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Goals of This Talk

- Review current recommendations for
genetic counseling, screening and
testing

- Clinically Oriented
. Focus on Obstetrical Generalist
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Fetal Anomalies on Your Rada

-Fetal AneuploidyeTri s
- 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 Histc
- Fetal Disease/Anomalies detected by Ultrasour



Genetic Considerations

Is My Baby Healthy?



Inherited Fetal Disease

- Aneuploidy (Trisomy; Monosomy; Tri[tetra] ploidy; Sex
ChromosomeAneuploidy)

- Genetic Syndromes

- Fetal Structural Anomalies

- Metabolic Diseases

- Structural Chromosomal Anomalies

Translocations (Reciprocal;Robertsonian; Insertional)
Deletions (Macrodeletions; Microdeletions)

Inversions (Paracentric, Pericentric)
Duplications

Ring Chromosomes
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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]
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~ We Can Only Detect So Muckr

- There are minimum standards for evaluating fetal
health to which the Obstetrician is held
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Obstetrics and the Law

- Legal precedent has determined that the medical
community bears responsibility for wrongful birth i
a child is born with a disorder that appropriate
screening could have identified prenatally

- Roe AM.,ShurN. From new screens to discovered genes; the
successfulgast and promising present of single gene disorde
Am J Med Genet GeminrMed Genet 2007; 145:86.

- Norton M. Genetic Screening and Counséling.Opin Obstet
GynecolR008; 20:15¥63.
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Obstetrics and the Law

- An obstetrician Is obligated to obtain thorough patient

family, and ethnic histories and to engage in discussi
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,ininger\_/ Eisenbaum764 P.2d 1202, 1214 (Colo. 1948)léarkeyd.,
dissenfing); Smith v Cote, 513 A.2d 341 (N.H. 1986)

- Klein RD, Mahoney MJ. Medical Legal Issues In Prenatal Didginosis.
PerinatoB4 (2007) 28297



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 fot

well known ethnically, racially andratpged
risks

- To discuss Patiespecific risks, based on
personal, family and pregnancy histories
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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
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Obstetrics and the Law

- The duty to provide prenatal testing and
counseli ng has spawne
birthodo and owrongf ul

-0l mpaired child who w
but for the negligenc

- Wrongful Birth Plaintiff; Parent(s)
- Wrongful Life Plaintiff: Child
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Obstetrics & The Law

- It Is not essential that obstetricians provide all
even the majority of the required genetic
counseling

- Obstetricians can refer patients to genetics
professionals, such as medical geneticists or
genetic counselors
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Genetic Counseling

Formal Genetic Counseling Is provided by:

. Genetic CounseleMa st er 0s Leve
Certified by the American Board of Genetic
Counseling

- Geneticistdhysicians trained in residency
programs accredited by the American College
Medical Genetics, and Board Certified by the
American Board of Medical Genetics
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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- populatiorbased screening
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Genetic Counseling Referrals

- Known/suspected hereditary disease in patien
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
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Genetic Counseling Referrals

- Recurrent Pregnancy Loss

- At least one significant abnormality noted during «
antenatal ultrasound

- Abnormal results on first or second trimester
screeningd Down Syndrome; Cystic Fibrosis;
Neural Tube Defect$risomyl8;Canavaiisease)
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Genetic Counseling Informatior

- 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
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Likelihood of Developing Disease
Assess fetal risk by:

- Ethnic/Racial PredispositionFamily History
- Family History

- Population Screening Test
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Impact of Diseas®atient & 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
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Possibility of Impacting Diseas

Prevention, Intervention, & Treatment of
disease

- Donor Sperm/Egg

- Preimplantatioenetic Diagnosis (PGD)

- Adoption

- Prenatal Diagnosis (CVS, AMNIO, US)

- Avoidance oteratogenand dietary
Interventions
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Anticipated Future Developments
- Dlagnosis and treatment of genetic disorder

- Early surveillance of phenotypic manifestation
on the horizon

- New treatments coming: drug, enzyme
replacement, gene therapy



GENETIC SCREENING/TERATOLOGY COUNSELING
INCLUDES PATIENT, BABY'S FATHER, OR ANYONE IN EITHER FAMILY WITH:

. PATIENT'S AGE 25 YEARS OR OLDER AS OF ESTIMATED DATE CF
DELIVERY

YES

KO

13. HUNTINGTON'S CHOREA

YES

NO

. THALASSEMIA (ITALIAN, GREEK, MEDITERRANEAN, OR
ASIAN BACKGROUND): MCV LESS THAN 80

14, MENTAL RETARDATICN/AUTEEM

IF YES, WAS PERSCN TESTED FOR FRAGILE X7

. NEURAL TUBE DEFECT
MENINGOMYELOCELE, SPINA BIFIDA, OR ANENCEPHALY)

15, OTHER INKERTED GENETIC OR CHROMOSOMAL DISORDER

. CONGENITAL HEART DEFECT

16. MATERNAL METABOLIC DISOROER (EG, TYPE 1 DIABETES, PKU)

. DOWN SYNDROME

6 TAY-SACHS (ASHKENAZI JEWISH, CAJUN, FRENCH CANADIAN)

17. PATIENT OR BAEY'S FATHER HAD A CHILD WITH BIRTH DEFECTS
NOT LISTED ABOVE

18. RECURRENT PREGNANCY LOSS, OR A STILLBIRTH

. CANAVAN DISEASE (ASHKENAZI JEWISH)

