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The Eye Doctor’s Changing Practice in
the Era of Gene Therapy
Presented by Nancy Holekamp, M.D.
Submitted by Emily Pike, O.D.
Research Updates
• Dr. Holekamp updated us on the study that
she was a part of concerning slowing the
progression of geographic atrophy with
lampalizumab. Unfortunately, it did not work.
Roche Genentech has shut down the study.
Lampalizumab was an anti-factor D in the
alternative complement cascade. Although this
study did not work, other companies are
looking at anti-C5 and anti-C3 which are higher
up in the complement pathway. Dr. Holekamp
is a part of these studies.
• Diabetic macular edema is often treated with
anti-VEGF but it does not work for 60-70% of
people and need something more. Dr.
Holekamp is in a study with Roche Genentech
to study a biphasic molecule which is antiVEGF on one head and is anti-ANG-2 (AntiAngiopoietin-2). Angiopoietin-2 is elevated in
stressful conditions in the retina and causes
leakage and exacerbates what VEGF is doing.
ANG-1 is constitutively produced in the eye
and promotes healthy blood vessels. ANG-2
competes with ANG-1 for the same receptor
(TIE2 receptor). This new molecule would
gobble up the VEGF and ANG-2 to let the
existing ANG-1 bind to the TIE2 receptor to
promote blood vessel health. This is in phase 3
clinical trial. The phase 2 trial looked great for
those who had never received injections of
anti-VEGF before. If you have patients with
center-involved diabetic macular edema, Dr.
Holekamp would like you to send them her
way to get them into a clinical trial. The
patients must not have had any injections.
Travel support and stipend compensation will
be provided.
Gene Therapy for Inherited Retinal Disease
Gene Therapy is here and is curing blindness! No
relevant financial disclosures for this talk.
Gene therapy delivers a healthy gene into a
malfunctioning target cell with the goal of restoring
function. This is done through a viral vector where
they are purposely injecting viruses into people’s
eyes.
*******Continue on next page*****

