Breakthrough for Treatment of Severe KC
The journal Nature Biotechnology published exciting news of a bioengineered implant used in place of
corneal transplants for treatment of advanced keratoconus.
For more than a decade, biomedical engineers at Linkoping University in Sweden have been refining a
replacement for human cornea tissue. They note that 12.7 million people worldwide have cornea-related
blindness that could be improved with a corneal transplant, and yet the current supply is one donor cornea for
every 70 needed. Most of the supply of available corneas are found in a handful of countries. Many lower and
middle income countries have limited or no eye banking facilities, and a lack of trained personnel for tissue
harvesting and preparation.
The bioengineered tissue starts as collagen collected from pigskin. The collagen is tested, treated, and
undergoes two separate crosslinking procedures to stiffen the tissue. The result, BPCDX (bioengineered
porcine construct double crosslinked), is biocompatible and contains no cells, stiff enough to flatten the curve of a
cornea, does not degrade, and can be easily produced and packaged. The single best feature may be that
BPCDX has a shelf life of 2 years compared to human donor tissue which must be used within 2 weeks. The
authors are confident BPCDX will improve availability and reduce storage problems that exist in countries where
performing corneal transplants is rare.
The paper described 10 patients in Iran and 10 in India, blind or nearly blind as a result of advanced
keratoconus, recruited for the pilot study. Both of these countries have high rates of keratoconus (2.3% of India’s
population or 30 million people, and 4% or 3.4 million in Iran). All subjects were contact lens intolerant and had
extremely steep and thin corneas due to advanced disease. A simple incision was made into the cornea,
creating a pocket, and the BPCDX was slipped into place with no stitches required to close the wound.

After two years of observation, the corneas remain clear, and no scarring developed. All patients experienced
improved vision, flattening of their cornea, and were able to wear contact lenses.
The next step will be a large-scale clinical trial comparing long-term results with BPCDX to those with
traditional corneal transplant. For countries where human donor tissue is scarce, the availability of
bioengineered tissue like BPCDX may offer those with advanced keratoconus a second chance at sight.
Reference: Rafat M, Jabbarvand M, Sharma N, et al, Bioengineered corneal tissue for minimally invasive vision restoration in advanced keratoconus in two clinical cohorts,
Nat Biotechnol. 2022 Aug 11. doi: 10.1038/s41587-022-01408-w. Online ahead of print. PMID: 35953672

Scleral Lenses Popular Among KC Community
For more than 50 years, if you asked someone with keratoconus about their contact lenses, chances are they
were wearing 'hard' or 'rigid' gas permeable (GP) lenses. In most cases, these lenses offered the best vision for
an individual with keratoconus. Patients who could not tolerate GP lenses were forced to consider a corneal
transplant.
Doctors at the University of Illinois at Chicago conducted a medical records review of new patients in their
keratoconus clinic for the year 2020, and compared the findings to a review for the year 2010. They found that
there were 292 eligible patients in 2010 and 217 patients a decade later. While there were fewer patients in
2020, they had more severe keratoconus based on steepness of their corneas and their vision. The authors
theorize that many patients with mild or moderate keratoconus are now treated effectively in the community,
leaving those with the most severe disease to receive care at an academic medical center. Patients in 2020
achieved better corrected vision than what has recorded in 2010.

GP lenses are still the most common treatment for keratoconus. In 2010, 69% of the lenses prescribed by the
clinic doctors were GP lenses. That fell to 60% by 2020.
In 2010, the clinic did not prescribe a single scleral lens. By 2020, more than 1 in 5 patients (22%) were being
fit into scleral lenses.
A previous survey of optometrists revealed that most optometrists fit their first scleral lenses between 2010 and
2015. Scleral lens education is now an established part of the curriculum; any optometrist trained in the last
decade has as much experience fitting scleral lenses as GP lenses.
Scleral lenses give doctors another option to offer patients for vision rehabilitation. The ability to achieve a
good fit and good vision with all types of contact lenses continues to improve; even patients with advanced
disease are seeing better than they ever were.
Reference: Scanzera A, Deeley M, Joslin C, et al, Contact Lens Prescribing Trends for Keratoconus at an Academic Medical Center: Increased Utilization of Scleral Lenses
for Severe Disease, Eye & Contact Lens, 48:58-62, 2022.
Nau C, Harthan J, Shorter E, et al, Demographic Characteristics and Prescribing Patterns of Scleral Lens Fitters: The SCOPE Study, Eye Contact Lens, 44:S265-S272,
2018.

