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Presenter
Presentation Notes
This program will introduce you to a combination of two medical specialties: genetics and prenatal care. Each can be demanding in itself, and together, they pose particular challenges to interpreters. (click)



Housekeeping

• Watch for a second email from me with some 
documents to print for next week.

• To get a certificate, you must: 
– Attend both classes: arrive on time and stay for 

the entire class. 
– Keep video on unless instructed to turn it off. 
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Presenter
Presentation Notes
Why all this interest in genetics, you may ask. You know, healthcare interpreters are expected to have a basic understanding of all areas of healthcare where they work, and (click) I can’t think of one that is more complex or (click) growing faster than genetics. Nowadays, you’re going to run into genetic testing in many specialties where it is being used to identify risk of illness, choose the most effective type of treatment, and (click) even treat some genetic conditions. How exciting is that!?But interpreting what genetic counselors talk about with patients can be a challenge, especially when we are working between languages in there may be a lack of linguistic and conceptual equivalence. The more you, the interpreter, understand about what you’re interpreting, the more accurate and complete your rendition will be. In fact, when I started this project, I didn’t know all that much about genetics. So it was a great pleasure for me (click) to have some help on this class from prenatal genetic counselors Lila Aiyar, Lori Williamson Dean, Alissa Bovee Terry and Meredith Weaver, who between them command an absolute alphabet soup of expertise about prenatal genetics! Together we’ve tried to give you an overview of what to expect during prenatal genetic counseling so that you can be as effective as possible in facilitating understanding between genetic counselors and the patients they serve. (click)

http://click.our.ucsf.edu/?qs=cba2704c27df76fc05d182c96dc774a0b9851dc5fba5332fa548a3938696b7a0cd560eeed8a8f385b737ae9cbd56c11bf48088c18e280174
http://click.our.ucsf.edu/?qs=cba2704c27df76fc05d182c96dc774a0b9851dc5fba5332fa548a3938696b7a0cd560eeed8a8f385b737ae9cbd56c11bf48088c18e280174


What will we be learning today?

• Quick review of human reproduction 

• Basic information about genetics

• The work of Genetic Counselors

• Genetic testing during pregnancy or related to 
reproductive health 

• Challenges for interpreters
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What will we be doing next week?

• Exercises with English vocabulary.

• Exercises in converting to another language. 

• Practice interpreting exercises
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Pretest
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QUICK REVIEW OF PREGNANCY
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Presenter
Presentation Notes
But before we get into the details of prenatal genetics, let’s do a quick review of the human reproductive system. (click)



Anatomy of the
Female Reproductive System

September 2024 Interpreting for Prenatal Genetics 8

Ovary Ovary

Fallopian 
tube

Fallopian 
tube

Uterus

Cervix

Birth canal

Presenter
Presentation Notes
As you know, the female reproductive system is made up of (click) the ovaries, (click) the fallopian tubes, (click) the uterus, (click) the cervix and (click) the birth canal. (click) 



follicles

follicle 
releasing 
mature 
ovum
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Presenter
Presentation Notes
When a woman is born, her ovaries contain all the eggs – or “ova” -- that she will ever have: about 1 million at birth. These are contained in shells called “follicles.” (click) Yeah, those are follicles. The ova die off regularly as she grows, and by puberty there are only about 300,000 left. At puberty, hormones in a woman’s body start to stimulate one ovary every month to mature the eggs in about 15-20 follicles. (click) Only one, though, will fully mature and be released. This ovum will be (click) swept into the funnel-shaped end of the fallopian tube. If the woman has had sexual intercourse at this time, the egg may meet up with a swarm of sperm that have swum up through the uterus and into the fallopian tubes. (click) 



Anatomy of the 
Male Reproductive System
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Presenter
Presentation Notes
And, as you also know, the male reproductive system starts with (click) the testes, which produce sperm and semen. When a man ejaculates, semen travels from the testes through (click) the vas deferens. On the way, more fluid is added by (click) the prostate gland and (click) seminal vesicle. The semen is ejaculated through (click) the penis. If the sperm are ejaculated into a woman’s vagina, they “swim” up through the uterus and into the fallopian tubes. If they meet an egg there, one sperm may push through the egg’s membrane and fertilize it. 



Fetal development
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Human embryo, 
4 weeks

Human fetus, 
16 weeks

Human fetus, 
40 weeks

Presenter
Presentation Notes
If an egg is fertilized, it will travel into the uterus and implant itself into the uterine wall, where that one cell will multiply over and over, until it forms the placenta and an embryo. At 8 weeks, we call it a fetus. Here’s what a typical embryo/fetus looks like at several stages of development. (click) 



Gene-what?
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Presenter
Presentation Notes
So where does genetics fit into all this? Well, let’s start at the beginning, and talk first about what we mean by “genetics.”  But before that, are there any questions at this point? (click) 



WHAT IS GENETICS?
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Presenter
Presentation Notes
When you hear the word "genetics" what comes to mind? If you can say one or two words you associate with genetics, what would they be? (Elicit a few comments.) (click)  



What is “genetics”?
Genetics is the field of science and medicine 

that studies the biologic basis of heredity 
(how traits are passed from one generation to another) 

and how the instructions for life are used 
by all living organisms. 
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Presenter
Presentation Notes
One definition says that (click) genetics is the field of science and medicine that studies the biologic basis of heredity and how the instructions for life are used by all living organisms. Heredity means how traits are passed from one generation to another. So what is a trait that a parent could pass on to a child? (Elicit some traits that could be inherited.) Right! Among other things, a person's appearance -- height, hair color, skin color, and eye color -- is strongly influenced by a person’s genetics. In addition, and of particular interest for this presentation, the likelihood of having certain types of diseases or conditions can also be influenced by genetics. (click) 



