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Essential Clinical Genetics for LEND and UCEDD Programs

Case 1

Antonia: 5-month-old with Bilateral Sensorineural Hearing Loss

You are a pre-doctoral audiology LEND trainee who has recently worked with your audiology faculty supervisor at Starbright Children’s Hospital to evaluate 5-month-old Antonia.  You have diagnosed her with bilateral sensorineural hearing loss.  Antonia failed the newborn hearing screen before leaving the hospital at two days of age.1  The hospital gave her an appointment for a follow-up visit for a more definitive test, but the family was lost to follow up until a social worker from the State Early Screening Hearing Program contacted the parents.  They brought Antonia into the clinic for repeat testing by auditory brainstem response (ABR).2  You and your faculty supervisor are preparing to share the findings with them.  

Small Group Discussion Instructions:  In your small group, consider the following questions that you will want to ask your supervisor so you are well-prepared for the session with the parents.
The family speaks some English, and an interpreter is also available.  The family has completed a brief intake form that includes a family history survey and a short checklist of questions about the medical history and exam.  The only positive finding on the checklist is that Antonia has a 2-year-old sibling, Yohannis, who does not talk much.
1.Based on this family history, should a geneticist/genetic counselor evaluate the family?
It would be helpful to have more information about her brother.  For example, could he have hearing impairment?  Does he have speech delay because he also has hearing loss?  If he also has hearing impairment, then this is a classic presentation for an autosomal recessive disease that is associated with hearing impairment.  The patient should be referred to a geneticists in this situation.  In addition, if the family is interested in trying to identify a genetic etiology for the hearing loss in Antonia, then referral to a geneticist is warranted.
2.  If the checklist were negative, should the patient should be referred to a genetics professional and/or have genetic testing?

Not all patients with hearing impairment need to be referred to a geneticist.  One could consider providing the family of an affected child with a fact sheet about the etiology of hearing loss, including genetic causes.  A referral to a geneticist could then be provided if the family requests a genetics evaluation.  One should also consider the goals of the family.  If they have questions about a potential genetic etiology, recurrence risk, or prognosis, then referral to a geneticist should be considered.  The presence of dysmorphic features should also prompt referral to a geneticist/genetic counselor.  However, there are many genetic causes for hearing impairment that are not associated with dysmorphic features.  Therefore, the absence of dysmorphic features does not rule out the possibility of a genetic etiology to hearing loss.
3.  What are the components of pre-test and post-test genetic counseling?  Who can provide this counseling?

The main component of pre-test counseling is an informed consent discussion about the testing with the patient and/or family.  It is usually provided by trained genetic personnel (geneticist or genetic counselor), but can also be provided by another health care professional who has expertise in the conditions that are being tested.

The informed consent process includes the following components:
	· Indication for the testing

· Information on what the test is intended to tell the individual (i.e., determine whether a mutation can be detected in a specific hearing loss gene) 

	· Information that can be learned from a positive or negative test result 

	· Possibility that no additional information may be generated from the testing.

· Possibility that the test will uncover a mutation of unknown clinical significance that may require further investigation 

	· Alternatives for risk assessment other than genetic testing (i.e., empiric risk tables, personal risk factors, or computerized models) 

	· Recurrence risk for couple and risk to other family members

· Risks, benefits and limitations of currently available medical options for individuals who test positive 

	· The technical accuracy of the test (i.e., sensitivity, specificity, and so on)

	· The risk of psychological effects and family disturbance as a result of testing both positive and negative for a mutation

	· The risk of revealing nonrelatedness in the family and how this will be addressed

	· The method for result disclosure to the patient and other family members

	· How confidentiality of test results will be maintained, if applicable

	· The risk of employment and/or insurance discrimination after genetic testing, with an explanation of the state and federal measures currently in place 


4.  For those patients with hearing loss who are referred to a geneticist/genetic counselor, what are the benefits of having genetic testing?  For example, what are some of the informative findings that genetic testing might reveal in a child with bilateral sensorineural hearing loss?
The identification of a genetic etiology for hearing loss can be informative in several ways.  It can be used to determine the recurrence risk for the couple, the prognosis, and the possibility of associated co-morbid problems that may require screening.  It may help the family find a supportive social network of others with affected family members.  There may also be research studies that are ongoing or could be offered in the future that the patient/family could enroll in.

