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Congratulations 
on your pregnancy!
Pregnancy is an exciting time, but it can also be filled with questions and concerns about the 

health of your developing baby. We hope this guide will help answer some of your questions and 

outline your options for prenatal testing, so you and your health care provider can make the most 

appropriate choices for you. Use this information to help guide your discussions.

Most babies are born healthy. However, as many as 1 in every 33 babies can be born with a birth 

defect, some of which are more severe than others. Most of these birth defects are not caused 

by anything the parents do or don’t do before or during pregnancy, and most birth defects do not 

run in the child’s family. Usually, they happen as a chance event during the development of the 

pregnancy. Certain factors may mean that you have a higher chance of having a child with certain 

types of birth defects. 

Factors that influence the chance for birth defects:
• Mother’s age during pregnancy

• Father’s age at conception

• Family history

• Pregnancy history

• Parents’ medical history

It is important for you to discuss these factors with your health care provider to understand if you 

have a higher chance of having a child with any type of birth defect. 

During pregnancy, every woman is given the option of prenatal testing for certain birth defects. 

This testing is voluntary, and it is completely your decision whether you want this type of testing 

or not. Some women interested in having information about whether certain birth defects may be 

present in their pregnancy. Knowing this information earlier in your pregnancy can help you plan 

and prepare and discuss options for pregnancy management with your physician.



Chromosomes & 
chromosome conditions
One of the more common types of birth defects that can be seen during pregnancy is called 

a chromosome condition. Chromosomes are the structures in the body that carry our genetic 

information. Inside each cell in our body, we usually have 46 chromosomes arranged into 23 pairs. 

The first 22 pairs are numbered 1 through 22 and are the same in men and women. The final pair is 

the sex chromosomes, which help determine sex. Females usually have two X chromosomes, and 

males usually have one X and one Y chromosome.

An extra or missing chromosome can result in a chromosome condition, called an aneuploidy. 
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Trisomy 18 (Edwards syndrome) &  
Trisomy 13 (Patau syndrome)
Trisomy 18 results when there are three copies of chromosome 18 rather 

than the usual two copies. Trisomy 13 results when there are three 

copies of chromosome 13 rather than the usual two copies. Trisomy 18 

and trisomy 13 cause developmental issues and medical complications 

that are potentially life-threatening in the early months and years of life. 

Many pregnancies with trisomy 18 or trisomy 13 will result in miscarriage, 

stillbirth, or death in the newborn period, sometimes prior to leaving the 

hospital after delivery. People with trisomy 18 or trisomy 13 often have 

severe intellectual disabilities and physical birth defects (such as heart 

defects and cleft lip/palate). Although less than 10% of babies with trisomy 

18 or trisomy 13 will live past 1 year of age, some people with these 

conditions can live years or even decades.

Trisomy 18

Trisomy 21 (Down syndrome)
Trisomy 21 is also called Down syndrome and results when there are three 

copies of chromosome 21 rather than the usual two copies. People with 

Down syndrome tend to have a very characteristic facial appearance and 

some degree of intellectual disability, usually mild to moderate. They may 

require supervision throughout their lives. However, many people with 

Down syndrome are increasingly attending school and holding jobs. People 

with Down syndrome have a higher risk for certain medical conditions, such 

as congenital heart defects, hearing problems, thyroid problems, childhood 

leukemia, and Alzheimer’s disease, but many of these are treatable and 

many individuals with Down syndrome live healthy lives into adulthood. 
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Prenatal testing options
While it is not possible to test for all birth defects and/or causes of intellectual disability or autism 

during pregnancy, there are many testing options available to help you learn more about your 

chance for having a child with a chromosome condition. 

Two main types of testing are available: screening tests and diagnostic tests. 

Screening tests
Screening tests can be a blood test, ultrasound, or a combination of both that estimate the 

chance for certain chromosome conditions in a particular pregnancy. Screening tests are 

safe to both the mother and the pregnancy and do not carry a risk for miscarriage. Traditional 

screening tests (often called serum screening because they are performed on blood) do not 

test for all possible chromosome conditions, but often test for Down syndrome and trisomy 

18, and sometimes trisomy 13. Some screening tests might also give information regarding the 

development of the spine or certain rare genetic conditions in the pregnancy.