Cells
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Presenter
Presentation Notes
But how does that happen?  Let’s start at the cellular level. A cell is (click) -- no, no, not THAT kind of cell! (click) No, not that kind of cell either! (speaking to group) Can you help me out? What kind of cell are we talking about here? (Elicit some ideas from the group.)  OK, that’s more like it! (click) 
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Presenter
Presentation Notes
Basically, cells are the building blocks that make up our bodies, and different cells have different functions. A nerve cell is a little different from a muscle cell, which is different from a white blood cell, for example. But inside every cell are the structures that allow it to process energy, to reproduce, to get rid of waste, and to fulfill its particular function.  But how does the cell know what its particular function is? Whether it’s supposed to be a nerve or a muscle or part of the blood? And how do cells know how to work together? These instructions are all programmed into the cell’s DNA. (click) 
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Presenter
Presentation Notes
Every cell in your body (with the exception of red blood cells) carries in its nucleus your DNA. DNA can be thought of as the instructions that our bodies use to grow, develop and function. DNA is all packed tightly into units called chromosomes. If you could stretch out the DNA of a chromosome and look at it through a microscope, it would look like a long ladder that is twisted into a spiral. You may hear this spiral shape referred to as a ‘helix.’ The sides of the ladder are made up of alternating phosphate and sugar groups. The rungs are various combinations of four nucleotides called Adenine, Thymine, Cytosine, and Guanine. These are often referred to as A, T, C, and G for short.(click) 
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Presenter
Presentation Notes
Individual sections of DNA that code for a specific trait or function are called “genes”. So this section here might be the gene that codes for “Brown Hair” and the next section might be a gene that contributes to “Blue Eyes.” Genes are of different lengths and include different numbers of nucleotides, but they are always A, T, C, and G, just arranged in different configurations. The complete DNA structure, or genome, for a human contains about 3 billion “letters” and about 20,000 genes. These genes make up 23 pairs of chromosomes.  All these technical terms are defined in the glossary. (click) 
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Presenter
Presentation Notes
So we could say that your genetic code is like an instruction manual for the cell. The manual (your genetic code) has 46 chapters (chromosomes). Each chapter is made up of words (genes) that in turn are made up of letters (the nucleotides Adenine, Thymine, Cytocine, and Guanine). Together, the letters form words, which form the sentences which tell the cell what to do.  (click) 



How is genetic information passed on?
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Humans have 23 pairs of 
chromosomes in every cell. 

The egg and sperm are 
special; they have only one of 

each chromosome.

When an egg and sperm come 
together, they typically grow 
into a child who has two of 

each chromosome: one from 
Mom, and one from Dad.

http://www.daviddarling.info/childrens_encyclopedia/Genetic_Engineering_Chapter1.html 

Presenter
Presentation Notes
We each receive half our DNA from our mother and half from our father. Here’s how it works. (click) Humans typically have 23 pairs of chromosomes in each cell. (click) However, the egg and the sperm are special. Instead of having a pair (that is, two) of each chromosome, they have only one of each chromosome, that is to say, 23 instead of 46. (click) When the sperm fertilizes the egg, each chromosome from the father joins the matching chromosome from the mother, and now the fertilized egg has, again 46 chromosomes – 23 pairs. (click)



Cell replication after that

September 2024 Interpreting for Prenatal Genetics 21

Presenter
Presentation Notes
That fertilized egg has the potential to become a full human being. How does that happen? Well, that one cell copies itself, just like in the picture here, to become two cells. Then it does that again, and again and again. And every time that one cell replicates, it typically makes an exact copy of the entire genetic code on those 23 pairs of chromosomes, so the new cell should have the exact same genetic make-up as the original cell. (click) 



Changes in cell replication 
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Presenter
Presentation Notes
Sometimes, though, when the genetic code is being copied to make a new cell, (click) something unusual happens. When this change happens at the chromosomal level, it is called a chromosome abnormality. When it happens down at the level of the genes, it is called a mutation or variant. (click) Since “mutation” has come to have many negative and even frightening connotations to the general public, genetic counselors  -- especially in pediatric and prenatal genetics – try to use the term “variant” instead. 
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http://www.koshland-science-museum.org/exhibitdna/inh03.jsp 

Presenter
Presentation Notes
So, a gene can be thought of as a long string of letters that determine a particular trait – like hair color - or that tell the cell to perform a certain function. And when the cell reproduces, the DNA reproduces too, so the new cell has exactly the same genes as the original. A variant can be thought of as a change in the sequence of letters from what is expected. Just as with words in a sentence, this can happen in many ways. A single letter can be changed, there can be a mix up to the order of the letters, some letters can be deleted or some letters can be added. Just as a change in letters in a word can change the meaning of the word, or the meaning of a sentence, a change in the “letters” that make up a gene can change how the gene functions. (click)



Chromosome abnormalities
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Presenter
Presentation Notes
If a gene is like a series of letters that code for a particular word, then a chromosome is sort of like a whole chapter in the book. Just as we can have letters in a word that are changed, added or deleted – which changes the word’s meaning – we can also have changes to entire chromosomes. The amount of genetic material we have is very important – that we have 23 pairs of chromosomes, with half from each parent, and with nothing extra or missing. Sometimes (click), an extra chromosome can be present, or a chromosome can be missing. Or both of a pair of chromosomes can come from only one parent, with none from the other. Or a fragment of a chromosome can be duplicated or extra or deleted.  (click)



Types of changes

25

1. Inherited genetic changes
(“Your grandpa was just the same.”)

2. De novo genetic changes
(“Now, where did that come from?”)

3. Somatic genetic changes
(“I told you to stay out of the sun!”)
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Presenter
Presentation Notes
These changes in the chromosomes and genes fall into three categories: (click) inherited genetic changes, (click) de novo genetic changes, (click)  and somatic genetic changes.   
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Inherited genetic change

Presenter
Presentation Notes
Some changes are inherited. Let’s say that a (click) woman has a gene mutation associated with breast cancer. That mutation exists in all of her cells, including her ova. When that ovum with the gene mutation for breast cancer is fertilized by a sperm, the resulting embryo will also carry this gene mutation. (click) So her daughter will also carry this gene. And she, in turn, will pass this gene on to her daughter. This is an inherited genetic change. 



