
ARMD remains the leading cause 
of irreversible blindness.   As the 
demographics of our society shift, 
the prevalence is steadily 
increasing.  Fortunately, our 
understanding of its 
pathophysiology and the 
treatment are also expanding 
rapidly.  We have made great 
strides in the treatment ARMD in 
recent years, and many novel 
treatments are now on the horizon.   
 
ARMD is classified into two 
clinical stages.  The nonexudative 
or dry stage causes slowly 
progressive blurring, distortion, 
and eventual loss of central vision.  
The effect on visual function and 
quality of life can be profound.  
Patients often rank it as their worst 
health problem in surveys.  The 
only proven treatment is a daily 
supplement, based on the Age-
Related Eye Disease Study 
(AREDS), which has been shown 
to slow the progression of the 
disease by approximately 25% 
over 5 years.  Omega fatty acid 
intake has also been shown to be 
beneficial.  Lutein intake may also 
be of benefit, though definitive 
studies are not yet complete.   
 
The exudative or wet stage 
develops in approximately 10% of 
ARMD patients.  This stage is 
characterized by the development 
of submacular choroidal 
neovascularization, with 
associated hemorrhage, macular 
edema, and eventual fibrosis.  The 

further vision loss associated 
with exudative ARMD is 
typically quite rapid.  Patient 
monitoring of an Amsler grid at 
home allows earlier recognition 
of vision changes, facilitating 
more rapid treatment and greater 
preservation of vision.  The 
treatment of exudative ARMD 
has undergone a complete 
revolution with the advent of anti
-VEGF therapy.  Vascular 
endothelial growth factor (VEGF) 
is a key pathogenic factor in the 
development of 
neovascularization.  VEGF 
inhibition has proven the most 
effective treatment of exudative 
ARMD to date, with the ability to 
cause complete regression of 
active neovascularization.  It is 
the first treatment to reverse the 
trend of vision loss in ARMD, 
with an average 2 line gain in 
visual acuity within three months 
of initiating treatment.  Past 
treatments, including laser 
photocoagulation, photodynamic 
therapy, and other medications, 
are now relegated to only a 
secondary role in select cases.  
Anti-VEGF therapy has had a 
greater impact on patient quality 
of life than any prior treatment.  
 
The future of ARMD treatment is 
underway.  Many novel 
approaches to treatment have 
been developed and are on the 
near horizon.  Therapeutic 
strategies in clinical trials include 
complement inhibition, siRNA 
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inhibition of VEGF production, 
neurotrophic factors, gene 
therapy, and stem cell therapy.  
Local micro-inflammatory 
changes have been implicated in 
the pathogenesis of nonexudative 
ARMD and complement 
inhibition has provided 
encouraging early clinical results.  
Numerous genes have been 
linked to ARMD, and up to 74% 
of patients have a link to one of 
three genes examined in a recent 
study.  There will be an ARMD 
genetic testing kit available later 
this year, utilizing a saliva 
sample.  Ultimately, treatment 
may be tailored to the specific 
genetic and subsequent 
pathophysiologic traits of the 
individual patient.  Gene therapy 
has also been developed and 
utilized in three patients with a 
severe form of retinal dystrophy.  
Stem cell therapy has been used 
to successfully introduce new 
retinal photoreceptor cells, and 
has restored some degree of 
vision in animal models.  The 
structurally isolated, non-
replicating nature of the retina 
makes it an excellent candidate 
for expanding applications of 
both stem cell technology and 
gene therapy.  
 
ARMD is a large and growing 
public health issue.  This is an 
exciting time to care for patients 
with ARMD, as more treatment 
options become available in the 
near future.      

Age-Related Macular Degeneration : The State of the Art and Future Innovations 
Miriah Teeter, M.D. 



 

Topical Medications To Use With Caution 
George J Pardos, M.D. 

 

Below is a short list of several commonly used topical ophthalmic medication whose use on some patients 

may require  consideration. 

Class Of Drug Generic Name Trade Names Comments 
        

Mydriatic/cycolplegic 

  Phenylephrine AK-Dilate, Neosynephrine In hypertensive can precipitate MI or CVA. 

        

  Scopolamine Isopto Hyoscine In elderly, can cause delusions and confusion 

        

  Atropine Sulfate Isopto Atropine In elderly, can cause delusions and confusion 

        

  Cycolpentolate HCL Cyclogyl Rare above mentioned side effects 

        

Antibiotic Ointment 

  Polymixin B/Neomycin/Bacitracin Neosporin 
Causes an allergic reaction (neomycin) in about 5% of  
patients. 