In My Own Words:

Keratoconus Life Lessons
Meet Dr. Justin Belsky MD. In 2008, he shared his KC journey with NKCF. At that time, he was a medical
student thinking about his future. Today, Dr. Belsky is Assistant Professor in Emergency Medicine at the Yale
School of Medicine. He lives in New Haven with his wife and two kids.
"I never envisioned a career in medicine. In high school I lacked future direction as my focus was on athletics and
not my education. That was until I was diagnosed with keratoconus.
"My vision started to deteriorate, and I went from feeling invincible to questioning my health. As my vision
became worse, I was fitted with rigid gas permeable contact lenses. At first, it was a difficult transition but with
persistence I was able to build up my wear time.
"However, as my disease progressed it became harder to fit me with these lenses and I made what seemed like
a difficult decision at the time and underwent cornea transplants in college.

"I was amazed by the dramatic improvement in my quality of life. Post transplant, my vision was 20/20 in both
eyes with the use of glasses and I no longer felt like my vision was a disability. Before my transplant I was legally
blind but now I could see perfectly.
"I became interested in becoming an ophthalmologist with the hope of helping those in similar situations. I began
medical school and started performing cornea research.
"As I progressed through medical school I realized that Emergency Medicine truly was the field for me and
started my residency at Henry Ford Hospital in Detroit. From the lessons I learned as an ophthalmology
researcher, I discovered a link between a protein found in the blood of sick patients with an infection and the
development of septic shock. This research led me to a fellowship at Massachusetts General Hospital.
"Now I am Assistant Professor of Emergency Medicine at the Yale School of Medicine. I currently attend to
patients in the emergency department, teach residents, and am active in the sepsis research community.
"My first transplant was in my left eye in 2006; I was 21 years old at the time. I subsequently underwent a
transplant in my right eye a few years later. It has been 16 years since my transplant and my vision with glasses
is 20/25 in my left eye and 20/20 in my right eye.
"It is interesting to ponder what my life would have been if I were born prior to the advancement of transplant
technology. I would not have become a doctor and everyday wonderful events like seeing my children smile
would not be possible. It is clear that keratoconus has shaped more than the curvature of my cornea, it gave me
purpose in life to pursue a career in medicine and help others."
We want to hear from you! Share your journey with keratoconus "In My Own Words"
and help to inspire others. For information and instructions about telling your story in a
future NKCF Update, click here.

A Case of Unilateral Keratoconus?

Cornea specialists published a consensus paper on the diagnosis of keratoconus in 2015 that included three
characteristics of keratoconus. Patients should have changes (steepening) to the front and the back of the
cornea, and the cornea must show thinning or variations in thickness. Today, improvements in imaging enable
doctors to pick up subtle characteristics of the disease before vision is lost, or the cornea changes become too
extreme.
These experts also concluded that because there are genetic and biomechanical elements to KC, the
disease is bilateral (both eyes) even if the condition is worse in one eye.
Clinicians in France recently described a 19 year-old man who was diagnosed with KC in his left eye, with a
cornea that was significantly thinner and steeper than his right eye. The patient admitted that he rubbed his left
eye, and he has advised to stop. The doctors completed a battery of diagnostic tests to both eyes.
The authors found this case noteworthy because they documented diagnostic test results for the next 14
years. Now 33 years old, the patient still shows no signs of disease in his right eye. The patient was presented
as a possible case of unilateral keratoconus.
We asked two cornea experts if they believe the unicorn of unilateral keratoconus is real. Dr. Marjan Farid
MD is Clinical Professor of Ophthalmology at the Gavin Herbert Eye Institute at University of California, Irvine.
Dr. Joseph Ciolino MD is Associate Professor of Ophthalmology at Harvard’s Massachusetts Eye & Ear
Infirmary:

Is there such a thing as unilateral keratoconus?
Farid: In my opinion, there is no such thing as unilateral keratoconus. Although the disorder may not be at all
apparent in the fellow eye, the underlying susceptibility is there.
Ciolino: In general, keratoconus is thought to be a bilateral disease, but can have an asymmetrical presentation
with one eye sometimes much more involved than the other.

How would you manage the care of a patient where one eye appears
unaffected?
Farid: This is why it is very important that BOTH eyes always be monitored in a patient with “unilateral” or
“asymmetric” keratoconus. I also always educate patients on the importance of not rubbing either eye in these
cases.
Ciolino: Sometimes one eye is more affected than the other. In some cases, one eye isn’t affected nearly at all.
There has been recent reports that after unilateral crosslinking (CXL) the other eye did not show evidence of
progression and never required CXL. I have seen this in some of my patients as well.

