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Every parent hopes to have a healthy child.

The good news is most babies are born healthy. 

However, sometimes a genetic disease or birth defect may

occur. If your pregnancy is at increased risk for certain 

conditions, your obstetrician may suggest that you meet

with a genetic counselor to learn more about available 

testing options. For women or couples who are planning 

a family, a genetic counselor may also provide valuable 

information on their individual genetic risk. This brochure

reviews the genetic counseling process and presents some

basic information on the most common screening and 

testing options available during pregnancy.
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Genetic counseling is a process that will help

you gather information and use that knowl-

edge to make informed decisions that are in

the best interest of you and your family. You

will not be told what to do.

A typical appointment starts with a review of

your family history, ethnicity, personal health,

and pregnancy history by one of GiVF’s

Genetic counselors. Analysis of this informa-

tion allows the counselor to determine which,

if any, tests would provide useful information

for your reproductive and family planning. the

appropriateness of prenatal diagnosis, genetic

screening and other tests will vary, depending

on your individual health and family history. 

the benefits, limitations, safety and accuracy of

all the current testing options will be discussed

with you. Deciding to pursue or decline a test

are both equally valid choices. if desired, testing

can usually be done on the same day as 

your consultation, or a separate appointment

can be made.

if an appropriate genetic test is not currently

available, the counselor may be able to provide

risk estimates based on the specific observed

patterns in your family. Genetic testing is a

growing field, with new tests being offered each

year. You may also be able to enroll in research

based studies. 

COMMON REASONS FOR 
GENETIC COUNSELING INCLUDE:
� You, your partner, or someone in your

immediate family has a genetic disorder,

birth defect, or mental retardation. 

� You will be 35 years of age or more at 

the time of pregnancy delivery. 

� You or your partner had a previous 

pregnancy with a birth defect or genetic

condition. 

� You have an abnormal screening result in

the current pregnancy. 

� You have an abnormal cVs or 

amniocentesis result. 

� Your ultrasound revealed a birth defect or

marker associated with a genetic condition. 

� You have a medical condition such as

epilepsy or insulin-dependent diabetes that

requires you to take medications during

your pregnancy. 

� You want to know more about screening

for genetic diseases common in your 

ethnic background. 

� You have experienced three or more 

miscarriages with no known explanation. 

� You are seeking information about available

screening and diagnostic testing or are

undecided about the best option for you.

Genetic counselinG 

Decisions about family planning, genetic testing and prenatal diagnosis
are personal and complex. 
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Depending on the complexity of your situation and the number of questions
you have, genetic counseling sessions vary from 30 to 60 minutes in length. 
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46,XY

46,XX

A normal human cell should contain exactly 46 chromosomes. they are matched into 23 pairs.

Pairs one through 22 are numbered by size and are the same in males and females. the 23rd pair

is referred to as the sex chromosome pair. typically, females have 2 X chromosomes, while males

have an X and a Y. the shorthand way to refer to a normal set of chromosomes is 46,XX for

females and 46,XY for males.

WhAt Are chromosomes?

Humans grow and develop based on the instructions contained in 
our genetic material. 

3

At conception, an egg from the woman containing 23 chromosomes combines with a sperm from

the man containing 23 chromosomes. the two sets of genetic information combine so that the

growing embryo has 23 pairs of chromosomes, or 46 total, and is a mixture of information from

both the egg and the sperm.
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DnA is a sequence of letters that spell out the

genetic code. the DnA is organized into

words and sentences called genes. humans

have approximately 20,000 genes and each one

influences a part of development. most genes

come in pairs. one copy is inherited from our

mother and one from our father. A change in

the spelling of a DnA sequence or the gene is

called a mutation. every person’s DnA con-

tains mutations which are usually harmless.

however, some mutations are responsible for

causing disease. A detailed assessement of your

family history can determine if a pregnancy is

at increased risk for a specific condition.

some diseases are caused by a mutation in one

copy of a gene. We refer to these conditions 

as dominant genetic diseases. Dominant 

diseases can be passed directly from one 

parent to a child. examples of dominant 

genetic diseases include Achondroplasia and

huntington disease. For some dominant 

genetic diseases, there may be specific DnA

tests available. 

other diseases are caused when a mutation

occurs in both copies of a gene. these diseases

are referred to as recessive genetic diseases.
examples of recessive genetic diseases include

sickle cell Anemia and cystic Fibrosis. in a

recessive disorder, a carrier has one normal

copy and one abnormal copy (mutation) of the

disease-causing gene. carriers are usually

healthy since the presence of one normal copy

of the gene is enough to prevent the disease.

it is estimated that each individual is a carrier

of four to eight recessive genetic diseases.

