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News Review

Back to Sleep for Dry Eye

A 
new study adds yet an-
other facet to the already 
complicated conditions 
of dry eye disease (DED) 

and meibomian gland dysfunction 
(MGD): sleep position. 

“Meibomian gland disease is 
often very asymmetric,” says Hank 
D. Perry, MD, of Ophthalmic 
Consultants of Long Island in 
Rockville Centre, NY, and the 
Department of Ophthalmology, 
Nassau University Medical Center 
in East Meadow, NY. “When 
you question these patients, you 
frequently fi nd they usually sleep 
on the side with the more severe 
meibomian gland disease. So there is 
a relationship between the way they 
sleep and presenting problems of 
meibomian gland disease, and dry 
eye disease in general.”

To learn more about the possible 
association, Dr. Perry and colleagues 
asked 100 patients with DED symp-
toms and 25 controls to complete a 
sleep questionnaire and the Ocular 
Surface Disease Index (OSDI). 
While other studies have focused on 
nocturnal lagophthalmos, sleep ap-
nea and fl oppy eyelid syndrome, this 
is the fi rst to look at sleep position 
specifi cally, with more diagnostic 
parameters such as OSDI scoring, 
tear osmolarity, lissamine staining 
and Schirmer I testing, the authors 
said in the study. 

In comparing the outcomes, 
they found a statistically signifi -
cant difference with back sleeping 
compared to left side sleeping using 
lissamine green staining. They also 
found the OSDI scores were ele-
vated in patients who slept on their 
sides compared with those who 
slept on their back. However, they 
found no statistically signifi cant cor-
relation between the sleep position 

and degree of MGD.  
“We found that some patients got 

better just by changing their sleep 
patterns,” Dr. Perry says. “Not the 
easiest thing to do, but it can be 
done.” He also notes only 10% of 
the population sleeps on their backs, 
despite its benefi ts for those with 
MGD and dry eye. 

“It’s another step [in dry eye care] 
that can help in terms of treating 
very diffi cult, complicated patients,” 
he says. “Something as simple as go-
ing from sleeping on their stomach 
to sleeping on their back can make 
a world of difference—and this is 
especially true for patients with 
severe meibomian gland disease, 
fl oppy eyelid syndrome” and other 
lid-involved conditions.

Eventually, Dr. Perry and his 
fellow researchers hope objective 
fi ndings from a sleep center will 
further support the correlation 
uncovered by the patient question-
naires. Still, the current fi ndings 
should lead many practitioners to 
add sleep patterns to their list of 
patient questions. “In some ways, 
it’s easier than having the patient 
take artifi cial tears or have them do 
lid hygiene,” Dr. Perry says. “It’s at 
least worth mentioning that their 
sleep pattern can affect the disease. 
It just makes sense.” 

Alevi D, Perry HD, Wedel A, et al. Eff ect of sleep po-
sition on the ocular surface. Cornea. 2017;36:567-71.

IN BRIEF

■ After following 500 patients post 
Descemet membrane endothelial 
keratoplasty (DMEK), researchers found 
outcomes remain excellent up to two 
years after the procedure. The study 
evaluated best-corrected visual acuity 
(BCVA), central endothelial cell density 
and central corneal thickness before and 
at six, 12 and 24 months after DMEK. At 
one year post-procedure, 81% of eyes re-
corded a BCVA of ≥20/25, 49% reached 
≥20/20 and 15% achieved ≥20/18—and 
remained stable up to 24 months. 
Retransplantation was required in only 
6.4% of eyes, and few participants had 
long-term complications such as sec-
ondary graft failure (1.4%) and allograft 
rejection (1.4%).
Peraza-Nieves J, Baydoun L, Dapena I, et al. 
Two-year clinical outcome of 500 consecutive 
cases undergoing Descemet membrane endo-
thelial keratoplasty. Cornea. April 12, 2017. [epub 
ahead of print].

■ When studying tear neuropeptide 
levels in 20 contact lens wearers and 20 
non-wearers, researchers uncovered a 
relationship between nerve density, cal-
citonin gene-related peptide concentra-
tion and corneal sensitivity. Lens wearers 
had higher Ocular Comfort Index scores 
and tear osmolarity compared with the 
non-wearers, but lower noninvasive 
tear break-up times. Tear neuropeptide 
concentrations, nerve morphology 
and ocular surface sensitivity were no 
diff erent between the two groups. The 
authors conclude that contact lens wear 
does not seem to alter markers of cor-
neal neurobiology and sensory function, 
despite worse tear function.
Golebiowski B, Chao C, Stapleton F, Jalbert I. 
Corneal nerve morphology, sensitivity, and tear 
neuropeptides in contact lens wear. Optom Vis 
Sci. 2017;94(4):534–42.