References: Gomes J, Rapuano C, Belin M, et al, Global Consensus on Keratoconus Diagnosis, Cornea, PMID: 26426335, 2015
Saad A, Rizk M, Gatinel D, Fourteen years follow-up of a stable unilateral keratoconus: unique case report of clinical, tomographical and biomechanical stability, BMC
Ophthalmol PMID: 35658844, 2022

Keratoconus in Africa

NKCF hears from patients who sometimes have trouble finding contact lens solution: imagine that
inconvenience on a permanent basis. Living with keratoconus in places like Africa presents daily challenges.
A 32-year-old from South Africa recently wrote to NKCF that he was diagnosed with KC ten years ago and
underwent crosslinking. He was subsequently fitted with GP lenses which “worked really great”. The problem,
he wrote, is the inability to get cleaning supplies for his lenses. And so, he no longer wears them.
Two recent scientific papers highlight the keratoconus experience in Africa:
Faculty at the University of KwaZulu-Natal (UKZN) surveyed optometrists working for Dept. of Health eye
clinics in this province on the east coast of South Africa. KwaZulu-Natal has a population of more than 11 million;
most of the residents are low income and get their eyecare at government-run clinics. Thirty-six optometrists
completed the survey (out of 51 eligible ODs). Most were recent graduates of the UKZN School of Health
Science. During their optometry education, they were trained in fitting contact lenses.
The survey results were distressing. The government-run clinics had a minimum of equipment available.
Only one clinic reported having a corneal topography machine, and none of the clinics had contact lens solution
or contact lens trial fitting sets.
Patients diagnosed with keratoconus were referred to UKZN in Durban or were referred to private
optometrists. Contact lenses prescribed by a private eye doctor are an out-of-pocket expense, which poses a
significant economic burden for patients. The authors determined most keratoconus patients never received
adequate follow-up care because of cost, transportation issues, or a lack of understanding about their disease.
They concluded that if government-run eye clinics were better equipped, optometrists would be able to apply the
full scope of their training and patient care would be improved.

A second article attempted to determine the prevalence of keratoconus on the continent of Africa. The lead
authors were Dr. Prince Kwaku Akowuah OD, who trained as an optometrist in Ghana and is now conducting
graduate studies at the University of Houston and Dr. Emmanuel Kobia-Acquah, OD who also trained in Ghana
and is now conducting graduate research in Dublin, Ireland.

The authors analyzed a dozen recent peer-reviewed articles found the rates of KC in Africa varied from 0.4%
to 30.9%. The authors estimated the continent-wide prevalence to be over 7% (among the highest rates of KC in
the world). Dr. Akowuah wrote to NKCF, “One of the highlights of our paper was the apparent lack of populationbased studies in Africa, necessitating the need for more epidemiological studies to accurately quantify
prevalence and risk factors of KC in Africa.” He also wrote, “the lack of treatment options such as gas permeable
contact lenses and crosslinking is alarming.” Drs. Akowuah and Kobia-Acquah advocate for measures that
improve availability and accessibility to GP lenses.
While the mission of NKCF is to provide information to those living in the US, we share our resources with
international organizations when possible. In 2021, NKCF participated in a zoom meeting with representatives
from Lions SightFirst Eye Hospital in Nairobi, Kenya who established a volunteer network to educate the public
about keratoconus.
References: Gcabashe N, Moodley V, Hansraj R, Keratoconus management at public sector facilities in KwaZulu-Natal, South Africa: Practitioner perspectives, Afr Vision
Eye Health, 81:a698, doi.org/10.4102/, 2022.
Akowuah PK, Kobia-Acquah E, Donkor R, et al, Keratoconus in Africa: A systematic review and meta-analysis, Ophthalmic & Physiological Optics, 41:736-747, 2021

You clean your lenses every day – How often do you
think about your lens case?
Contact lenses are a necessity for many keratoconus patients. Aside from taking care of your lenses and
cleaning them appropriately (talk with your doctor about care tips), you should also be cleaning your contact
lens case. If the lenses are not stored in an appropriately sanitized case, they can become a perfect environment
for bacteria to fester & grow, potentially exposing you to eye infections and disrupting your vision.
Cleaning your contact lens case is essential to healthy eye habits. Never use tap water or regular soap to
wash your contact lenses or your case – only use fresh contact lens cleaning solution. Tap water contains
microorganisms that can lead to infection, making it unsuitable and dangerous to use on your contact lenses or
your case. Cases are not designed to last a lifetime. It is recommended that you clean your case regularly and
replace your case every three months, or right away if it becomes damaged or contaminated.
Steps to clean your contact lens case:

C omple t e ly e mpt y t h e solu t ion fr om t h e case aft e r e ach u se .
R in se t h e case wit h fr e sh solu t ion (n ot wat e r ! ). C oat t h e e n t ir e
in t e r ior of t h e case . Pou r t h e solu t ion ou t an d lay t h e case
ope n , wit h t h e caps off, t o air dr y.
O n ce t h e case is dr y, pu t y ou r cle an con t act le n se s in side an d
add solu t ion t o st or e t h e le n se s (be su r e t o follow y ou r spe cific
le n s solu t ion in st r u ct ion s).
A ll don e !