follicles

follicle 
releasing 
mature 
ovum

De novo genetic change
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Presenter
Presentation Notes
Other changes are called (click) “de novo” genetic changes. As the Latin translation of the name suggests, these are “new” genetic changes. For example, a woman might have the normal number of chromosomes -- 46. And she has 46 chromosomes in all of her cells, including her eggs. But as the follicles in her ovaries are maturing, there may be unexpected copying of the DNA and, for example, one egg may end up with three of some chromosome, while another ends up with none. (click) If one of those atypical eggs happens to be the one that is released into the fallopian tube and fertilized, all the resulting cells will end up with the same additional or missing chromosome. That means that all the cells in this woman’s child will have that change. This is a “de novo” anomaly. (click) 
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Somatic or acquired genetic change

Presenter
Presentation Notes
Finally, some changes are acquired during a person’s lifetime. These are called “somatic genetic changes.” (click) For example, exposure to UV rays from the sun can cause two letter “T”s in a gene in a skin cell to fuse together. When that cell copies itself, the two fused “T’s” will copy as a single “T”. This changed gene now does not function correctly in that cell, and in all the cells that come from that cell. (click)



So what?

29

But some are 
CLINICALLY SIGNIFICANT

or “deleterious” 
or “pathogenic”

(they cause a problem) 

Some changes are 
BENIGN 

(they cause no harm). 
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Presenter
Presentation Notes
But, so what? What happens if a little “typo” gets introduced into the genetic code? Or an additional “chapter” gets added to the “book”? Well, sometimes, (click) nothing. These types of changes are called “benign variants,” which just means that they do not cause harm. But others are (click) clinically significant – that means that they cause a medical condition. Genetic professionals refer to these changes as “deleterious” or “pathogenic variants.” Just as a change in the letters can mess up a word, changing the meaning of a sentence, genetic changes have the potential to disrupt the function of the gene, causing it to work differently. In the previous example with the sun fusing two “Ts together, it turns out that those “Ts” are supposed to limit cell reproduction. When those “Ts” don’t work right, the cell starts to reproduce without control. And what do we call uncontrolled cell reproduction? Right – cancer. This is why too much exposure to the UV light in sunshine can cause skin cancer.  An entire additional chromosome (which can contain thousands of genes), or the lack of one, can also change how the body develops and functions. And that can be a problem. This is why people are interested in knowing if these genetic changes are present. So let’s pause here for a short quiz. (click) 



Can variants or mutations 
be a good thing?
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Presenter
Presentation Notes
Actually, there can be positive variants. These are genetic changes that may afford an individual, say, (click) an increased resistance to malaria or HIV, or a (click) higher hemoglobin count that leads to outstanding athletic ability. And of course, (click) over millions of years, genetic changes that give a population an advantage in survival lead to evolution and become the new “normal.” But for our purposes today, we’re going to look more at the other kind of genetic changes: the kind that can cause health problems, or a genetic condition, in an individual and/or family.But first, let’s do a quick review of basic genetics. Any questions at this point? (click) 



POLL!
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Presenter
Presentation Notes
(click) What is the function of DNA in our bodies? (click) What is a chromosome? (click) What is a gene? (click) How many chromosomes does a human being typical have? (click) What is a genetic change at the chromosomal level called? (click) What is a genetic change at the gene level called? (click) What does it mean if a change is “benign”? (click) What does it mean if a change is “deleterious?” (click) 



GENETIC TESTING DURING PREGNANCY 
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Presenter
Presentation Notes
Genetics as a field is growing by leaps and bounds. Every year, geneticists are able to identify the function of more genes, linking changes in certain genes or chromosomes to certain diseases or conditions. So genetic testing is offered in a number of circumstances. One of those is when women are pregnant or want to become pregnant and fall into certain groups which have a higher risk than normal of having children with genetic abnormalities. Here are some of those circumstances. (click) 



Age
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35

Presenter
Presentation Notes
For example, women who will be 35 years or older at the time of delivery have a higher risk for certain types of genetic conditions, specifically for differences in the amount of chromosome material. It used to be that, because of this, only women over 35 or with other risk factors were offered genetic testing. Nowadays, however, most women are offered some type of testing, regardless of age. (click) 



Certain ethnic groups
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Presenter
Presentation Notes
Individuals from certain ethnic groups, such as (click) people of African descent, (click) French-Canadian, (click) Jewish, Mediterranean, or (click) Asian backgrounds, have an increased risk for some specific inherited diseases. (click)



Reproductive history
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Presenter
Presentation Notes
Some couples experience multiple miscarriages or infertility due to certain genetic differences. (click) 



Known carriers
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Presenter
Presentation Notes
Individuals who are known ‘carriers’ of a genetic condition or who want to know if they are carriers may be offered genetic testing. (click) 



Family history
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Presenter
Presentation Notes
Couples in which either parent has a personal diagnosis, previous child, or family history of conditions such as birth defects, genetic disorders or intellectual disability should be offered genetic counseling. (click) 



Consanguinity
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First cousins 
marrying 

Presenter
Presentation Notes
Families in which the parents of the unborn child are close blood relations face a higher risk for certain types of genetic conditions in their children. (click) 



Ultrasound findings
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Spina bifida

Presenter
Presentation Notes
As you may know, obstetricians commonly order or do regular ultrasounds of the fetus during a pregnancy. Sometimes a physical anomaly is found on the ultrasound, such as a cleft lip or  a heart defect. Here’s an ultrasound showing spina bifida. If something like this is found, the mother may then be referred for genetic testing to find out whether the abnormality was caused by genetic changes or something else. 



What if there is increased risk?
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Presenter
Presentation Notes
If a patient could be at increased risk for a genetic condition in her child, her provider may refer her to a genetic counselor and offer certain types of genetic testing. A genetic counselor’s role is often to help figure out whether a patient actually has an increased risk of any genetic conditions. Patients may meet with genetic counselors before testing, to better understand the process and decide if they want to pursue any genetic testing to find out more information. Or they may wait until after testing to meet with the counselor, specifically to discuss results. So let’s talk about what a genetic counselor does, and then we’ll get into the testing. (click)  But first – a Pop Quiz! Any questions before we go on? (click) 



Pop Quiz

List 6 reasons 
that a couple may be offered

 prenatal genetic testing.
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Presenter
Presentation Notes
List 6 reasons that a couple may be offered prenatal genetic testing.