Fortunately, most recessive diseases are rare

and occur at a rate of 1 in 50,000 to 1 in

100,000 births. in most cases, it is not possible

to anticipate if a rare recessive disease may

occur, as there is usually no family history 

suggestive of the condition and carrier screen-

ing is frequently not available. carrier screen-

ing is available for some common recessive 

diseases known to occur with an increased 

frequency in certain ethnic groups or in the

general population. 

A smaller number of diseases are related to

gene mutations on the X or Y chromosome

and therefore affect males and females 

differently. these diseases are referred to as

sex-linked genetic diseases. some common

examples include hemophilia and Fragile X

syndrome. Depending on your family history,

testing for a sex-linked genetic disease may 

be available.

WhAt Are Genes?

Chromosomes contain smaller units of genetic material called DNA.

4
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ETHNIC GROUP DISEASE CARRIER FREQUENCY
Ashkenazi canavan Disease 1 in 40 (2.5%)
Jewish tay sachs Disease 1 in 30 (3%)

cystic Fibrosis 1 in 25-29 (4%)
Familial Dysautonomia 1 in 30 (3%)

African American/ sickle cell Anemia 1 in 6-12 (8-16%)
West Africa other hemoglobinopathy 1 in 30-75 (up to 3%)

european cystic Fibrosis 1 in 25-29 (4%)
caucasians

mediterranean/ Beta thalassemia 1 in 20-30 (3-5%)
south Asian

se Asian (loas, Alpha thalasssemia 1 in 20 (5%)
Vietnam, thailand) Beta thalassemia 1 in 30 (3%)

All ethnicities spinal muscular Atrophy 1 in 40 (2.5%)
Fragile X syndrome 1 in 250 women

When both parents are carriers of the same recessive disease, there is a 1 in 4 (25%) chance 

that the pregnancy will have the disease, a 1 in 2 (50%) chance that the pregnancy will be a 

carrier, like the parents, and a 1 in 4 (25%) chance that the pregnancy will not be a carrier or 

have disease. 

risks BAseD on ethnicitY

Some recessive genetic conditions are known to occur with an increased
frequency in certain ethnic groups.
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most carriers do not develop any symptoms and have no family members with the disease.

Frequently, carriers are identified only by a specific genetic test. Following is a table listing some

of the more common diseases and carrier frequencies in different ethnic groups. Beyond this

table, carrier screening for additional genetic diseases is available.

CARRIER FATHER

Normal Carrier Carrier Affected

POSSIBLE CHILDREN

CARRIER MOTHER
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Family history may also affect childhood devel-

opment or determine who will be susceptible

to certain adult onset conditions. if you are

concerned about your genetic family history, a

Genetic counselor can help you determine

what your specific risks may be. As previously

discussed, testing may be available for 

dominant, recessive or sex-linked genetic 

diseases. some of the most common concerns

are due to structural chromosome rearrange-

ments or multifactorial traits.

STRUCTURAL CHROMOSOME
ABNORMALITIES
random changes in the number of chromo-

somes can occur in any pregnancy (see age

related risks).  A second type of chromosome

abnormality is a change in the structure or

organization of the chromosomes. these

changes include deletions (a small missing

piece), inversions (a piece flipped upside

down), insertions (an added piece) or translo-

cations (exchange of pieces involving two or

more chromosomes). structural changes are

not associated with maternal age. they can be

the cause of multiple unexplained miscarriages,

birth defects, or apparent infertility.

MULTIFACTORIAL TRAITS
the most common birth defects and diseases

are those that occur due to the complex 

interactions and combinations of maternal,

environmental, and genetic influences. these

conditions are usually called multifactorial

traits, referring to the many different factors

that come together to cause the problem.

common multifactorial birth defects include

congenital heart defects and cleft lip. open

spina bifida, one type of open neural tube

defect, is a multifactorial trait that occurs in

approximately 1 or 2 in 1000 births. taking the

vitamin folic acid (folate) helps reduce the

chance of having a baby with open spina bifida.

common examples of multifactorial diseases

include autism spectrum disorders, bipolar 

disorder, and diabetes.

in most cases predictive genetic testing is not

available for multifactorial traits. however, a

Genetic counselor can perform a detailed

review of your family history to assess your

personal risk factors. You will be asked 

questions about your medical history and the

history of your siblings, parents, aunts and

uncles, and cousins. Depending on your 

specific concerns, information may be needed

on more distant family members as well. Your

partner’s personal, medical and family history

will also be reviewed. Any genetic patterns 

will be discussed with you. You may receive 

information about recurrence risks and early

warning signs, or you may be offered ways to

gather more information.

risks BAseD on FAmilY historY

A family history of known genetic diseases, birth defects and/or genetic
conditions can influence the health of a pregnancy.