*******Continued from previous page****
Voretigene Neparvovec became FDA-approved in
December of 2017. It is only indicated for one disease,
Biallelic RPE65 mutation-associated retinal dystrophy.
Biallelic means it is autosomal recessive so you must
have two bad copies of the gene to get the disease.
This is the only ocular gene therapy that is FDAapproved and one of the few in all of medicine.
In the visual cycle, the retina tranduces the light into
an electrical impulse using a derivative of vitamin A
called 11-cis-retinal. In the transduction process, 11cis-retinal becomes 11-trans-retinal which then must
go back to become 11-cis-retinal in a 2-step process
which requires the RPE65 protein. If both genes are
bad and you don’t have this protein then you don’t
have a visual cycle. All the toxic parts accumulate in
the retina and that is how the bone spicules form in
the retina. It affects mostly the rods and then the
cones leading eventually to total in the dark blindness.
This can be so severe that those afflicted can be
infants and often are darkness blind by their teenage
years.
There are many names of biallelic RPE65 mutations:
retinitis pigmentosa (RP), Leber Congenital Amaurosis
(LCA), early childhood-onset retinitis pigmentosa
(ECRP), early onset severe retinal dystrophy
(EOSRD), severe early childhood-onset retinal
dystrophy (SECORD). Among 70 patients with
confirmed RPE65 mutations, there were 20 different
diagnoses but all had the same disease. The clinical
picture for these inherited retinal diseases(IRDs) is
similar and more than 300 genes have been
implicated in IRDs of all kinds: nyctalopia, nystagmus,
loss of peripheral visual field, loss of visual activity and
sluggish or loss of pupillary response. Diagnosis of
IRDs has been based solely on clinical exam and
ERG but this is no longer sufficient. Genetic testing is
now required in order to move forward in the era of
gene therapy.
A new primary endpoint has been created to evaluate
vision in these patients since visual acuity
is not a good measure of function. There is a novel
measure of functional vision, the multi-luminance
mobility test (MLMT). This test was developed with
feedback from the FDA and is a mobility course
designed to measure ambulatory vision. There are 7
standardized light levels with 12 standardized
configurations of a maze. Patients are evaluated on
their accuracy and speed in navigating this maze and
it has been designed to be navigable by
*******Continued on next page**********
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children as young as three years old. This was the
primary endpoint used in the phase three clinical trials
for Voretigene Neparvovec.
Gene therapy requires several decisions when
designing specific viral vectors to infect the target cell.
One must decide on the infectivity of the virus. Are
dividing or non-dividing cells the target? The virus
must be stable so it doesn’t breakdown inside the eye.
It must have a big carrying capacity and can’t produce
inflammation when inside the eye. One must also
decide if the virus will integrate into the DNA of the
host cell’s chromosomes versus remaining
extrachromosomal or episomal. Voretigene
Neparvovec is delivered as an episomal vector, called
AAV2 (adeno-associated viral vector 2) which targets
RPE cells. AAV2 is non-pathogenic and infects both
dividing and non-dividing cells. There is low potential
for immune response but enough viral vectors must be
delivered for therapeutic transference of gene
expression. Retinal specialists perform a vitrectomy
and deliver an injection into the subretinal space to
infect the RPE cells. RPE cells then produce the
RPE65 to allow it to function in the visual cycle.
Approximately 15 million viral vectors are delivered
through the injection in order to produce enough
RPE65 to get the retina to see.
The clinical development of Voretigene Neparvovec
began in 1997. RPE65 mutations are naturally
occurring in Swedish Briard dogs. There is a gene
mutation that occurs in this breed of dogs due to
inbreeding. In 2001, gene therapy was first used to
improve vision in dogs that were born blind. Dr. Jean
Bennett (University of Pennsylvania) and Dr. Albert
McGuire (Children’s Hospital of Philadelphia) were the
ones who pioneered this technique. They received
funding to pursue safety studies in non-human
primates. It took 10 years to move to human studies.
Spark Therapeutics is now responsible for the human
studies. The first study in 2007 only involved 12
patients (8-44 years old) who received a single
subretinal injection of the AAV2 with the RPE65 gene
into their worse seeing eye. This was a dose
escalation study with all being non-toxic.
The highest dose was selected for future trials. A
follow-on study design allowed for injection in the
second eye in 11 out of 12 study subjects. The results
of the study were good so the FDA allowed for the
researchers to skip right to a Phase 3 study, which
often occurs when there is an unmet need.

*********Continued on next page***********
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The Phase three clinical trial had 20 patients with nine
controls. The average age was 15 years but patients
had to be older than three years old. The subjects had
to have a sufficiently viable or rescuable retina as
evidenced by an OCT macular thickness of greater
than 100 microns. In this study, treated subjects
received bilateral injections and the controls did not
receive sham surgeries. The controls crossed over to
the treatment group at one year. This study was fully
enrolled by 2013. They were able to navigate the
maze at 50 lux at baseline and with treatment they
were able to navigate in near darkness. There was no
statistically significant difference in visual acuity but
they were better able to navigate in the dark (the
primary endpoint of the FDA study). Effects of the
treatment were shown to have lasting effects at four
years out.
As a result of this study, the FDA approved Voretigene
Neparvovec as a gene therapy treatment in December
of 2017. This breakthrough therapy has been given an
orphan product designation,meaning the FDA fast
tracks it. The first treatments have been given at a
cost of $425,000 per eye. Everyone who needs
treatment will get treatment. This disease is so rare
that there are less than 10,000 people in the US who
have biallelic RPE gene mutations. This treatment
came from more than a decade of innovation across
all aspects of the program, including design,
manufacturing, formulation, surgical deliver and
clinical trial endpoint. All of this has led to an opening
of the doors to more gene therapy research.
Spark Therapeutics is actively engaged in applying its
gene therapy platform to other IRDs. The key is to find
the gene mutation that is responsible for a particular
disease. There is a free genetic testing program
through the Foundation Fighting Blindness called “My
Retina Tracker.” Your patients can sign up for this
genetic testing study at
https://www.myretinatracker.org/ but you must sign up
as a sponsoring clinician for this study for your
patients to be able to access the program. Over 260
gene mutations can be identified through this testing.
Test samples can be submitted by cheek swab or
blood draw.