. FAMILIAL OYSAUTONCMIA (ASHKENAZI JEMSH)

9 SICKLE CELL DISEASE OR TRAIT (AFRICAN)

19, MEDICATIONS INCLUDING SUPPLEMENTS, VITAMINS, HERBS OR
O1C DRUGSHILLUICITIRECREATIONAL CRUGS/ALCOHOL SINCE
LAST MENSTRUAL PERIOD

0. HEMOPHILIA OR OTHER BLOQD DISORDERS

IF YES, AGENT(S) AND STRENGTHIDOSAGE

. MUSCULAR DYSTROPHY

. CYSTIC FIRROSIS

ACOG ANTEPARTUM RECORD (FORM B) Version 6 Copyright 2007

20. ANY OTHER

COMMENTSICOUNSELl A\cOG 409 12t Street, SW, PO BOX 96920, Wash, D.C. 20090-6920




Initial prenatal patient and famil enetic histor

Congenital abnormalities

Neural tube defects

Heart defects

Cleft lip or palate

Other

Chromosomal abnormalities

Down syndrome

Mental retardation or autism (possible fragile X)
Other

Maternal age >34 or advanced paternal age
Inherited diseases

Hemoglobinopathy (eqg, thalassemia, sickle cell)
Muscular dystrophy

Cystic fibrosis

Huntington's chorea

Hemophilia

Metabolic disorders (eqg, phenylketonuria, diabetes)
Kidney disease

Other

Ethnicity

Eastern European (Ashkenazi) Jews (Tay-Sachs, Canavan, cystic fibrosis, familial dysautonomia)
French Canadians (Tay-Sachs risk)

Cajun (Tay-Sachs risk)

Mediterranean (eq, Italy, Greece, Spain) (hemoglobinopathy risk)
Asians (hemoglobinopathy risk)

African (hemoglobinopathy risk)

Hispanic (hemoglobinopathy risk)

Other

Consanguinity

Recurrent pregnancy loss, stillbirth




TABLE I. Genetic Screening Questionnaire

1. Patient name date of birth (M/D/Y)

2. Partner’s name date of birth (M/D/Y) .

3. Do you, your partner, any of your children or other relatives have any of the following disorders
(circle only | choice — yes or no — for each question):

Down syndrome or other chromosome abnormality? Yes No
Birth defects, or known genctic discascs Yes No
(for example, heant defects cleft lip/cleft palate, spina bifida, ctc.)?

Hemophiba or any other bleaeding or blooad clotting disorder? Yes No
Cystic hibrosis? Yes No
Muscular dystrophy? Yes No
Hemoglobm dsorder (For examplke sickke ocll discase, or thalassemia)? Yes No

Mental retardation or autism? Yes No

4. Have you or your partner had carrier testing for any of the following genetic diseases (circle who had
testing irrespective of the result)

Tay-Sachs discasc You Your partner
Canavan discasc You Your partner
Famibal auntonomic dystrophy You Your partner
Sickle ccll discasc You Your partner
Thalasscmia You Your partner
Cystic fbrosis You Your partner

S. Have you or your partmer had any stillbirths or miscarriages?
If yes, describe how many and at what point in pregnancy the loss ooccumed

6. The ethnicity of the ancestors of your mother and father (check all that apply)
____ Ashkenazi Jewish (Eastern Euwropean Jewish)
____Northern European ( England, Ircland, Wales, Germany, Scandinavia, ctc.)
____Southern European (Italy, Greeoe, Spain, ctc.)
____Asian
____Alrncan

____ Other =

7. The ethnicity of the ancestors of your partner’s mother and father (check all that apply)
____ Ashkenazi Jewish (Eastern Euwropean Jewish)
____Northern European ( England, Ircland, Wales, Germany, Scandinavia, ctc.)
____ Southern European (Italy, Grecoe, Spain, ctc.)

::: Genetic Screening in Reproductive Health Care. Michael Mennuti, MD.
——"% Clinical Obstetrics and Gynecology; vol 51; No.1; March 2008. PP 3-23
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SCREENINKEST

- 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
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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 ValueProbability 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
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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 falseznegative rate

- Screening Tests: Highly Sensitive
- Diagnostic Tests: Highly Specific
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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 . Highly Accurate
prevalence of the disease in the : e -
population screened {high specificity}

{less accurate}

Less expensive

_ _ - Expensive
Results: Relative Risk

- Results: Negative/Positive

Lower Morbidity Risk _ i _
| ess invasive - Higher Morbidity Risk
Less Precise (reproducible) - Invasive

- Usually highly Sensitive - Usually highly Specific
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Screening Tests
- Universal-offer to all patients

- Selective offer to patients at higher
risk for disease
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Universal Screening Tests
.- AOAOT Al 3A00I 3AOAATEICT:
- Maternal Serum Alpha Fetoprotein (MSAFP)

- Cystic Fibrosis Carrier Analysis

.- Mean Corpuscular Volume (MCV)

. &OACEIT A 8 3UT AOT T A O#'' 42
- Spinal Muscular Atrophy (SMA) Carrier Status

- 4AOCAOAA 51 OOAOQI OT ABAOAI O/
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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

- HistoryIndicated Screening Tests
- Ultrasounélndicated 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






~ Examples of connected symbols:
. .

= Fraternal twins

ldentical twins




- Examples of connected symbols:
E‘

*MarriedCouple @ B

= Siblings o B