THE WORK OF GENETIC COUNSELORS 
PART 1
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Presenter
Presentation Notes
OK, now that you’re all semi-experts on genetics, let’s see what the REAL genetic experts do. (click)



What do 
prenatal genetic counselors do?

• Provide information about the risks of chromosome 
abnormalities, birth defects or other genetic conditions 
to individuals, couples or families.  

• Help facilitate the decision-making process, allowing 
patients to make informed choices about prenatal 
screening and testing options.  

• Help coordinate testing and communicate results to 
the patient.  

• Provide families with resources, educational materials, 
and short-term psychosocial support.

- National Society of Genetic Counselors
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Presenter
Presentation Notes
“Prenatal genetic counselors (click) provide information about the risks of chromosome abnormalities, birth defects or other genetic conditions to individuals, couples or families.  Genetic counselors (click) help facilitate the decision-making process, allowing patients to make informed choices about prenatal screening and testing options.  The genetic counselor (click) helps coordinate testing and communicates results to the patient.  Genetic counselors also (click) provide families with resources, educational materials, and short-term psychosocial support.”   Or, in other words, genetic counselors help couples understand what types of conditions they could be at risk for (personally, or for their offspring), help them to decide whether they want to get various genetic tests, and after testing, help explain what the results of those tests mean. They share treatment options with couples and help them sort out their feelings about the possibility of having a child with a genetic difference or a birth defect. And they connect couples with resources, both short-term and long-term, to support their decisions. (click)



What do GCs do in a 
prenatal genetic counseling session?

• Identify goals
• Take a health history
• Take a family history
• Describe genetic tests
• Help the couple decide if they want genetic 

testing 

September 2024 Interpreting for Prenatal Genetics 44

Presenter
Presentation Notes
So what will happen when a counselor sits down with a patient or a couple for a prenatal genetic counseling session? (click) The counselor will want to get an understanding of the couple’s goals.�Is the couple already pregnant and want to know if their baby has the typical genetic make-up? Or is the couple thinking about getting pregnant and want to know what risks they may have for genetic conditions in a future pregnancy? click) The counselor will take a health history for both mom and dad.�They will ask questions such as:How many pregnancies has she had? How many births? What medications are each taking? What potential toxic exposure might they have had (for example, medications, drugs, environmental exposures, etc)? (click) The counselor will also take family histories from both parents. �The counselor will be interested in any birth defects or genetic conditions among family members, as well as other conditions such as intellectual disability and autism. (click)The counselor will describe any genetic testing that might be useful to the family and explain any potential risks to the pregnancy. Some diagnostic tests, such as chorionic villus sampling and amniocentesis, carry the risk of provoking a miscarriage. Blood tests do not. (click) The counselor will help the couple decide if they want genetic testing, and which tests they want. (click)  



SCREENING TESTS

September 2024 Interpreting for Prenatal Genetics 45

Presenter
Presentation Notes
What are the most common genetic tests offered to patients and couples? (click) \The first types of tests are SCREENING tests: that is, they identify whether the fetus is at higher-than-normal risk of having a genetic condition. Screening tests do not tell someone whether their fetus does or does not have a specific condition, they simply indicate if the fetus has a higher risk than normal. Some screening tests are offered to all women in pregnancy, while others are offered only to those who have a higher risk of genetic problems. (click) 
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Presenter
Presentation Notes
The earliest tests take place during the first trimester of pregnancy. One blood screening test that is being offered to women at higher risk of chromosome problems is called non-invasive prenatal testing or screening (NIPT or NIPS). This test measures the amount of fetal DNA that is floating around in the mother’s bloodstream – particularly the amount coming from chromosome 21,13,18, X and Y. NIPS is a much more accurate blood screening test than traditional maternal serum screening, but it still does not provide a 100% accurate answer about whether the fetus is affected with a specific chromosome problem.  By the way, providers sometimes refer to this test by the name of the laboratory that markets it, e.g. Panorama, Maternity21 or Qnatal, etc. If you’re not sure what test the provider is referring to, ask. (click)



First trimester screen
10th - 13th week 
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Presenter
Presentation Notes
A woman may also have a first trimester screen. This usually includes a blood test that will check the mother’s blood for the levels of certain proteins and hormones that the baby and placenta are producing. (click)  A first trimester screening can also include a fetal ultrasound, which measures a space of fluid at the back of the fetus’ neck (called the ‘nuchal translucency’). If this measurement is very large, it can indicate a higher chance of the fetus having chromosome problems, heart defects, or other rare genetic conditions.  Using the measurements of the blood test and the ultrasound, a lab will calculate the risk of the fetus being affected by Down syndrome and Trisomy 18. We’ll talk more about those particular conditions later. If the results of this screening test show a risk above a certain number, that test will be flagged as a ‘screen positive,’ meaning the fetus is at higher than normal risk to be affected with the specific condition.This test is usually combined with an additional blood draw in the second semester. Together these three tests (two blood tests and one ultrasound) are called the “integrated screen.” (click) 



Maternal serum screening
(AKA quad screen or tetra screen)

15th - 20th week
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Presenter
Presentation Notes
There is another blood screening test, done during the second trimester, that also checks the levels of 3-4 proteins and hormones in the mother’s blood. The formal name of this test is maternal serum screening, or MSS, but it is most often referred to as the quad screen or the tetra screen This result is often combined with the results of the first trimester screening to calculate more accurately the chance of the fetus being affected with Down syndrome and Trisomy 18. This blood test also shows the chance of the fetus having an open neural tube defect, like spina bifida. (click) 



DIAGNOSTIC TESTS
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Presenter
Presentation Notes
So all those tests are SCREENING tests. The second type of testing is DIAGNOSTIC testing. Diagnostic tests are invasive, meaning that they require that cells that come from the fetus or from the placenta. Since these tests are based on genetic material from the actual fetus or placenta, they are better at identifying whether the fetus is in fact affected with a genetic condition or not. And because these tests are invasive, there is a small risk of a miscarriage that goes along with having these procedures done. (click) 