*************Continue on next page********
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The Eye Doctor’s Changing Practice in the Era of
Gene Therapy
The treatment will be done in centers of excellence. It
will affect your practice even though you are not doing
gene therapy. With retinitis pigmentosa, diagnosis has
been done through noting family history, visual acuity,
visual field test, color fundus photographs, OCT to
look for CME and reference for ERG testing. Most of
the “treatment” for RP has been a referral to a
hereditary retinal degeneration specialist. In the past,
the best chance to give a patient the prognosis was to
reference what happened to their family member who
also had RP. For treatment options, there were none
and patients were referred to the Society for the Blind
and Visually Impaired and the Foundation Fighting
Blindness (Dr. Holekamp still refers to these
resources). We should no longer use the term “retinitis
pigmentosa” to refer to this disease. We should be
using genetic testing to identify their specific disease
gene mutation. Dr. Holekamp has used several places
for genetic testing: Carver Laboratories (has a cost
and only could identify 1-3 genes), Prevention
Genetics (free and could identify 31 genes) and
Myretinatracker.org (free). She now uses only
myretinatracker.org which can identify over 260
genes. OCT is used to assess for viable retinal cells.
ERG has historically been used to assess for severity
and progression of disease but is generally not a good
indicator of prognosis. Dr. Holekamp directs people to
www.clinicaltrials.gov to find gene therapy clinical
trials and is encouraging the Foundation Fighting
Blindness to put a link on their website to this site.
In the future, Dr. Holekamp sees IRDs becoming a
surgical disease with injection of viral vectors. Today
surgery involves vitrectomy with sub-retinal delivery of
gene therapy. But someday, it could be a process
where we just have to inject ciliary epithelium which
would give us the opportunity to do in-office intravitreal
injections to deliver gene therapy. In addition, surgery
could possibly be performed in infancy by pediatric
retinal specialists or even in utero. Fetal care
specialists and hereditary retinal disease specialists
are vital to early identification of those afflicted.

There is also the possibility of altering the gamete
to try to eliminate the hereditary nature of the
IRDs altogether. Dr. Holekamp has optimism that
this could all be reality in the next 20-30 years.
*********************************************************

A BIG THANKS to Dr. Holekamp
and Pepose Vision Institute for speaking
and Sponsoring our August meeting.

http://www.dryeyebootcamp.com/

MOA Report July 2018
Submitted By: Steven Rosen, O.D.
Jason Riley, O.D.
The MOA Board met at the MOA building on
Saturday, August 4 for its annual pre-convention
board meeting. Jason and I were present. Of course,
MOA President Tom Cullinane was there as well. We
met in the space of our tenant, the Missouri Realtors
Assn. They did a terrific job with renovation, and the
MOA building should appreciate in value because of
their lease and their efforts.
The main purpose of this meeting is to deal with
remaining convention issues. The MOA Annual
convention will be held October 11-14 in Branson at
the Hilton Branson Convention Center in downtown
Branson by the landing. Registration is open at
https://www.moeyecareconference.org/. This year’s
convention, Turn the Beat Around, will start Thursday
with optional golf at Branson Hill Golf Club. Education
starts on Friday and continues through Sunday.
Speaking will be Spencer Johnson, OD on
neuroimaging, pharmacology, Diabetes and Nutrition,
and Lumps and Bumps. Jeffrey Walline will address
caring for children including contact lenses and
myopia control. Christopher Wolfe will talk about
cranial nerve palsies, vitreomacular interface, optic
nerve and glaucoma, and amblyopia. In all, there will
be 14 hours of great CE available. The Exhibit Hall will
again be on Friday, from 11:00 until 3:00. Last year,
the exhibit hall was full, but there are still some
openings for this October. Please ask your visiting
reps if they will be at convention and suggest that they
plan to be there if they are not. If there is interest,
have them contact Jason or me, or have us contact
them. There will be a family comedy show by Buckets
N Boards, a regular Branson entertainment group, on
Friday evening. There will be unscheduled time on
Saturday evening, to take in a Branson show or
whatever.
Of course, there will be some MOA Business to
conduct at the convention. One of the main items is a
MOA By-Laws change. The board has been proposed
that the Northwest Society and the West Central
Society be eliminated and combined with neighboring
societies. These are not active societies and it has
been a challenge to find doctors willing to be Trustees.
This would reduce the number of societies from 9 to 7.
To keep the desired 10 Trustees, 2 At-Large trustees
would be added. Since St. Louis already has 2
Trustees, the proposed change specifies an At-Large
trustee may not come from SLOS, but that both St.
Louis Trustees get a vote. Presently, the two St. Louis
trustees only get one vote. This has always
*************Continue on next page***
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underrepresented St. Louis ODs when a vote was
taken. We encourage SLOS members to attend
convention and to attend the business meeting to
support this change.
The Board also discussed Patient Safety legislation
for the 2019 legislative session. This year, the MOA
hopes to have a bill pre-filed by the end of the year.
The Board also voted to help the Oklahoma
Optometric Association in their battle with Wal-Mart,
who is trying to change the Oklahoma optometry law
to be more favorable to Wal-Mart.
Dr. LeeAnn Barrett has agreed to stay on as MOA
Executive Director for 2 more years. Dr. Barrett
announced that plans are already underway to hold
next summer’s Leadership Retreat here in St. Louis in
conjunction with the 2019 Optometry’s Meeting to be
held in downtown St. Louis. She is trying to arrange to
attend a Cardinals game on Saturday night.
########################