NKCF Creates Down Syndrome Task Force
On August 18, fifteen eye care professionals held the first meeting of the Task Force on Down syndrome and
Keratoconus, hosted by NKCF. Dr. Ann Ostrovsky MD, of New York University leads this group. Members
include pediatric optometrists and ophthalmologists, and cornea and contact lens specialists from across the US
who have experience working with the Down syndrome (DS) community.
Previous research confirms children and adolescents with DS are at increased risk for keratoconus but often
are not referred to a cornea specialist for testing and treatment. The Task Force will address the importance of
educating primary care doctors as well as families about the need for a comprehensive eye exam during the
teenage years.

Task Force member Dr. Phoebe Lenhart MD, of Emory University, shared the findings of her recent paper that
highlighted difficulties in accurately testing some children with DS, and the concern that this may lead to
inconclusive results. Imaging tests used to detect keratoconus in the general public may not always be reliable
for those with Down syndrome.
In order to preserve sight for individuals with DS, it is essential to refer for crosslinking as soon as KC is
confirmed. In some cases, these patients must undergo examination or crosslinking in a hospital setting under
anesthesia, which adds to the cost and can increase anxiety among patients and family members.

NKCF is grateful to these doctors who have volunteered to examine the challenges faced by eye care
professionals who work with the DS community. Look for Task Force updates on nkcf.org.
Reference: Neustein R and Lenhart P, Detecting Keratoconus: Feasibility and Findings in Three Pediatric Risk Groups, J Pediatr Ophthalmol Strabismus, 59:94-101, 2022.

Webinar Rewind: A New Drug to Treat KC Investigated

Over 1,000 individuals tuned in to the July Evening Webinar, or watched a recording of the presentation given
by Dr. Bala Ambati MD, PhD, of Pacific ClearVision Institute in Oregon, and President and founder of iVeena
Delivery Systems of Salt Lake City.
Dr. Ambati is a renowned cornea researcher with several decades of innovations to his credit. He shared with
the audience that, about seven years ago, he envisioned a pharmacologic solution for keratoconus and started
work on the project.
He studied the differences in biochemistry and biomechanics between an eye affected by keratoconus and a
‘normal’ eye, and determined that those with keratoconus had decreased amounts of the protein Lysol oxidase
(LOX). An eyedrop that restored a more normal level of LOX might strengthen weak corneas. He started iVeena
Delivery Systems to formulate eyedrops which he called IVMed-80.
During the webinar, Dr. Ambati described years of research from initial cellular experiments that took place in
a petri dish to the most recent clinical trial where thirty six individuals with keratoconus were enrolled in three
study arms. One group received a placebo therapy, the second was given the IVMed-80 eyedrops twice a day for
six weeks, and the third group received eyedrops twice a day for sixteen weeks.
He reported that patients who took the drops for 16 weeks showed flattening of the cornea similar to the result
after crosslinking.

Study subjects were followed for several months and the changes to the cornea appear persistent. There
was also unexpected improvement in vision and no reported adverse events. Patients who completed the six
week course experienced noticeable but temporary changes.
Dr Ambati reported that a new clinical trial enrolling 600 subjects is in the planning stages and will begin will
later this year. Study participants will be followed for at least a year after eyedrop treatments. The results of this
large clinical study will be submitted to the FDA. If approved, IVMed-80 may be available by prescription
sometime in 2027. You can watch the video of this presentation here.

Breaking News: Announced August 24, 2022 iVeena has licensed IVMED-80 to the medical
technology and device company Glaukos. All development activities for IVMED-80, including
clinical trials, are now being conducted by Glaukos. Dr. Ambati shared the news and announced
“We’re excited to have reached this agreement with Glaukos and we believe this will benefit
keratoconus patients with a clear pathway for future development.”

Webinar Preview: Dr. Brian Chou Addresses KC Myths

The first Evening Webinar of 2022-2023 will feature keratoconus expert Dr. Brian Chou OD, FAAO, FSLS
whose presentation is entitled, Straightening Out Keratoconus Misinformation.