Some screening tests are done in the first trimester (generally 11 weeks), and some are done in 

the second trimester (generally 16–20 weeks). Depending on the screening test, you may either 

receive results in the first trimester or the second trimester. 

It is important to remember that a screening test does not provide a definitive or final 

answer about the conditions for which it is testing—a screening test will tell you if there is a 

higher chance for one of these conditions to be present in the pregnancy. In fact, traditional 

screening tests are designed to give a “positive” or “increased risk” result to 1 in 20 (or 5%) 

women who have the test, even though most of the time the condition is not present in the 

pregnancy. This is called a false positive result. A screening test will also not tell you with 

certainty if a condition is NOT present. Even in pregnancies in which a chromosome condition 

is present, as many as 10–20% of the time a traditional serum screen result will be “negative” 

or “normal.” This is called a false negative result. False positive results can cause unnecessary 

anxiety about the health of a pregnancy. False negative results may provide false reassurance 

about the health of a pregnancy. 

Your health care provider can discuss the screening tests that are available to you. 

Traditional serum screening tests:
• Provide an estimate of risk, not a definitive answer

• Provide information regarding a limited number of conditions

• May lead to a false positive result in up to 5% of all women

• May lead to a false negative result in up to 20% of pregnancies with 

these conditions

• Will not test for all birth defects or genetic conditions

• Are safe for both mother and pregnancy, with no risk for miscarriage



Diagnostic tests 
Diagnostic tests allow a doctor to take a sample from the pregnancy to analyze 

the chromosomes in detail. In this way, diagnostic tests provide a more definitive 

answer for most chromosome abnormalities. This includes the three conditions we 

have already discussed, and many other, rarer chromosome conditions. 

The two most common diagnostic tests available to pregnant women are chorionic 

villus sampling (usually called CVS) and amniocentesis (often called amnio). CVS can be 

performed by a specialist between weeks 10–14 of pregnancy. In this procedure, a small 

sample of the placenta is removed either by inserting a small needle through the pregnant 

woman’s abdomen or by inserting a tube (called a catheter) through the cervix. Amniocentesis 

can be performed in the second trimester of pregnancy or later. During amniocentesis, a small 

needle is inserted through a pregnant woman’s abdomen, and a small amount of the fluid from 

the amniotic sac is removed. After either procedure, the sample is sent to a laboratory where 

the chromosomes are analyzed. Testing can also be performed on amniotic fluid to detect a 

condition that involves an opening in the developing baby’s spine or belly. Additional testing for 

other conditions can be performed on the sample from the CVS or amniocentesis, if indicated 

based on your specific family or medical history. 

With both of these procedures, there is a risk of complications, including a small risk 

for miscarriage. 

Diagnostic tests:
• Provide a detailed evaluation of all chromosomes

• Provide definitive results for most chromosome conditions 

• Will not test for all birth defects or genetic conditions

• Are associated with a procedure-related risk for miscarriage



Noninvasive prenatal testing (NIPT)
NIPT is a newer, more advanced screening option which 

uses cell-free DNA in a pregnant mother's blood to test for 

certain chromosome conditions in her pregnancy.

Cell-free DNA describes small pieces of DNA floating in the 

bloodstream. Everyone has cell-free DNA in their blood. In a pregnant 

woman's blood, she has both her own cell-free DNA and cell-free DNA from 

her pregnancy. After a pregnant woman’s blood is drawn, the amount of cell-free 

DNA coming from each chromosome is counted. If there is more or less cell-free 

DNA from a certain chromosome than expected, it is very likely that the extra or missing 

amount comes from the pregnancy. In this way, pregnancies can be screened to see if there 

is an increased chance for Down syndrome, trisomy 18, or trisomy 13.

NIPT is performed from a single tube of mother's blood, drawn as early as 10 weeks in the 

pregnancy. The results of your NIPT test will be returned to your health care provider who ordered 

the test. In most cases, the results will show that there was no evidence of extra chromosomal 

material and is reassuring that a chromosome condition is most likely not present in the pregnancy. 