UPCOMING EVENTS
NEXT MEETING
Tuesday September 11, 2018
Marriott West
Jason Jedlicka, O.D.
Indiana University School of Optometry

Saturday September 22., 2018
Dry Eye Boot Camp
For more information see the above ad, and
follow this link: http://www.dryeyebootcamp.com/

Wednesday September 26, 2018
13th Annual Summer Seminar

Presented by: Visionary Eyecare and
Surgery @ Mike Duffy’s Pub and Grill.
Please see above information

Valuable MOA links:
MOA website, http://www.moeyecare.org/
AOA website, http://www.aoa.org/?sso=y
TAYE website,
http://thinkaboutyoureyes.com/aoa

Tuesday October 9,2018
Marriott West
Art Epstein, O.D.
The Zen of Dry Eye Mastery: A Simple System for
Clinical and Practice Success
22 h2 Hours CE

Job Opportunity

Special Thank You to Steve Rosen for
serving as a trustee to the MOA on
behalf of the
St. Louis Optometric Society

New Members to be Presented
In October
Kevin Dittlinger, O.D.
Michael Katich, O.D.
Eric Ricker, O.D.
Justin Wilkinson, O.D.

Mobile Eye Care Solutions
248 S Florissant Rd Ferguson MO 63135
Phone (314) 522-8773 (888) 522-8773
Exciting opportunity to join a privately owned, well
established company to provide eye care in a unique setting
with no weekends and no evening hours.
We have an exciting opportunity for a compassionate and
knowledgeable optometrist to join our team in providing on
site eye care to nursing homes and assisted living residents.
Our family owned company has been in business for over
18 years and we are the leading provider of mobile
comprehensive eyecare in the St. Louis and surrounding
area. We give our patients the same level of care that they
would receive in an office setting, including not only
comprehensive exams but also on-site glasses fitting and
repairs, visual field testing, OCT testing, and photography.
We are an integral part of their overall health care and
quality of life. An ideal candidate would have licensure in
Missouri and Illinois. We would consider a part-time or
full-time doctor. Part time would offer flexibility in what
days are worked. There are no weekend or evening hours.
Doctors are paired with an assistant to help with testing,
charting, and glasses fitting. All scheduling and secondary
testing is done by office staff. We offer a competitive salary
and cover pro-rated licensure, malpractice, and CE fees.
Compensation includes a daily stipend for lunch and
contribution to a Simple IRA. A full-time position includes
PTO, health insurance, dental insurance and disability
insurance.
Please contact Lisa Chabot, OD at
lchabot@mobileeyecaresolutions.com with your
resume/CV.