If a patient is found to have a nonsyndromic genetic cause of hearing loss, screening for other associated features is not needed.  For example, if the hearing loss is due to Connexin mutations (about 50% of autosomal recessive cases of isolated hearing loss), then the patient does not need ophthalmology monitoring, an EKG, or renal ultrasound.  If no cause can be identified, then each of these screening tests must be considered.
5.  On the other hand, what are the limitations of genetic testing?

In many clinical conditions, it is unlikely that a specific genetic diagnosis will significantly impact the management of the patient.  Furthermore, for many conditions the genetic testing may be unremarkable, even if the condition is due to an underlying genetic condition.  This occurs because the genetic basis is currently largely unknown for many common pediatric conditions, like developmental delay, autism, and epilepsy,     
6.  If testing is carried out, who should discuss the results with the family?  Does the answer depend on whether the results are positive, negative, or inconclusive?

It depends on each clinic or center.  Ideally, whoever ordered the test after providing pre-test counseling would provide the post-test counseling where the results are discussed.  Furthermore, depending on the preference of the physician and the experience level of the counselor, the physician, counselor or both will discuss the result of genetic testing that is ordered through a genetics clinic.  In many situations, the negative results can be disclosed over the phone.  However, abnormal results should typically be discussed in person.  Inconclusive results should also be discussed in person by a geneticist or genetic counselor because “inconclusive” can have different meanings in different clinical scenarios, and it can be very difficult for non-geneticists to understand the complexities for genetic test results.
7.  What are the potential barriers to performing genetic testing, including psychosocial and financial factors?

Potential barriers include parental misunderstanding of genetic testing, fear of stigmatization, fear of blame for genetic condition, cost and insurance coverage, complexity of the logistics of performing the testing, and parent(s) who maintain alternative view of the etiology, etc.   

8.  If the child is referred to the geneticist/genetic counselor and the parents prefer not to have testing, how should the health care professionals respond to the parents’ decision?
In the case of sensorineural hearing loss, it is unlikely that genetic testing will have a significant impact on the patient’s treatment.  Therefore, the informed decision of the family should be respected.  A summary of the discussion and the family’s decision should be documented.  The health care professionals caring for the patient should continue to provide ongoing support and treatments for the hearing loss and any associated co-morbid conditions that may arise.  They may also be able to help find local resources for the family.  
9.  Which of the following databases provide resources and other supports to parents of children with congenital hearing loss?  Select all that apply.  

A. GeneTests.org

B. National Organization of Rare Diseases

C. Online Mendelian Inheritance in Man

10.  Does the geneticist/genetic counselor continue to be involved in the care of children/adults with hearing loss after they are diagnosed?  If so, what is their role?

This depends on the practice of the local genetics clinic.  For patients where a genetic diagnosis of hearing loss has been identified, a genetics clinic can provide updated clinical information to families, so many clinics recommend returning every 1-2 years to determine if there is any new information about the condition.  

If the evaluation fails to yield a specific diagnosis, then a follow up appointment in 1- 2 years can be offered to determine if new genetic testing is available.  Also, if the patient were to develop a new medical concern, then referral back to the genetics clinic may be warranted as that may be a manifestation of a genetic condition that was not considered initially.
1 The screening procedures for newborns and infants are simple and painless, and can be done while the infant is resting quietly. The two common screening methods used with infants are otoacoustic emissions (OAEs) and auditory brainstem response (ABR). These tools can detect hearing loss averaging 30 to 40 decibels (dB) or more in the frequency region important for speech recognition, e.g., approximately 500–4000 Hertz (Hz). (ASLHA)

2 The auditory brainstem response (ABR) test gives information about the inner ear (cochlea) and brain pathways for hearing. This test is also sometimes referred to as auditory evoked potential (AEP). The test can be used with children or others who have a difficult time with conventional behavioral methods of hearing screening. The ABR is also indicated for a person with signs, symptoms, or complaints suggesting a type of hearing loss in the brain or a brain pathway. The ABR is performed by pasting electrodes on the head—similar to electrodes placed around the heart when an electrocardiogram is run—and recording brain wave activity in response to sound. The person being tested rests quietly or sleeps while the test is performed. No response is necessary. ABR can also be used as a screening test in newborn hearing screening programs. When used as a screening test, only one intensity or loudness level is checked, and the baby either passes or fails the screen (ASLHA).