■ Researchers who recently looked into 
the in vitro extended drug reservoir 
function of human amniotic membranes 
(HAM) were able to achieve sustained 
release of moxifl oxacin from HAM for 
up to seven weeks. The study, which 
involved a process of soaking HAM 
buttons of diff erent thicknesses with 
moxifl oxacin and closely assessing the 
release kinetics, may have revealed a 
new application for sustained drug deliv-
ery through a biological bandage system 
when dealing with bacterial keratitis. 
Results also showed signifi cantly higher 
entrapment effi  ciency for moxifl oxacin in 
thicker HAM compared with thinner. 
Yelchuri ML, Bhagyashree M, Nilam G, et al. In 
vitro evaluation of the drug reservoir function of 
human amniotic membrane using moxifl oxacin 
as a model drug. Cornea. 2017; 36(5):594–9.

Sleeping on your back could help 

alleviate symptoms of dry eye.
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The SCOPE of Scleral Lenses

A
fter looking at current 
scleral lens prescrip-
tion and management 
practices, a recent 

survey-based study found a con-
siderable amount of consensus 
among participating practitioners.1

The Scleral Lenses in Current 
Ophthalmic Practice: an Evaluation 
(SCOPE) study surveyed 723 practi-
tioners, all of whom had fi t at least 
fi ve patients with scleral lenses. 

For instance, the survey showed 
57% to 60% of respondents recom-
mended using nonpreserved saline 
to fi ll the bowl of the lens prior to 
application. “To see such a large 
majority recommending preserva-
tive-free solutions for application of 
scleral lenses is a very strong recom-
mendation,” says Michael J. Lipson, 
OD, clinical assistant professor at 
University of Michigan’s Kellogg 
Eye Center and vice president of 
the Scleral Lens Education Society. 
“Finding the right solution or ‘cock-
tail’ of solutions can be the differ-
ence between success and failure of 
a scleral lens fi tting.” 

Dr. Lipson sees this as a possi-
ble area for future scleral research 
and product development. “It’s a 
balance of cleansing, lubrication 
and overall biocompatibility that is 
required to make the patient com-
fortable and keep their vision and 
the cornea clear. We need to develop 
an application solution—sort of like 
‘Gatorade for scleral lenses’—that 
provides natural electrolytes and 
maintains a clean, wet lens surface.” 

The study also showed 73% of 
practitioners recommended mid-day 
lens removal on some, most or all 
days and 65% prescribed scleral 
lenses between 15mm and 17mm in 
diameter. According to Dr. Lipson, 
practitioners will fi nd the most 

success when using various diame-
ters to custom fi t patients based on 
individual needs. 

 The authors believe more re-
search is needed to develop evi-
dence-based guidelines for scleral 
lens fi tting; Dr. Lipson concurs. 
“The main issue is practitioner 
training and education,” he says. 
“Practitioners taking on sclerals for 
the fi rst time should attend fi tting 
workshops, webinars and educa-
tional meetings to know whom to 
fi t, how to fi t and what to look for 
during fi tting and follow-up care to 
assure ideal visual and eye health 
results.” 

Still, the SCOPE study could 
potentially serve as a starting point 
for practitioners new to sclerals. 
Also, the general agreement of those 
surveyed shows that practices are 
moving forward together in scleral 
fi tting protocols. “As they are now, 
scleral lenses are generally very 
successful and can be life-changing 
for these challenging eyes,” says Dr. 
Lipson. RCCL

1. Harthan J, Nau CB, Barr J, et al. Scleral lens 
prescription and management practices: the SCOPE 
study. Eye & Contact Lens. 2017;0:1–5.
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INDICATIONS AND USAGE
ZYLET® (loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic 
suspension) is a topical anti-infective and corticosteroid combination 
for steroid-responsive infl ammatory ocular conditions for which a 
corticosteroid is indicated and where superfi cial bacterial ocular 
infection or a risk of bacterial ocular infection exists.