6
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MATERNAL AGE CHANCE FOR 
ABNORMALITY

Age 20 1 in 525

Age 25 1 in 475

Age 30 1 in 380

Age 35 1 in 180

Age 38 1 in 105

Age 40 1 in 65

Age 42 1 in 40

Age 45 1 in 20
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Approximate chances of having a liveborn child with 
a chromosome abnormality at different maternal ages

47,XX,+21

We can not predict which particular egg or

sperm may have missing or extra chromo-

somes. there appears to be no association

with most family histories, ethnicity, diet or

lifestyle.

When a fertilized egg does not contain 

exactly 46 chromosomes, the resulting preg-

nancy will have a chromosome abnormality. 

A common example is Down syndrome. 

in Down syndrome there is an extra copy 

of chromosome #21, creating a total of 47 

chromosomes. For this reason, it is also known

as trisomy 21. the chromosomes of a person

who has Down syndrome are shown on the

right.

risks BAseD on AGe

As a woman gets older, the chance that she may have an abnormal 
pregnancy involving an extra or missing chromosome increases.

7
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A DIAGNOSTIC TEST provides definite informa-

tion for specific conditions. While no test can

give a complete guarantee, diagnostic testing is 

the most accurate technology available for

detecting chromosome or genetic problems

during a pregnancy. commonly available 

diagnostic procedures include cVs (chorionic 

villus sampling), amniocentesis, and certain

types of high-resolution fetal ultrasonography.

most diagnostic tests are invasive and carry a

small risk of complications. 

common reasons for cVs or Amniocentesis

� maternal age of 35 years or more at

expected time of delivery

� Abnormal blood test or ultrasound 

� Previous pregnancy or family history of 

certain chromosomal or genetic disorders 

A SCREENING TEST provides a personalized

risk assessment for certain medical conditions.

certain blood tests and ultrasounds are 

commonly available genetic screening tests in

pregnancy. screening tests are not invasive and

carry no risk to the pregnancy. A ‘normal’

result reduces your risk of having a baby with

certain problems but can not guarantee a

healthy pregnancy. if you have an ‘abnormal’

result from a screening test, diagnostic testing

for definite information is recommended.

the decision about whether to opt for a

screening or diagnostic test is personal. there

is no right or wrong choice. As you discuss

your options with a Genetic counselor you

should consider how much information you

wish to gain during your pregnancy and how

you feel about the chance for complications

that accompany some of the testing options.

During your appointment, your Genetic

counselor will outline the benefits and 

limitations of each test and review your 

personal situation so that you are comfortable

with your final decision.

choosinG A test: DiAGnostic Vs. screeninG

It is important to understand your testing options during pregnancy. 
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Although there is no test that covers all genetic diseases or birth defects,
diagnostic and screening procedures are available to evaluate your 
pregnancy. the next few pages provide some background information on
common diagnostic and screening procedures.
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CHORIONIC VILLUS SAMPLING 
11 TO 14 WEEKS
chorionic villus sampling (cVs) is a specialized

test that can be helpful to couples who desire

to have highly accurate test results as early as

possible in the pregnancy. it involves removing

a small amount of tissue called the chorionic

villi, which is located on the outside of the fetal

gestational sac and will later become the 

placenta. this tissue shares its genetic makeup

with the fetus, not the mother. the chorion has

many villi, or small finger-like projections, on its

outer surface, and a few of these may easily be

removed without disturbing the pregnancy. 

the chorionic villi cells may be used for 

chromosome analysis or other genetic testing.

the chorionic villi cannot be used to test for

open neural tube defects.

cVs is available at GiVF from 11 to 14 weeks

of pregnancy. the cVs may be performed

transabdominally by guiding a thin needle

through the abdominal wall to the chorionic

villi, then withdrawing a small amount of 

this tissue (see diagram part A). moderate

cramping is frequently felt during the 

procedure. Abdominal cVs is usually rapid, 

taking less than 20 seconds to complete.

occasionally, particularly if the thickest 

location of the villi is in the lower portion of

the uterus, the cVs is performed transcervi-

cally by using a thin flexible plastic catheter

(hollow tube) which is guided through the 

cervical opening, somewhat like having a Pap

smear done. this catheter is then used to

remove a small amount of the villi (see diagram

part B). this procedure can  occasionally cause

a pinching or cramping sensation. cervical cVs

can take up to 10 minutes to complete.