  Polymixin B/Neomycin/Gramicidin Neosporin   

        

  Polymixin B/Bacitracin Zinc Polysporin 
Preferred antibiotic ointment since very rare topical  
reaction. 

        

Antibiotic/Anti-Inflammatory 
Combinations 

  
All medications in this class are generally contraindicated in ocular Herpes infections 
The anti-inflammatory over prolonged use (greater than  ~14 days) may cause  
intra-ocular pressure elevation. 

  Hydrocortisone-Neomycin-Polysporin Cortisporin See Neomycin above 

        

  Prednisolone acetate - Neomycin- Polysporin Polypred See Neomycin above 

        

        

  Prednisolone acetate -Sulfacetamide Blephamide 
Contra-indicated in patients with Sulfa allergy. Rare  
instances of Stevens-Johnson 

        

  
Prednisolone sodium phosphate -
Sulfacetamide 

Vasocidin See above 

        

  Dexamethasone-Neomycine-Polymixin Maxitrol See Neomycin above 

        

  Dexamethasone-Tobramycin Tobradex 
Good antibiotic-anti-inflammatory combination as  
suspension or ointment with rare side effects.  Caution 
regarding pressure elevation exists. 
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When I graduated from Tufts Medical School in Boston,  and came to Denver, I never dreamed of the changes that would oc-

cur in Ophthalmology and in my career.  Like all young residents, I saw myself doing primary care and cataract surgery for the 

majority of my life.  I had never even heard of the work going on in South America and the Soviet Union that would create a 

sea-change in eyecare and in society. 
  

In retrospect, Denver was probably not the best place for a young Ophthalmologist to start practice.  There were too many doc-

tors here, and not enough older patients that were the lifeblood of an eye surgeon.  The smarter move would have been to head 

back to New York City and try and get a position with Charlie Kelman, the inventor of phacoemulsification, a friend of my 

parents, and the person who encouraged and motivated me to become an Ophthalmologist.  But I had fallen in love with Colo-

rado and didn’t want to leave. 
  

I heard about Radial Keratotomy in 1983, three years after I began practice.  I  did as much research as I could (the Internet 

wasn’t available then!), and became excited.  I learned how to do the procedure and sought my first patient.   Turned out this 

was a nurse whom I dated when I was an intern.  This took an incredible amount of courage on her part.  I still remember that 

first case, the steel blade perched precariously above her cornea, and my nervousness!  She actually turned out well, and the 

journey had begun. 
  

I quickly realized that in order for me to be credible, I needed to have some “skin in the game.”  I was a -2.5D myope.  How 

could I offer the procedure if I didn’t have the courage to have it myself?  I visited Dr. Fred Kremer in Philadelphia, had RK, 

and still have 20/20 today. 
  

I took a lot of criticism in those days.  My fellow eye doctors accused me of being a buccaneer, putting my own interests ahead 

of my patients.  Those of us who pioneered the field defended ourselves by looking at the early days of IOLs.  Wasn’t an IOL 

just a form of refractive surgery?  What we accomplished with an IOL could also be done with glasses or contacts.  And the 

leadership of Ophthalmology that criticized me were people who had also put primitive lenses in people that initially had far 

worse consequences that RK ever did.  Where would we be today if we stopped putting in IOLs because early patients didn’t 

do well?  It takes years of stops and starts before new technology and the new paradigms it instigates can fully take hold. 
  

The next 25 years have seen a revolution, not only in how eye doctors have viewed refractive error, but also how the public 

sees it.  We no longer see blurred, uncorrected vision as a “normal” condition that we simply compensate for with prosthetic 

devices.  The paradigm is starting to shift where we see refractive error as a handicap that can be permanently corrected with 

little risk. People who don’t see well can now have their vision truly corrected to achieve normal, natural vision.  We can cor-

rect almost anything now.  Myopia, hyperopia, astigmatism, presbyopia, with a myriad of different technologies. 
  

What does the future hold?  We’d be naïve to think that we’ve reached the end of the rainbow.  Refractive technologies have 

improved over the last few decades and will continue to improve.  Consider where we’ve been and where we are now.  How 

will Lasik evolve?  Will it be replaced?  Will the cure for presbyopia be on the cornea or inside the eye?  Will glasses and con-

tact lenses be anachronisms 50 years from now?  The possibilities are endless.  People of my generation have been blessed to 

participate in the creation of a new frontier in how society views vision.  It has been incredibly exciting.  Those in the next 

generations will be privileged to see even more changes and have the ability to offer their patients capabilities we never 

dreamed of just a short while ago. 
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