Ocular steroids are indicated in infl ammatory conditions of the palpebral 
and bulbar conjunctiva, cornea and anterior segment of the globe such 
as allergic conjunctivitis, acne rosacea, superfi cial punctate keratitis, 
herpes zoster keratitis, iritis, cyclitis, and where the inherent risk of 
steroid use in certain infective conjunctivitides is accepted to obtain 
a diminution in edema and infl ammation. They are also indicated in 
chronic anterior uveitis and corneal injury from chemical, radiation or 
thermal burns, or penetration of foreign bodies. 

The use of a combination drug with an anti-infective component is 
indicated where the risk of superfi cial ocular infection is high or where 
there is an expectation that potentially dangerous numbers of bacteria 
will be present in the eye.

The particular anti-infective drug in this product (tobramycin) is active 
against the following common bacterial eye pathogens: Staphylococci, 
including S. aureus and S. epidermidis (coagulase-positive and coagulase-
negative), including penicillin-resistant strains. Streptococci, including some 
of the Group A-beta-hemolytic species, some nonhemolytic species, and 
some Streptococcus pneumoniae, Pseudomonas aeruginosa, Escherichia 
coli, Klebsiella pneumoniae, Enterobacter aerogenes, Proteus mirabilis, 
Morganella morganii, most Proteus vulgaris strains, Haemophilus infl uenzae, 
and H. aegyptius, Moraxella lacunata, Acinetobacter calcoaceticus and 
some Neisseria species.

IMPORTANT SAFETY INFORMATION
•  ZYLET® is contraindicated in most viral diseases of the cornea and 

conjunctiva, including epithelial herpes simplex keratitis (dendritic 
keratitis), vaccinia, and varicella, and also in mycobacterial infections 
of the eye and fungal diseases of ocular structures.

IMPORTANT SAFETY INFORMATION (continued)
•  Prolonged use of corticosteroids may result in glaucoma with 

damage to the optic nerve, and defects in visual acuity and fi elds 
of vision. Steroids should be used with caution in the presence of 
glaucoma. If this product is used for 10 days or longer, intraocular 
pressure should be monitored.

•  Use of corticosteroids may result in posterior subcapsular 
cataract formation.

•  The use of steroids after cataract surgery may delay healing and 
increase the incidence of bleb formation. In those diseases causing 
thinning of the cornea or sclera, perforations have been known to occur 
with the use of topical steroids. The initial prescription and renewal 
of the medication order should be made by a physician only after 
examination of the patient with the aid of magnifi cation such as 
a slit lamp biomicroscopy and, where appropriate, fl uorescein staining.

•  Prolonged use of corticosteroids may suppress the host response 
and thus increase the hazard of secondary ocular infections. In acute 
purulent conditions, steroids may mask infection or enhance existing 
infections. If signs and symptoms fail to improve after 2 days, the patient 
should be re-evaluated.

•  Employment of corticosteroid medication in the treatment of patients 
with a history of herpes simplex requires great caution. Use of ocular 
steroids may prolong the course and exacerbate the severity of many 
viral infections of the eye (including herpes simplex).

•  Fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term, local steroid application. Fungus invasion 
must be considered in any persistent corneal ulceration where a steroid 
has been used or is in use.

•  Most common adverse reactions reported in patients were injection 
and superfi cial punctate keratitis, increased intraocular pressure, and 
burning and stinging upon instillation.

Please see Brief Summary of full Prescribing Information for
ZYLET® on adjacent page.

ZYLET is a trademark of Bausch & Lomb Incorporated or its affi liates. 
© Bausch & Lomb Incorporated. All rights reserved. Printed in USA. ZYL.0051.USA.16
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use Zylet safely 
and effectively. See full prescribing information for Zylet.

Zylet®
(loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic suspension)

Initial U.S. Approval: 2004

DOSAGE AND ADMINISTRATION
2.1 Recommended Dosing
Apply one or two drops of Zylet into the conjunctival sac of the affected eye every four to six 
hours. During the initial 24 to 48 hours, the dosing may be increased, to every one to two hours. 
Frequency should be decreased gradually as warranted by improvement in clinical signs. Care 
should be taken not to discontinue therapy prematurely. 
2.2 Prescription Guideline
Not more than 20 mL should be prescribed initially and the prescription should not be 
refilled without further evaluation [see Warnings and Precautions (5.3)].