Both cVs procedures are done entirely 

under ultrasound guidance. After either cVs 

procedure, some women may experience mild

cramping for up to a few hours or rarely 

experience light spotting that usually goes away

within a day or two.

Because the procedure involves going inside

the uterus, there is a small chance of bleeding

or infection. Any of these complications may

cause a miscarriage. At GiVF, we have observed

this risk to be approximately 1 in 200 (0.5%).

GiVF is one of the most experienced centers

in the world at performing this first trimester

diagnostic test, having provided over 35,000

women with this early option.

DiAGnostic oPtions

CVS provides diagnostic results in the first trimester of pregnancy.

9

CVS

The diagram shows the 
transabdominal (part A) and 
transcervical (part B) methods
used for Chorionic Villi
Sampling (CVS) 
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most women do not report the amniocentesis

procedure to be painful. it usually takes less

than one minute to perform, and is commonly

described as feeling like pressure rather than

pain. some women experience mild cramping

for up to a few hours afterwards. 

Because the needle must pass through the

amniotic sac, there is a chance of the fluid 

leaking or the sac rupturing. As with all invasive

procedures, there is also a chance that an 

infection may occur. Any of these complications

may cause a miscarriage. the risk for 

miscarriage from an amniocentesis when 

performed at GiVF is approximately 1 in 400

(or 0.25%). the board-certified clinicians at

GiVF have provided amniocentesis testing for

over 45,000 women.

AMNIOCENTESIS 
16 TO 23 WEEKS
During an amniocentesis a small amount 

(less than 2 tablespoons) of amniotic fluid that

surrounds the fetus is removed. the amniotic

fluid contains cells that have been shed by the

fetus during normal development. these cells

may then be used for chromosome tests

and/or specific genetic tests. the fluid is used

to screen for open neural tube defects (such as

open spina bifida).

Amniocentesis is available at GiVF from 16 to

23 weeks of pregnancy. the amniocentesis 

procedure involves guiding a thin needle

through the woman’s abdomen and into the

amniotic sac (see diagram below). ultrasound

is used to determine the location of the fetus

and the best place to withdraw the fluid.  the

entire procedure is done under ultrasound

guidance.

DiAGnostic oPtions

Amniocentesis provides diagnostic results in the second trimester 
of pregnancy.

10

Amniocentesis

The diagram shows
the method used for
Amniocentesis. 
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meDicAl cAre BeFore AnD AFter Your test

Most women do not experience medical complications after CVS 
or amniocentesis.
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BEFORE CVS OR AMNIOCENTESIS 
Prior to a cVs or amniocentesis please 

continue with your normal pregnancy diet and

prescribed medications (including prenatal

vitamins). if you are on blood thinning medica-

tions such as lovenox or Fragmin, please 

contact a GiVF Genetic counselor at least 2

days prior to your appointment for directions.

We recommend you stay well hydrated. For

cVs, a moderately full bladder is necessary. 

You will have time to be slowly drinking water

while you meet with a Genetic counselor

prior to your procedure. For amniocentesis, a

full bladder is not necessary.

AFTER CVS OR AMNIOCENTESIS
most women do not experience significant

medical complications after chorionic villus

sampling (cVs) or amniocentesis. 

Following your procedure, we recommend

resting at home for the remainder of that day.

strict bed rest is usually not required; 

however, we recommend that you avoid 

physical activities, including exercise, heavy 

lifting (anything over 10 pounds including 

children) and sustained standing, for the first 

48 hours following either procedure. You may

walk short distances, drive or travel by car or

plane, and continue your normal pregnancy

diet. minimizing stair use is recommended.

showering is permitted but we ask you to

refrain from taking a bath, swimming, or placing

anything in the vagina for 48 hours. 

You may return to work the day after your

procedure as long as your job does not involve

standing, heavy lifting or physical exertion. if

your profession requires you to be on your

feet (such as nursing or retail), we recommend

an additional day at home. if necessary we can

provide documentation for your employer. 