In some cases, the results will show that there was evidence for extra chromosomal material and 

may be consistent with a chromosome condition in the pregnancy. It is important to remember that 

this is a screening test. You should discuss your results with your health care provider, particularly 

prior to making any irreversible decisions regarding your pregnancy.

The results from NIPT are much more accurate than other available screening tests.1 In general, the 

chance that the test will be positive in a pregnancy with a chromosome condition (the detection 

rate) is higher with NIPT than any other available screening test. Also, fewer women are expected 

to receive either a false positive or a false negative result with NIPT compared to traditional serum 

screening. It is important to discuss test performance with your health care provider.

Because of the high accuracy of NIPT, it is an excellent option for pregnant women who 

are interested in learning more about the chance for certain chromosome conditions in their 

pregnancies. Because it is a screening test, any abnormal results need to be confirmed with CVS, 

amniocentesis, or a blood test after delivery if definitive diagnosis is desired. The chance that your 

pregnancy would actually have a chromosome condition if you receive a positive result depends on 

your specific risk factors and should be discussed with your health care provider.

NIPT:
• Is much more accurate than any other screening test

• Has a lower chance of giving a false positive or false negative result than 

other screening tests

• Is safe for mother and pregnancy, with no associated risk for miscarriage

• Screens for Down syndrome, trisomy 18, and trisomy 13, with the option 

of screening for additional conditions (see below)



Sex chromosome testing
For single pregnancies (not twins or triplets), NIPT also provides the option of testing for an extra or missing X or Y 

chromosome, which are related to conditions called Turner syndrome (monosomy X), trisomy X, or triple X syndrome 

(XXX), Klinefelter syndrome (XXY), and Jacob’s syndrome (XYY). These conditions are usually not apparent at birth but 

can be associated with a higher chance for learning difficulties, behavioral issues, or infertility in some cases. Some 

cases of monosomy X may be suspected during pregnancy because of changes seen on an ultrasound. If a change 

in the number of sex chromosomes is not seen, NIPT will report whether the fetal sex chromosomes are expected 

to be XX or XY. In twin gestations, NIPT cannot test for extra or missing X or Y chromosomes, but it can tell whether 

a Y chromosome was detected. If a Y chromosome is detected, this indicates that one or both fetuses is expected 

to be XY. If a Y chromosome is not detected, this indicates that both fetuses are expected to be XX. This testing is 

optional; you can decide whether you are interested in this type of information.

Sex chromosome testing:
• Is optional

• Must be requested on the test requisition form

Single pregnancies:
• Will detect extra or missing X or Y chromosomes, which may be associated 

with learning delay, behavioral issues, or infertility

• Will report XX or XY in the absence of a sex chromosome aneuploidy

Twin pregnancies:
• Will report the presence or absence of Y chromosomal material



Additional aneuploidies
For singleton pregnancies, an option of screening for two additional aneuploidies—trisomy 9 and  

trisomy 16 —is available. 

Trisomy 9
Trisomy 9 results when there are three copies of chromosome 9 rather than the usual two copies. 

It is very rare. Almost all pregnancies with trisomy 9 miscarry early (in the first trimester). In the very 

rare cases when a child is born with trisomy 9, most will not live longer than the early newborn 

period. Those that do usually have serious health concerns, which often include intellectual disability 

and heart defects. 

Trisomy 16 
Trisomy 16 results when there are three copies of chromosome 16. It is one of the most common 

causes of miscarriage. Pregnancies with trisomy 16 that are not miscarried are at increased risk for 

complications, including intra-uterine growth restriction. In the very rare case that a child is born with 

trisomy 16, intellectual disability, heart defects, and other health concerns are likely.



Microdeletion testing
For single pregnancies (not twins or triplets), the option of screening for six microdeletion 

conditions is available. Microdeletion conditions are caused by small missing pieces of 

chromosome material. Microdeletions can occur anywhere on any of the chromosomes; the 

features of a microdeletion condition depend on which area of the chromosome is missing. 

However, even people who have the exact same microdeletion may not have the same features. 

