to disease in those 
individuals who are: 

 

1- suspected of  having a heritable disease 

2- at risk because of  family history, age or ethnicity 

3- population-based screening  



Genetic Counseling Referrals 
·Known/suspected hereditary disease in patient 

or family member 

·Maternal age of  > 35 years in pregnancy 

·Teratogen exposure during pregnancy 

·Ethnic background associated with increased 
prevalence of  heritable disorder 

·Family History of  birth defects, chromosomal 
abnormality, or mental retardation  

 



Genetic Counseling Referrals 
·Recurrent Pregnancy Loss 

 

·At least one significant abnormality noted during an 

antenatal ultrasound 

 

·Abnormal results on first or second trimester 

screening (ie. Down Syndrome; Cystic Fibrosis; 

Neural Tube Defects; Trisomy 18; Canavan Disease) 

 



Genetic Counseling Information 
·Likelihood of  developing disease 

 

·Impact of  disease 

 

·Possibility of  modification of  either the impact or 
likelihood of  disease 

 

·Anticipated future developments in diagnosis or 
treatment 
 



Likelihood of Developing Disease 
Assess fetal risk by: 

 

·Ethnic/Racial PredispositionFamily History 

 

·Family History 

 

·Population Screening Test 



Impact of Disease-Patient & Family 
Natural history of  condition  

Does the disorder: 

·Shorten longevity 

·Require chronic hospitalization 

·Require costly treatments 

·Affect mental or physical development, including 
the ability to engage in normal, independent daily 
activities 

·Impair reproductive performance; infertility 

·Have been inherited by other family members 
 



Possibility of Impacting Disease 
Prevention, Intervention, & Treatment of  

disease 

·Donor Sperm/Egg 

·Preimplantation Genetic Diagnosis (PGD) 

·Adoption 

·Prenatal Diagnosis (CVS, AMNIO, US) 

·Avoidance of  teratogens and dietary 
interventions 
 



Anticipated Future Developments 
·Diagnosis and treatment of  genetic disorder 

 

·Early surveillance of  phenotypic manifestations 

on the horizon 

 

·New treatments coming: drug, enzyme-

replacement, gene therapy 
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Genetic Screening in Reproductive Health Care.  Michael Mennuti, MD. 

Clinical Obstetrics and Gynecology; vol 51; No.1; March 2008. PP 3-23 



SCREENING TEST 
·Strategy used in a population to detect disease in 

individuals without signs or symptoms of disease 

 

·In pregnant patients, a screening test is a strategy 
to determine which pregnancies have a higher risk 
of carrying a fetus with disease 



Diagnostic Test 
·Medical test to detect the presence of disease 

 



Test Performance Metrics 
·Sensitivity-probability that a patient with disease will have 

a positive test result 

 

·Specificity-probability that a patient without disease will 
have a negative test result 

 

·Negative Predictive Value-Probability that a patient with a 
negative test result will not have the disease 

 

·Positive Predictive Value-Probability that a patient with a 
positive test result will have the disease 



Test Performance 
·In general, the more sensitive a test is for disease, 

the higher its false-positive rate, lowering its 
specificity 

 

·A test with higher specificity will usually sacrifice 
sensitivity by increasing its false ɀnegative rate 

 

·Screening Tests: Highly Sensitive 

·Diagnostic Tests: Highly Specific 



Test Performance Mnemonics 
·SNOUT- a highly Sensitive Test with Negative Result 

rules Out  Disease 

 

·SPIN- a highly Specific Test with Positive Result rules 
In  Disease 



Medical Testing 
Screening Test  Diagnostic Test  
·PPV is associated with the 

prevalence of the disease in the 
population screened 

    {less accurate} 

 

·Less expensive 

·Results: Relative Risk 

·Lower Morbidity Risk  

·Less invasive 

·Less Precise (reproducible) 

·Usually  highly Sensitive 

 

·Highly Accurate 

    {high specificity}  

 

 

·Expensive 

·Results: Negative/Positive 

·Higher Morbidity Risk  

·Invasive 

·Usually highly Specific 

 

 



Screening Tests 
·Universal-offer to all patients 

 

·Selective- offer to patients at higher 
risk for disease 
 

 



Universal Screening Tests 
·-ÁÔÅÒÎÁÌ 3ÅÒÕÍ 3ÃÒÅÅÎÉÎÇȾ53ȣ4ÒÉÓÏÍÉÅÓ άΫ ÁÎÄ Ϋβ 

·Maternal Serum Alpha Fetoprotein (MSAFP) 

·Cystic Fibrosis Carrier Analysis 

·Mean Corpuscular Volume (MCV) 

·&ÒÁÇÉÌÅ 8 3ÙÎÄÒÏÍÅ Ȭ#'' 4ÁÎÄÅÍ 2ÅÐÅÁÔȭ !ÎÁÌÙÓÉÓ 

·Spinal Muscular Atrophy (SMA) Carrier Status 

·4ÁÒÇÅÔÅÄ 5ÌÔÒÁÓÏÕÎÄȣÅÖÁÌÕÁÔÉÏÎ ÏÆ ÆÅÔÁÌ ÁÎÁÔÏÍÙ 



Targeted Screening Tests 
·Disorders common to patients of  Eastern European, 

Ashkenazi Jewish ancestry 

·MCV/Hemoglobin Electrophoresis/DNA Analysis-

Hemoglobinopathies common to patients of  

Mediterranean, African and Southeast Asian Descent 

·History-Indicated Screening Tests 

·Ultrasound-Indicated Screening/Diagnostic Tests 



What is a Pedigree? 
·A PEDIGREE IS A CHART OF THE 

GENETIC HISTORY OF A FAMILY OVER 

SEVERAL GENERATIONS 

 

·AT LEAST THREE GENERATIONS 

SHOULD BE EVALUATED 

 