If you have any questions regarding appropriate activities, 
please contact your Genetic Counselor.
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FIRST TRIMESTER SCREENING 
11 TO 14 WEEKS
the First trimester screen (Fts) is a non-

invasive screening option available to women

of all ages who are interested in early informa-

tion about the health of their pregnancies. the

Fts combines a specialized ultrasound 

examination with maternal blood testing. the

Fts ultrasound looks for the presence of the

fetal nasal bone and measures a tiny fluid filled

sack at the back of the fetal neck, called the

nuchal translucency. An increased measure-

ment may indicate a chromosomal disorder, a

congenital heart defect or other birth defect,

but can also be seen in normal fetuses. A

maternal blood test that measures pregnancy

hormones (B-hcG and PAPP-A) is combined

with the ultrasound information and maternal

age to calculate a specific risk for Down 

syndrome and for trisomy 18 or 13. the results

are expressed as probabilities. one of GiVF’s

Genetic counselors will call you to inform 

you of your results, which are usually available

in three to four business days. Based on 

your results, the Genetic counselor may 

recommend additional non-invasive screening

or definitive, fetal testing such as cVs or

amniocentesis. if your pregnancy is already 

at high risk for chromosomal disorders due 

to maternal age or other factors, additional 

testing may be recommended even after a low

risk result.

CELL-FREE FETAL DNA SCREENING
10 TO 23 WEEKS
cell-free fetal DnA screening (cffDnA) is

offered to women starting at 10 weeks of

pregnancy. By taking a maternal blood sample,

cffDnA provides a risk assessment for Down

syndrome, trisomy 18, trisomy 13, and some

sex chromosome abnormalities. this screen

analyzes small quantities of fetal DnA that are

circulating in the maternal blood. results are

expressed as high risk or low risk for these

conditions, but do not provide a specific 

probability. cffDnA screening cannot detect all

chromosome abnormalities (including struc-

tural chromosome rearrangements). A GiVF

Genetic counselor will meet with you to 

discuss if this screening option is appropriate

for your pregnancy, arrange the blood draw,

and call you with your screening results in

about a week to 10 days. As cffDnA screening

is not definitive, no decisions should be made

about a pregnancy based solely on these

results. if screening results are positive 

(high risk), definitive testing by cVs or 

amniocentesis is recommended.

screeninG oPtions

Early screening can provide reassurance and facilitate decision making
about additional testing.

12
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NEURAL TUBE DEFECT SCREENING
15 TO 23 WEEKS
A blood test to measure alpha fetoprotein

(AFP) is routinely drawn in the obstetrician’s

office. the best time for this screening is

between 16 and 18 weeks of pregnancy. if AFP

is elevated, there is an increased risk for an

open neural tube defect (such as open spina

bifida) or other birth defect in the current

pregnancy. Additional evaluations may be 

recommended.

SECOND TRIMESTER SCREENING 
15 TO 23 WEEKS
second trimester blood screening is an older

option for evaluating a pregnancy for Down

syndrome and trisomy 18. there are multiple

names for this blood test including: maternal

serum screening, triple screen, or quadruple

screen. this blood test may be recommended

following first trimester screening based on

your results or if first trimester screening was

not able to be performed. AFP is included in

second trimester screening, and therefore also

provides a risk for open neural tube defects.

GENETIC ULTRASOUND 
20 TO 23 WEEKS
high-resolution fetal ultrasonography (also

called level ii ultrasound) is recommended in

all pregnancies. During the fetal ultrasound,

pregnancies are evaluated for the presence or

absence of birth defects. in all pregnancies

there is a 3-4% chance to have a child with a

birth defect. if there has been a previous 

pregnancy with a birth defect or a family 

history of a birth defect or genetic syndrome,

this risk may be increased. level ii ultrasound

also evaluates for markers, which are physical

variations that are occasionally seen in healthy

pregnancies but are more frequent in high 

risk pregnancies. the presence of one or more

markers may increase the chance for a 

chromosome disorder or other genetic syn-

drome. ultrasonography alone does not diag-

nose Down syndrome or other chromosome

disorders; only the cVs or amniocentesis can

provide this information during pregnancy. 

At GiVF, if an ultrasound marker or major

physical abnormality is identified during your

level ii ultrasound, you will be immediately

informed and counseled regarding the 

finding(s). it is important to keep in mind that

some fetal abnormalities are undetectable even

under the best circumstances.

screeninG oPtions

Later screenings can help your OBGYN provide appropriate 
care for your pregnancy.
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3015 Williams Drive
Fairfax, Virginia 22031

www.givf.com

 

Conveniently located off the DC Beltway near Fairfax Hospital

Our team of physicians, genetic counselors, ultrasonographers, and

administrative staff is dedicated to providing comprehensive, 

compassionate care for each patient of Genetics & IVF Institute.

If you would like more information about the services described in this

brochure, or to schedule an appointment, please call 703.698.7355.
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