Chorionic villus sampling
10th – 13th week 
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Presenter
Presentation Notes
Chorionic villus sampling is a test in which a sample of cells from the placenta are collected by a specialist who uses a needle inserted through the abdomen, or a catheter inserted through the vagina into the uterus. Genetic testing can then be done on these placental cells. Since both the placenta and the fetus grow from the same initial fertilized egg, abnormalities in the placenta are usually – but not always -- present in the fetus as well. (click) 



Amniocentesis
15th - 20th week
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Presenter
Presentation Notes
Amniocentesis is a test in which a sample of the amniotic fluid that surrounds the fetus is extracted and sent for genetic testing. A needle is inserted into the abdomen (not the belly button, which is a common misconception) and some fluid is collected. Within this fluid, there are cells from the fetus that contain its DNA. Genetic testing can be performed on this fluid sample. The risk of miscarriage from amniocentesis is less than the risk from CVS. �Next we’re going to look at what those tests are looking for. But first – you guessed it! – a quick review. Any questions before we go on? (click) 



POLL!
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Presentation Notes
Pop Quiz! (click) What is the difference between a prenatal screening test and a prenatal diagnostic test? (click) List 3 prenatal screening tests. (click) List 2 prenatal diagnostic tests. (click) 



WHAT ARE TESTS LOOKING FOR?
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What are all these tests looking for? It depends! They are looking for genetic changes, both at the level of genes, and at the level of entire chromosomes, depending on the patient, but they are not looking for every possible genetic change. For example, if the patient has a high risk of having a fetus with a specific single-gene condition, the genetic testing would be looking at that specific gene. If the patient has a high risk of having a fetus with a chromosome problem, then the genetic test would look at the fetus’ chromosomes. And why do we care? Because chromosomal and gene differences generally affect growth (prenatally and after birth), how the brain develops and functions, and how the body forms. (click)



Chromosomal changes
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Karyotype Insertions 
or 

deletions?

Not enough of one 
chromosome?

Marker chromosomes?

Presenter
Presentation Notes
If a sample from the fetus is taken using a CVS or amniocentesis, the usual genetic test that is done results in a (click) karyotype, which is what we call the number and visual appearance of the full set of an individual’s chromosomes. In this test, cells are viewed under a microscope to make an image of the chromosomes. This way an expert can see if there is the correct number of chromosomes, if they are in pairs, or if there is anything extra or missing. Remember how we talked about cells each having 23 pairs of chromosomes, one set from each parent? What if (click) there is only one of a particular chromosome? (click) Or three? (click) Or two from one parent and none from the other? (click) Or what if the chromosomes are missing sections or have extra sections (called insertions or deletions) or (click) have parts of one chromosome stuck to parts of a different chromosome (called chromosome translocations)? Or what if (click) there are just pieces of an extra chromosome (called “marker” chromosomes)? Or what if (click) some cells are affected and others are not (called “mosaicism”.)  All these situations involve differences from the typical chromosomal make-up, and usually can be detected by doing a karyotype. People with any specific genetic change can be mildly or severely affected, but some chromosomal changes tend to be more impactful than others. Here are some examples of some of the more common chromosome differences. (click) 



Trisomy 21 
(Down syndrome)
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Down syndrome – also called trisomy 21 – occurs when there are three copies of chromosome number 21. People with Trisomy 21 will have some level of intellectual disability, and can have other physical problems and medical issues like heart defects. Most can live relatively long and happy lives. (click) 



Trisomy 18 
(Edward syndrome)
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On the other hand, babies affected by trisomy 18 have a high mortality rate both before and immediately after birth. Most pregnancies where the fetus has trisomy 18 will end in a miscarriage or a stillbirth. Only a very few affected individuals live past their first year, and they will have serious health problems affecting the heart, the kidneys, the digestive tract, with severe developmental delays. (click) 



Sex Chromosome Differences
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Klinefelter syndrome (47, XXY)

Turner syndrome

Triple X syndrome (47, XXX)

Presenter
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In contrast, (click) many men with Klinefelter syndrome have no symptoms at all. Klinefelter syndrome is a type of chromosome abnormality called a “sex chromosome difference.” Usually, a female has two copies of the X chromosome, and a male has one X and one Y chromosome. If someone has an extra or missing copy of the sex chromosomes, they can have some milder medical and developmental issues, and often problems with infertility. The exact impact of the sex chromosome difference is different depending on the amount of each, but these tend to have much milder impact than Down syndrome or trisomy 18. With Klinefelter syndrome, a boy has two X and one Y chromosome. Men affected by this syndrome have low testosterone and reduced muscle mass, facial hair, and body hair. But some men with Klinefelter syndrome may not even realize that they have the condition. Two other sex-linked syndromes are Turner syndrome and Triple X syndrome. Turner syndrome (click) affects only girls, and results when one of the X chromosomes is missing or partially missing. Turner syndrome can cause a variety of medical and developmental problems, including short height, failure of the ovaries to develop and heart defects. (click)  Triple X syndrome, on the other hand, results when a girl has an extra X chromosome -- three instead of two. Although girls with this condition may be taller than average, this chromosomal change typically causes no unusual physical features. Most girls with triple X syndrome have normal sexual development and are able to conceive children. They may, however, have an increased risk of learning disabilities and delayed development of speech and language skills. (click)



Gene changes

September 2024 Interpreting for Prenatal Genetics 58

Presenter
Presentation Notes
So remember how we said that changes can occur at the level of chromosomes or at the level of the genes within the chromosomes? The conditions we’ve just talked about are chromosomal abnormalities. Let’s look now at changes at gene variants (click) – no, not that kind of jean!  I’m talking about changes to the DNA that only impact the coding of a single gene. (click) 



Gene changes
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Yes, THAT kind of gene. If a patient is known to have a higher risk of a single gene disorder, then that specific gene can be looked at to see if there are any variants in it that would cause that condition. Here are some examples of a few common single gene disorders that can be tested for in pregnancy. (click) 



Sickle cell disease
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This is a sickle.