Dr. Chou was the first clinician named as NKCF Top Doc in 2017, and continues to advise NKCF on many
subjects. He is a graduate of the UC Berkeley School of Optometry and completed fellowship training with the
cornea service at UCLA /Jules Stein Eye Institute, where he was involved in early crosslinking studies. Dr. Chou
is a Fellow of the American Academy of Optometry and the Scleral Lens Education Society; he is regularly called
on to train students and practitioners on how to propperly fit contact lenses.
He frequently writes and speaks on the management of keratoconus, and consults with companies introducing
new products or devices. Dr. Chou’s optometric practice, Revision Optometry, is located in San Diego and is
almost exclusively devoted to treatment of patients with keratoconus.
Register to hear this lively presentation as Dr. Chou dispel myths that surround life with keratoconus. NKCF
Evening Webinars are free, but you must pre-register. If you are not available on September 13, a video
recording will be available on YouTube and the NKCF website.

Register for Evening Webinar

J oin N K C F f or t he 2 0 2 2 - 2 0 2 3 Ev e ning We bina r
Se r ie s
September 13, 2022 - Brian Chou OD, San Diego, CA
Straightening out Keratoconus Misinformation
November 8, 2022 - Jack Parker MD, Birmingham, AL
International Perspective on Keratoconus Surgery (World KC Day Lecture)
January 10, 2023 - Kathryn Hatch MD, Waltham, MA
Keratoconus in Children
March 14, 2023 - Louise Sclafani OD, Chicago, IL
Hybrid Contact Lenses for Keratoconus
May 9, 2023 - Chantelle Mundy OD, Columbus, OH
Risk Factors for Keratoconus
July 11, 2023 - John Gelles OD, Steven Greenstein MD & Peter Hersh MD, Teaneck, NJ
Addressing Keratoconus Vision Needs Throughout Life

KC: Thru My Eyes

Submit your photo to celebrate World KC
Day

Share your creative side. NKCF, along with partners Keratoconus Australia and London-based Keratoconus SelfHelp and Support are again conducting an international photo contest. Patients, family members, and eyecare
professionals are welcome to submit a photo that offers insight into life with keratoconus. We will announce the winner on
World KC Day, November 10. To learn more, or to submit your entry, visit nkcf.org

Chang Reaction Explains It All for You

Have you watched Chang Reaction? On the first day of each month, NKCF releases a new “Ask the Expert / Chang
Reaction” episode. Dr. Clark Chang OD from Wills Eye Hospital in Philadelphia, and NKCF’s Taylor Young answer
questions submitted to National Keratoconus Foundation. This month Dr. Chang explains the difference between OD
keratoconus and OS keratoconus (spoiler: It just means right or left eye). He also answers a question from a listener who
wonders if her floaters have anything to do with her keratoconus.
Episodes are about 20 minutes long and respond to questions that are sent in directly from listeners. Previous episodes
are available on our website. If you have a question about keratoconus you’d like discussed, find the 'For Patients' tab on
the NKCF.org website and look for Ask the Expert / Chang Reaction.

NKCF Referral List
We have updated our on-line Referral List! NKCF contacted the 400 ophthalmologists, optometrists, and contact lens
experts who are members of the NKCF Referral List and asked them about resources available in their practice. As
members respond, we'll update their records. Starting this month, we will include doctor-supplied information about
specialized equipment, scleral lens fitting, or crosslinking. NKCF provides this list without endorsing any doctor or
practice, and always encourages readers to find local eye experts with experience managing KC. To view the list, click
here.

Share the Knowledge

Take some time to educate yourself and others. NKCF sends the 22-page book, Keratoconus Patient Guide to US
residents. You may want to share the book with teachers, employers, or family members to help them understand some
of the challenges you face. If you are interested in receiving a free copy, request one by visiting our website, NKCF.org

Your tax-deductible gift to UCI Foundation makes the programs of National Keratoconus Foundation possible.
Consider making a donation to honor a special doctor or medical practice, or a family member living with keratoconus,
Click the link below to make your on-line gift that shows your support or print out a giving form from our website and mail
your contribution to our offices. Thank you!

I SUPPORT NKCF

NKCF Update is sent to you compliments of the National Keratoconus Foundation, an outreach program of the Gavin
Herbert Eye Institute at University of California Irvine.
The mission of NKCF is to increase awareness of keratoconus and to provide information and resources to those living
with the disease.
NKCF does not provide medical advice, medical consultation or financial assistance. If you have specific questions about
your diagnosis, treatment or outcomes, please contact your eyecare professional.
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