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GENETICS IN PRACTICE

• Over the last several years, genetic testing in practices 

has evolved. 

• We now have access to data we did not have before. 

• Some of it is helpful and some of it is not. 

• Today we will explore genetics in practice. 



GENETIC TESTING IN RETINAL PRACTICE- AN 
IMPORTANT DETOUR

• Who should do this, when and how.

• You can do it, hopefully this presentation will help you decide 

if this is something that will build your practice or not. 

• Genetic testing for everyday practice is not new concept but its 

becoming more and more common. 

• The big reason its more common is because of cost. There are 

free programs to get genetic testing done for patients. It is 

also available for purchase. 



NUTS AND BOLTS

• What do you actually do?

ordering and programs

Who qualifies for free

how to collect spit 



NUTS AND BOLTS

• Genetics are generally through prevention genetics for IRDs

• “My retina tracker” is the program through the foundation for fighting 

blindness and spark therapeutics.

• Invitae labs and blueprint have previously hosted the program. 

• https://www.invitae.com/en/idyourird/

• You can still go through other labs but the patient will have to pay

• You can pay for genes not included. 

https://www.invitae.com/en/idyourird/


YOU NEED TO SIGN UP FOR THE 
PROGRAM

• To work with Foundation for fighting blindness you need 

to sign up through their program. 

• There is an application and then you have to be 

approved

• Once approved you can order tests. 





PREVENTION GENETICS PANEL 





110 GENES INCLUDED:

• https://assets.preventio

ngenetics.com/sponsore

dTesting/ffb/MyRetina

TrackerProgram_110G

enePanel.pdf







TESTING PANEL 



WHAT YOU DO: TAKES ABOUT 10 
MINUTES OF EXAM TIME AND 5 
ADDITIONAL MIN OF STAFF TIME

• get a kit. They are free. 

• Fill out online consent forms. This takes a bit of time. 

• Fill out the vile label 

• Patient spits in the vile  or swab cheek. 

• Close it which puts preservative in

• Put vile in bag, bag in box, in fedex bag and mail out with the form. 

• Takes about a week to arrive to lab. 

• A month  or so to get the results. 



Eyewanttoknow.com
Me??



WHEN TO INCLUDE THE COUNSELOR

• I usually have the genetic counselor call first. 

• InformedDNA is the company.  

• I follow up afterwards. 



WHAT THE RESULTS LOOK LIKE: 







THE GOOD AND THE BAD OF THIS 
TESTING

• So here’s the issue:

1. The results are often ambiguous

2.  I’m not a genetic counselor, even when they are positive I 

often wonder if what I say is adequate. (do you know what 

those diseases are? Can you describe them with elegance?)

3.  It takes me a lot of time to figure all this out. 

4. The same gene can have different presentations

5. Conversations are often long. Take up a lot of chair time. 



• Genecard: https://www.genecards.org/cgi-

bin/carddisp.pl?gene=IFT80

• OMIM (Online Mendelian Inheritance in Man) : 

https://omim.org/entry/611177

• https://www.genenames.org/

https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT80
https://www.genecards.org/cgi-bin/carddisp.pl?gene=IFT80
https://omim.org/entry/611177


WHO TO TEST?

•  I often get asked about testing family members, children 

etc. 

•  My rule of thumb: don’t test people without symptoms 

(they don’t qualify for free testing anyway) 

• Also there are AMA guidelines for this



AMA GUIDELINES FOR GENETIC 
TESTING OF CHILDREN

• https://code-medical-ethics.ama-assn.org/ethics-

opinions/genetic-testing-

children#:~:text=Offer%20diagnostic%20testing%20wh

en%20the,ameliorate%20the%20condition%20are%20a

vailable.  

https://code-medical-ethics.ama-assn.org/ethics-opinions/genetic-testing-children
https://code-medical-ethics.ama-assn.org/ethics-opinions/genetic-testing-children
https://code-medical-ethics.ama-assn.org/ethics-opinions/genetic-testing-children
https://code-medical-ethics.ama-assn.org/ethics-opinions/genetic-testing-children
https://code-medical-ethics.ama-assn.org/ethics-opinions/genetic-testing-children


MAKING A CLINICAL DIAGNOSIS

• I run an ERG service so I usually use special testing to 

make diagnosis before running genetics. 

• They help provide more information. 



ELECTRODIAGNOSTIC 
TESTING 101

LEANING ON OTHER TEST RESULTS. 



I HAVE THE ADVANTAGE OF HAVING 
AN ERG, MFERG AND/OR VEP ON 
ALMOST EVERYONE. 