These are sickle cells.

Presenter
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Sickle cell disease is caused by changes to the gene that creates hemoglobin, the part of the red blood cells that carries oxygen. Instead of being round, the affected cells are shaped like bananas or crescent moons – hence the name “sickle cell” – and only live 10-20 days instead of 90-120 days like normal red blood cells. In addition, these affected cells don’t function normally, leading to bouts of excruciating pain, as well as severe anemia, damage to the spleen leading to serious infections and many other complications.A person with sickle cell disease has inherited an affected gene from both parents. Some people have only one affected gene; this is called having sickle cell trait, and does not typically cause that person to become sick or have any medical problems. If both parents are carriers of sickle cell trait, they have a 25% chance with each pregnancy of having a baby affected by sickle cell disease. People of all racial background have sickle cell trait, but people of African descent are disproportionally affected. (click) 



Cystic Fibrosis
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Cystic fibrosis is caused by changes to the CFTR gene that result in a build-up of sticky mucus in the lungs and pancreas. This in turns leads to problems with digesting food, chronic lung infections and eventually respiratory failure.  About 1 in 25 people of Western European descent are ‘carriers’ of mutations in the CFTR gene. Similar to sickle cell disease, if two parents are both carriers of CF, they have a 25% chance of having a child who is affected. Carrier screening for CF is often offered during or before pregnancy. (click) 



How common are genetic changes?
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96%

4%

Not affected

All genetic
conditions

Presenter
Presentation Notes
But really, how common are genetic changes like these? Not very. (click) Altogether, only 4% of pregnancies are affected by genetic conditions. Down syndrome is seen in only 0.1% of babies worldwide – that’s one out of 1000. ��If the fetus affected is yours, however, that’s 100% of your child. So the issues that patients discuss with genetic counselors are often delicate and difficult. That’s where genetic counselors come in.  Before we go on, are there any questions on this material? Then let’s have a quick pop quiz. (click) 



Pop Quiz

• List three genetic conditions resulting from 
chromosomal abnormalities. 

• List two genetic conditions resulting from 
gene variants. 
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(click) List three genetic conditions resulting from chromosomal abnormalities. (click) List two genetic conditions resulting from gene variants. (click) 



THE WORK OF GENETIC COUNSELORS 
PART 2
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Remember those ol’ genetic counselors? The experts on explaining complicated stuff to people?  (click)



After testing
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If a patient chooses to have genetic screening or diagnostic tests, afterward the counselor will explain the test results using plain language (we hope!). Sometimes results are challenging to make clear. (click) 



Understanding test results
• Negative – no genetic change known to cause 

disease is found in the genetic material tested.
• Positive – a genetic change is found which is 

known to cause disease: aka pathogenic 
mutation.

• Variant of Uncertain Significance (VUS) – a 
genetic change was found, but scientists don’t 
know yet whether it causes harm or is benign. 
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(click) A negative result on a genetic test means that the laboratory did not find the specific genetic change that the test was designed to identify. Usually, a negative result is good news. (click)  A positive result on a genetic test means that the laboratory did find a specific genetic change that is associated with a genetic condition (a deleterious mutation or a pathogenic mutation). This is generally not good news. (click)  Sometimes in a genetic test, a change in the gene is found, but it is not clear whether this change actually causes problems or not. That means the genetic code is different from what might be expected, but they do not know whether this would cause the gene to not work properly, or whether it is benign and not relevant. This might be because the change has never been seen before, or because there aren’t enough examples of the change to know whether it could cause disease or not. This is called ‘a variant of uncertain significance’ (VUS). This result can be challenging to interpret and also leave the patient in a state of uncertainty, because it is not clear whether there is a problem or not. With time, these VUS results are eventually classified as either being a positive or negative result – this happens once there is enough data about the health of other people found to have these variants. (click)  



Screening vs. diagnostic tests

Screening tests
• Look at hormones, 

chemicals, or an very small 
sample of genetic material. 

• Results are usually reported 
as a level of risk. Over a 
certain level, the result is 
said to be “screen positive.”

• This only means that the 
fetus is at higher risk, not 
that the genetic condition is 
present for sure. 

Diagnostic tests
• Look at a significant sample 

of genetic material. 

• Results are reported as 
“positive,” “negative,” 
“VUS” or “polymorphism.”

• The result is usually 
definitive. 
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It is important to differentiate between a positive finding on the (click) screening test and a positive finding on a (click) diagnostic test.  (click) Screening tests are designed to look at hormones, chemicals or, in the case of the NIPT, an extremely small sample of genetic material. (click) Results are usually reported as a risk number, not as “positive” and “negative” the way a diagnostic test is. There may be a numerical cut-off that determines if the result is considered “screen positive” or “screen negative.” If the result of a screening test is “screen positive,” (click) that means that this fetus has a significantly higher risk than other people of having whatever the test is screening for. It does not mean that the fetus definitely has that condition. (click)  Diagnostic tests, on the other hand, are looking at a significant amount of genetic material. (click) So when a diagnostic test comes back positive for, say, Trisomy 21, the technicians are actually seeing a third 21st chromosome in lots of cells. (click) There it is. No question. (click)



What to do?
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If there is a high chance that a baby could have a genetic condition or birth defect, parents are faced with some tough decisions. Genetic counselors do not make these decisions for patients or couples; couples make these decisions for themselves. And like interpreters, genetic counselors keep to themselves whatever personal biases they may have. They do explain options, however, for treatment or for more genetic testing. They help couples understand what those options involve and what they might mean in the short and long term. So let’s look at some of the options that couple have when learning about a genetic condition in their unborn child. (click) 



Fetal surgery

September 2024 Interpreting for Prenatal Genetics 69

Presenter
Presentation Notes
A growing number of birth defects can now be treated while the fetus is still inside the womb. One of these is spina bifida, a condition in which the spinal cord is exposed through a gap in the spinal column. Fetal surgery is, however, still very risky for mom and baby and so needs to be carefully considered. It is also not available in every part of the country. (click) �



Termination of Pregnancy
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https://www.guttmacher.org/state-policy/explore/overview-abortion-laws

An Overview of Abortion Laws
Background
This resource is being updated and will be available again soon, in 
the meantime, please reach out to policyinfo@guttmacher.org 
with any inquiries.