Most microdeletions occur by chance, rather than being inherited from a parent, and they can 

occur with no prior family history or other risk factors. Traditional serum screening does not 

screen for these conditions. In many cases, ultrasounds will be normal even in pregnancies 

affected with one of these conditions.

The microdeletion panel includes:

• 22q11.2 deletion syndrome 

22q11.2 deletion syndrome (also called DiGeorge syndrome or Velocardiofacial syndrome) 

affects about one out of every 4,000 babies. Some people with 22q11.2 syndrome have health 

issues, including learning disabilities, heart defects, and decreased immune function. Some 

people with 22q11.2 syndrome don’t have any significant health issues, even in adulthood.  

Life expectancy is usually normal. There is no way to predict how severe the condition will be 

when it is diagnosed before birth.

• 1p36 deletion syndrome 

1p36 deletion syndrome affects about one out of every 4,000 to 10,000 babies. People with 

1p36 deletion syndrome usually have characteristic facial features, seizures, and brain and 

heart defects. Intellectual disability is variable. Life expectancy can be normal.

Angelman syndrome* 
Angelman syndrome (also called 15q11.2 deletion syndrome) affects about one out of every 

12,000 babies. People with Angelman syndrome can have intellectual disability, speech 

impairment, and seizures. Life expectancy is usually normal. 

Prader-Willi syndrome*
Prader-Willi syndrome (also called 15q11.2 deletion syndrome) affects about one out of 

every 10,000–25,000 babies. People with Prader-Willi syndrome can have poor muscle tone, 

morbid obesity, delayed motor and language skills, and intellectual disability. Life expectancy 

is usually normal.

*  The microdeletion region is the same region for Angelman and Prader-Willi syndromes (15q11.2).  
NIPT will not distinguish between these two syndromes. Further testing is necessary.



Wolf-Hirschhorn syndrome 
Wolf-Hirschhorn syndrome (also called 4p- syndrome) affects about one out of every 50,000 babies. 

People with Wolf-Hirschhorn syndrome can have growth delay, low muscle tone, characteristic facial 

features, intellectual disability, and heart and brain abnormalities. Life expectancy depends on the 

severity of features.

Cri du chat syndrome 
Cri du chat syndrome (also called 5p- syndrome) affects about one out of every 20,000-50,000 babies. 

People with cri du chat syndrome usually have intellectual disability, speech delay, and a cat-like cry. 

About 10% of babies with this condition will not live past their first year of life; however, those that do 

often have a normal life expectancy.

The microdeletion conditions are rare. When screening for rare conditions, the chance that an 

abnormal result will be a false positive is higher. This means that an abnormal NIPT microdeletion 

result may not mean that the microdeletion condition is present in the pregnancy. In order to 

know if the condition is present, CVS or amniocentesis would be necessary. You should discuss 

your results with your health care provider, particularly prior to making any irreversible decisions 

regarding your pregnancy.

The results of your NIPT test will be available to your health care provider in about one week. Your health care 

provider can review your results with you. In the case of an abnormal result, further testing such as CVS or 

amniocentesis is recommended for a definitive diagnosis.

As with all prenatal testing options, NIPT does not screen for all birth defects or genetic conditions that may be 

present in a pregnancy. Based on your specific history, your health care provider may recommend additional 

testing options for you. A normal result does not guarantee a healthy birth and cannot completely exclude the 

presence of the conditions being tested. 

All of the prenatal testing options reviewed here are voluntary. Some women may choose to decline all of these 

options, other women may choose to proceed with either screening or diagnostic testing.

This simple flowchart can serve as a guide for you and your doctor in deciding when and where NIPT may fit into 

your prenatal testing. 

Expanded aneuploidy panel and/or microdeletion panel:
• Is optional

• Must be requested on the test requisition form

• Must be confirmed with CVS or amniocentesis if definitive diagnosis  

is desired

 – Due to the rarity of the conditions, an abnormal result is more likely 

to be a false positive result



Serum
screening NIPT

(noninvasive)

(Genetic counseling
is recommended)

* This work�ow was developed in adherence to the current ACOG/SMFM Committee Opinion No. 545,  December 2012.

(per practice’s protocol)

NO

NO

NONO

Is the serum screen 
result positive?

Is the NIPT result
positive/abnormal?