THIS ALLOWS ME TO DIAGNOSE BASED ON TESTING AND THEN GO AFTER 

THE GENETICS. 



THIS 
IS A
FULL 
FIELD  
ERG 



ERG A REVIEW 
• Credit: webvision

Cellular Origins of Electrodiagnostics 



WHAT DO WE USE IT FOR?
•  unexplained vision loss with a normal ERG

•  MS

•  asymmetric optic nerve atrophy/disease 



CASES

•  RP

•  ABCA4

•  other diagnosis



GENETICS IN RP

•  Genetics in RP are now a must. 

• Becoming Standard of care. 

• If you told me 20 years ago that I’d live in Texas and collect 

spit for a living and talking about spit collection I would not 

have believed you. 



RP CASE WITH GENETICS

• Why must we test the RP patients?

            Treatments available and in trials

RPE65 and Luxturna

RPGR

Others



RPE 65

• About 2% of RP 

• Also causes LCA

•  Luxturna



RP CASE 
1

Patient presents for ERG

20/20 OD, OS but with 
sections of lost vision

Lots of the family has RP 
but retinal appearance 
doesn’t match classic RP 









GENETICS

• Patient was positive for the SAG gene

• SAG is a common RP in the Hispanic population

•  Dominant in transmission

• No treatment, following over time. 



CASE 2- BULLSEYE

• 38 year old BF patient, referred for ERG for a bullseye maculopathy

• Wants more contact lenses. Presented to original OD looking for CL, 

has been referred to retina and ran out of lenses while waiting. 

•  No family history of eye problems.

• Does have children

•  Was told she was going to lose all her vision. Scared and looking for 

answers (and also contacts lenses) 



ENTRY TESTS

• 20/30 OD 20/80 OS

• Pupils, EOMS normal

•  Color: See attached

• Field: See attached



OPTOS



FIELDS



COLOR TESTING



OCT



ERGS



• Exam ends: Cone dystrophy with some rod involvement. 

Order genetic testing. 

• Told patient to expect to lose some more vision in good 

eye

• Told her its fine to wear CL

• Recommended low vision 



GENETIC TESTING RESULTS BACK! 

• ABCA4 carrier – one copy of ABCA4 defect

•  cone/rod dystrophy. Not 100% clear what is going on 

but it’s likely this gene contributes. 







ABCA4

• Gene for Stargardt

• This is what the genetic 

counselors will say.

Image from Quazi and Molday PNAS 2014



SAME GENE BULLSEYE NEW CASE –
CASE 3 

• 49 Asian female referred for ERG/EOG

• 20/60 OD and 20/40 OS

• Loss of central and night vision; exam translated. Patient 

did not speak English















ADDITIONAL CASES



VISION LOSS

• 9 year old male, high myope presents with decreased 

vision for ERG

•  20/50 OD,     20/80  OS

• Very high myope (about -7 OD, OS) 



OTHER MACULOPATHIES

•  





FOUND: RP1L1





CASE 5: SURE LOOKS GENETIC TO 
ME….



PATIENT PRESENTS 

• Patient presents for ERG/EOG for questionable pattern 

dystrophy

•  looks like a pattern dystrophy to me too.

• Symmetrical between eyes and has been there for 

several years





GENETICS

• Blank. Not helpful in anyway. 

•  So its not these 314 genes…. 



CASE 6: OPTIC NERVE ISSUES

• 18 year old patient referred to neuro-ophthalmology for 

optic atrophy with possible RP component?



• Vision very poor (20/400 OD, OS) has been since birth. 

• Optic atrophy by age 5 

• Sister has too

• Considered Lebers (mitochondrial, usually not in this 

panel). 

•  Ran genetics due to  RP concern around peripheral 

pigment changes. 
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GENE FOUND
• Gene is for optic atrophy. 

• No RP component

•  Gives clear picture



OPTIC ATROPHY GENE



CASE 7: ANOTHER DOCTOR ASKS FOR 
HELP

• Patient presents with early onset diabetes and vision loss. 

• Patient 20 year old female

• Dr thinks patient may have Wolfram syndrome based on 

clinical history. 

• At the time the gene for Wolfram was in the panel so it 

was collected
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WOLFRAM SYNDROME
•  diabetes and vision loss before 15

• Has some trials and possible treatments available

•                                                                                :Cleveland clinic



GENES BACK!

• Patient does have wolfram gene!!

• Helps with improved treatment for her an her family!



CONCLUSION

• Genetics can sometimes be helpful in better

understanding what is going on with a patient.

• They do not always provide the information wanted

however

• They will likely increase over the coming years.
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