To explore the latest abortion policies by state, visit our  
interactive map.

Visit our state legislation tracker for policy activity on all sexual 
and reproductive health topics.

AS OF FEBRUARY 2024 STATE LAWS AND POLICIES

Presenter
Presentation Notes
For some genetic conditions, there is no treatment, and they will result in the fetus dying in utero. In other cases, the baby may live to be born, but parents are not prepared to care for a child with the special needs caused by their genetic condition. For these families, terminating the pregnancy is an option. Every family is different and will make different choices based on what is best for them. While at the time of this writing, abortion is still legal in the United States, each state has different laws that describe the circumstances under which these services can be obtained. These can be quite limiting. Here is a website that summarizes the current laws in each state: https://www.guttmacher.org/state-policy/explore/overview-abortion-laws. (click) 

mailto:policyinfo@guttmacher.org
https://states.guttmacher.org/policies/minnesota/abortion-statistics
https://www.guttmacher.org/state-policy
https://www.guttmacher.org/state-policy/laws-policies


Continuing the pregnancy and preparing 
for a child with special needs
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Some couples choose to carry the baby to term despite the possibility or certainty of genetic abnormality and to care for his or her special needs after birth. Even for couples who would not choose to terminate a pregnancy, it can be helpful to know that the child to be born will have special needs. This knowledge can help the parents-to-be prepare mentally and emotionally and to link up with the resources they will need to help that child develop to his or her full potential. (click) 



Adoption of the child 
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Some couples choose to carry a baby with a genetic condition to term and then place the child for adoption. (click) 



Postnatal treatment and management
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Some birth defects and genetic conditions can be successfully treated after birth. Surgical repair of cleft lip and cleft palate are good examples of this. (click) 



“What if I want to have 
more children?”

• Accept the risk of raising a child – or another 
child – with the same condition. 

• Adoption
• Sperm/egg donation or embryo adoption
• In vitro fertilization (IVF) with pre-implantation 

genetic diagnosis. 
• Prenatal testing and diagnosis in future 

pregnancies.
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For families whose personal and familial health histories present a known or suggestive genetic condition, genetic counselors may discuss other options for building a family. These might include: (click) �Some families may be quite willing to take the risk of raising a child – or another child – with a genetic condition. Some families may choose to adopt a child rather than risk having a child with a genetic condition. (click)  Some families may choose to use assisted reproductive technologies using sperm, eggs, or embryos that do not have genetic changes, donated by a third party. (click)  In vitro fertilization (IVF) with preimplantation genetic testing tests the embryo that results from the in vitro fertilization for genetic conditions before it is implanted into the mother’s womb. (click)  And some couples opt to simply get pregnant and obtain prenatal testing and diagnosis in any future pregnancies. (click) 



Listen and support 
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None of these are easy choices. Not only can genetic information be hard to understand, it can elicit all sorts of feelings – guilt, fear, anger, frustration, despair. Genetic counselors help couples express and sort out these feelings so that they can make decisions that work for them and their families.  If these topics are difficult for couples and genetic counselors, they are equally as hard for interpreters as well. Let’s talk about specific challenges that interpreters face in prenatal genetics. But first – yes, a pop quiz! Any questions, first? (click) 



Pop Quiz

• What does it mean to have a negative result on a 
screening test?  

• What does it mean to have a positive result?
• What does it mean to have a negative result on a 

diagnostic test? 
• What does it mean to have a positive result?
• What is a “variant of uncertain significance?” 
• List five potential options for couples with a fetus 

that has a genetic condition. (Some options will 
not apply to all conditions.)
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Pop quiz(click) What does it mean to have a negative result on a screening test? (click) How about a positive result? (click) What does it mean to have a negative result on a diagnostic test? (click) And a positive result? (click)What is a “variant of uncertain significance?” (click) List five potential options for couples with a fetus that has a genetic condition. (Some options will not apply to all conditions.) (click) 



CHALLENGES FOR INTERPRETERS 
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As I mentioned, genetic counseling is not easy to do, and it can be hard on families. Genetic counseling can be challenging for interpreters too, for a variety of reasons. In addition to the technical difficulty of the terminology and the science that is discussed, there are many delicate topics to be addressed. (click) 



Family history 
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You did NOT 
really 

just ask 
me that!!!!!

Presenter
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Some of the questions that genetic counselors ask about family history can be potentially embarrassing. For example, they will ask about how whether any family members have had children with a partner who is a blood relation. This is called “consanguinity” and can sometimes lead to a higher probability of genetic problems in the offspring. Genetic counselors will also ask about questions about paternity – who is really the father of whom – and this can also result in some awkward moments. It is very important for interpreters to be both clear and completely non-judgmental in the way that these questions are phrased in the non-English language. ��The existence of family members with special needs can also be delicate. Patients may not see these family members as having genetic conditions. They may be seen simply as “slow” or “odd” or “different.” It will take care on the part of the interpreter to make sure that nuances of how patients discuss these family members are reflected in the interpretation.  Another area that requires special clarity is that of family relationships. In some cultures, your “auntie” could be your mother’s sister or just a good friend of the family. Your “mother” could be the woman who gave birth to you or another of your father’s multiple wives. For the genetic counselor, it is very important to know exactly what speakers means by the family terms that they use, and this may require the interpreter to ask clarifying questions before interpreting. (click) 



Reproductive history
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In the same way, there can be some delicate questions about reproductive history. There may be miscarriages or abortions in the mother’s past which she does not wish to discuss. Her partner may not know about them, which can also be challenging. At times, it may be appropriate for the genetic counselor  to speak with the mother alone. Again, the interpreter’s role is to be accurate, non-judgmental and sensitive to nuances in speech. (click) 



“Can you just read this form to the patient?”