(invasive)

Continue with pregnancy 
management according to 
your practice’s protocols.

Continue with pregnancy 
management according to 
your practice’s protocols.

Does the patient
elect testing?

Counsel the patient 
about the NIPT options.

Continue with pregnancy 
management according to 
your practice’s protocols.

YES YES

Does the patient have a high
risk factor* for aneuploidy?

Incorporating NIPT into practice

 

Counsel the patient about
testing options per ACOG
Practice Bulletin Screening

for Fetal Chromosomal
Abnormalities

Counsel the patient 
about aneuploidy 

testing options.

YES

YES

CVS/
Amniocentesis

* High risk factors
• Advance maternal age

• Positive serum screen

• Abnormal ultrasound

• History of aneuploidy

• Patient or partner carries
 Robertsonian translocation



Thank you for taking the time to learn 
more about your prenatal testing options. 
We recommend that you discuss all of your testing options with your health care provider to help 

you decide which type of testing, if any, is best for you and your pregnancy. Use the attached 

Decision Guide to consider what factors are the most important to you. Be sure to write down 

any questions you have. Remember to take the guide to your next appointment to ensure you 

have all the information you need.



Decision guide for options in prenatal testing— 
an overview for expectant parents 
These questions are designed to help you consider testing options. You can take this to your next appointment 

to help guide your discussion with your provider and ensure you have all of the information you need to make the 

decision that’s appropriate for you.

Check ✓ how much each reason matters to you on a scale from 0 to 5. ‘0’ means it is not important to you. ‘5’ means it is very important to you.

What matters most to you?
Not 

important
Very 

important

How important is it to you to find out during your pregnancy if your baby has a 
chromosome condition?
• Remember, all of these screening and testing options are voluntary. You can 

decide not to have any of these tests.

0 1 2 3 4 5

How important is it to you to avoid receiving a “positive” result if your 
pregnancy does not have a chromosome condition?
• Noninvasive prenatal testing (NIPT) is the screening option that has the 

lowest chance of giving a positive result if your pregnancy does not have 
a chromosome condition (meaning it is least likely to give a false positive 
result). CVS and amniocentesis, which are invasive testing options, have a 
lower chance for a false positive result.

0 1 2 3 4 5

How important is it to you to avoid receiving a “negative” result if your 
pregnancy does have a chromosome condition?
• Noninvasive prenatal testing (NIPT) is the screening option that has the 

highest chance of giving a positive result if your pregnancy does have a 
chromosome condition (meaning it is least likely to give a false negative 
result). CVS and amniocentesis will detect almost all pregnancies with 
a chromosome condition, including all chromosome conditions that are 
screened with other options.

0 1 2 3 4 5

How important is it to you to avoid an invasive procedure that may increase 
your risk for pregnancy loss?
• Screening tests do not have any risk to mother or pregnancy. CVS and 

amniocentesis each have a small, but real, risk for complications including 
miscarriage.

0 1 2 3 4 5

Now, think about which option is the most important to you.

Select which of the following options interest you:

 Declining all screening and testing options.  Having serum screening.   Having noninvasive prenatal testing (NIPT).

 Having a CVS or amniocentesis.   I need more information.  Other, please specify.  

How comfortable do you feel about deciding? Yes No

You know the benefits, risks, and limitations of each option.  

You are clear about which benefits, risks, and limitations matter most to you.  

You have enough support and advice to make a choice.  

You feel sure about the best choice for you.  

If you answered ‘no’ to any of these, discuss with your pregnancy care provider.  
Developed from the SURE Test © O’Connor & Légaré, 2008
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Innovative technologies

At Illumina, our goal is to apply innovative technologies to the analysis of genetic variation 

and function, making studies possible that were not even imaginable just a few years ago. 

It is mission critical for us to deliver innovative, flexible, and scalable solutions to meet 

the needs of our customers. As a global company that places high value on collaborative 

interactions, rapid delivery of solutions, and providing the highest level of quality, we 

strive to meet this challenge. Illumina innovative sequencing and array technologies are 

fueling groundbreaking advancements in life science research, translational and consumer 

genomics, and molecular diagnostics.