NO! 
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CALL Model for Deciding 
When to Sight Translate
Don’t sight translate 
a document that is: 

Complex
Advanced
Legal, or
Long

How to say no 
politely.
1. Recognize the 

validity of the 
requestor’s goal.

2. Offer options.
3. Give reasons. 

Bancroft, et al. The Community Interpreter 
International, 2015

Presenter
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One of the tasks of an interpreter in genetic counseling is often sight translation of documents. These may be consent forms, informational flyers or financial forms. As interpreters, we are often caught in a real bind regarding sight translation. To sight translate or not to sight translate? How do we decide? This is especially difficult when the document in question is a consent form.  (click) Have any of you ever been handed a consent form and asked “Can you just read this form to the patient and have him sign?” So, can we do that? (click)  NO! Why is this a bad idea?  And why do we feel pressured to do it anyway?  We need to resist! Remember, informed consent is a process, not a piece of paper. (click)  Marjory Bancroft, in The Community Interpreter, introduces an acronym for times like these: C-A-L-L.  (click) “Don’t do a sight translation if the document is: Complex, Advanced, Legal, or Long.” And consent forms are always legal documents.  But how do we say no without getting in trouble? Marjory has a simple process for that as well. (click)  Recognize the validity of the requestor’s goal. �e.g. “Yes, we definitely need to make sure that the patient gives informed consent.” Offer options. �e.g. “ I would be happy to interpret for you if you’d like to do an oral consent, or we can check to see if this consent form is available in Cantonese.” Give reasons. �e.g. “I want to make sure the patient can ask questions and really understands what she is signing.”�The best scenario is that the genetic counselor or the provider will explain the consent form orally and have you interpret that. Once all the patient’s questions have been answered and consent has been given, the patient can go ahead with the test. (click) 



Termination of pregnancy
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The final challenging situation I want to address today is this: how do you feel about abortion?  Don’t answer out loud, but you need to think about this one.  One of the most delicate issues that can come up in prenatal genetic counseling is that of termination of pregnancy. Some interpreters have very strong feelings about this topic, one way or the other. However, your personal feelings cannot be expressed in any way whatsoever when you are interpreting.  Whatever your personal opinions, if you take an appointment in prenatal genetics and this topic comes up, you must continue to interpret and show absolutely no bias one way or the other. If you cannot do this, you should not accept appointments in this specialty area. You may ask, “But don’t I have the right to withdraw if I want to?”  As an interpreter, you have the right to withdraw when you are, unexpectedly, so overcome either emotionally or intellectually by the topic being discussed that you cannot continue interpreting accurately.  In this case, it is clear from the start that abortion may be a topic discussed in prenatal genetics. Therefore, you have no excuse to suddenly withdraw in the middle of a session. This in itself is a sign of disapproval to the patient and is unacceptable. So, as stated before, if you cannot be accurate and unbiased in a discussion about abortion, you should not accept appointments in prenatal genetics. (click) 



Summary
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1. Genetics is the study of how parents pass traits to their children 
through DNA, and how DNA controls how we grow and develop. 

2. DNA is “packed” into chromosomes – normally, we have 46 
chromosomes, divided into 23 pairs. 

3. On the chromosomes, various sections called “genes” code for 
particular traits or functions. 

4. If we have other than 23 pairs of chromosomes, or if the order of the 
base pairs in the genes is nonstandard, we get a chromosomal 
abnormality or a gene variant, which may lead to health problems. 

5. Because these problems are more common in certain groups, we 
offer pregnant women in those groups the opportunity for testing. 

6. Testing can be screening or diagnostic. 
7. When tests come back positive, there are hard decisions to be made. 

Presenter
Presentation Notes
This has been a LOT of new information – a lot to understand and remember! So here’s a quick review: (click) �Genetics is the study of how parents pass traits to their children through DNA, and how that DNA works to control how we grow and develop. (click) �DNA is “packed” into chromosomes – normally, we have 46 in chromosomes, divided into 23 pairs. (click) �On the chromosomes, various sections called “genes” code for particular traits or functions. (click) If we have more or fewer than 23 pairs of chromosomes, or if the order of the base pairs in the genes is nonstandard, we get a chromosome abnormality or a gene variant, which may lead to health problems. (click) �Because these problems are more common in certain groups, we offer pregnant women in those groups the opportunity for testing. (click) �Testing can be screening or diagnostic. (click) �When tests come back positive, there are hard decisions to be made. (click) We also introduced you to some examples of chromosomal abnormalities, such as Down syndrome, Trisomy 18 and Klinefelter syndrome, and to some examples of gene variants, such as sickle cell disease and cystic fibrosis. We talked about what options families have when tests come back positive, and what a genetic counselor does. (click) For the rest of the class we’ll be working with these concepts and this vocabulary, so that it becomes familiar and easier to manage. 	And if you have questions in the future, or if you’re just interested in this topic, here are some good online resources for you . . .  (click)



For more information, go to
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 Genetics Home Reference, from the National Institutes of Health: 
https://ghr.nlm.nih.gov/ 

 Learning Genetics , from Columbia University Medical Center: 
http://www.learninggenetics.org/index.html

 Talking Glossary of Genetic Terms, National Human Genome Research Institute: 
https://www.genome.gov/glossary/index.cfm
Spanish version: http://www.genome.gov/GlossaryS/

 Prenatal Genetic Testing Videos, Washington State Department of Health, in 
partnership with Genetic Support Foundation:  
https://geneticsupportfoundation.org/archive/genetics-and-you/pregnancy-and-
genetics/prenatal-genetic-testing-videos 

 National Society of Genetic Counselors, to find a genetic counselor close to you:
http://www.nsgc.org/;

 Genetics Support Foundation, 7 videos in  English and Spanish:
https://www.geneticsupport.org/

 Lexigene, English-French-Spanish lexicon: https://www.lexigene.com/en/, 

Presenter
Presentation Notes
. . . where you can read more about genetics in general and prenatal genetics in particular. I’ll leave this up here, while I ask, are there any questions? If not, let’s take a break. Please be back in 15 minutes. 
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