CONTRAINDICATIONS
4.1 Nonbacterial Etiology
Zylet, as with other steroid anti-infective ophthalmic combination drugs, is contraindicated 
in most viral diseases of the cornea and conjunctiva including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of 
the eye and fungal diseases of ocular structures. 

WARNINGS AND PRECAUTIONS 
5.1 Intraocular Pressure (IOP) Increase
Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. Steroids should be used with caution in the 
presence of glaucoma.
If this product is used for 10 days or longer, intraocular pressure should be monitored.
5.2 Cataracts
Use of corticosteroids may result in posterior subcapsular cataract formation.
5.3 Delayed Healing
The use of steroids after cataract surgery may delay healing and increase the incidence 
of bleb formation. In those diseases causing thinning of the cornea or sclera, perforations 
have been known to occur with the use of topical steroids. The initial prescription and 
renewal of the medication order should be made by a physician only after examination 
of the patient with the aid of magnification such as a slit lamp biomicroscopy and, where 
appropriate, fluorescein staining.
5.4 Bacterial Infections
Prolonged use of corticosteroids may suppress the host response and thus increase the 
hazard of secondary ocular infections. In acute purulent conditions of the eye, steroids may 
mask infection or enhance existing infection. If signs and symptoms fail to improve after 
2 days, the patient should be re-evaluated.
5.5 Viral Infections
Employment of a corticosteroid medication in the treatment of patients with a history of 
herpes simplex requires great caution. Use of ocular steroids may prolong the course and 
may exacerbate the severity of many viral infections of the eye (including herpes simplex). 
5.6 Fungal Infections
Fungal infections of the cornea are particularly prone to develop coincidentally with long-
term local steroid application. Fungus invasion must be considered in any persistent 
corneal ulceration where a steroid has been used or is in use. Fungal cultures should be 
taken when appropriate.
5.7 Aminoglycoside Hypersensitivity
Sensitivity to topically applied aminoglycosides may occur in some patients. If hypersensitivity 
develops with this product, discontinue use and institute appropriate therapy.

ADVERSE REACTIONS 
Adverse reactions have occurred with steroid/anti-infective combination drugs which can 
be attributed to the steroid component, the anti-infective component, or the combination.
Zylet:
In a 42 day safety study comparing Zylet to placebo, ocular adverse reactions included injection 
(approximately 20%) and superficial punctate keratitis (approximately 15%). Increased 
intraocular pressure was reported in 10% (Zylet) and 4% (placebo) of subjects. Nine percent 
(9%) of Zylet subjects reported burning and stinging upon instillation.
Ocular reactions reported with an incidence less than 4% include vision disorders, 
discharge, itching, lacrimation disorder, photophobia, corneal deposits, ocular discomfort, 
eyelid disorder, and other unspecified eye disorders.
The incidence of non-ocular reactions reported in approximately 14% of subjects was 
headache; all other non-ocular reactions had an incidence of less than 5%.
Loteprednol etabonate ophthalmic suspension 0.2% - 0.5%:
Reactions associated with ophthalmic steroids include elevated intraocular pressure, 
which may be associated with infrequent optic nerve damage, visual acuity and field 
defects, posterior subcapsular cataract formation, delayed wound healing and secondary 
ocular infection from pathogens including herpes simplex, and perforation of the globe 
where there is thinning of the cornea or sclera.
In a summation of controlled, randomized studies of individuals treated for 28 days or 
longer with loteprednol etabonate, the incidence of significant elevation of intraocular 
pressure (≥10 mm Hg) was 2% (15/901) among patients receiving loteprednol etabonate, 
7% (11/164) among patients receiving 1% prednisolone acetate and 0.5% (3/583) among 
patients receiving placebo.
Tobramycin ophthalmic solution 0.3%:
The most frequent adverse reactions to topical tobramycin are hypersensitivity and 
localized ocular toxicity, including lid itching and swelling and conjunctival erythema. 
These reactions occur in less than 4% of patients. Similar reactions may occur with the 
topical use of other aminoglycoside antibiotics. 

Secondary Infection:
The development of secondary infection has occurred after use of combinations containing 
steroids and antimicrobials. Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term applications of steroids.
The possibility of fungal invasion must be considered in any persistent corneal ulceration 
where steroid treatment has been used.
Secondary bacterial ocular infection following suppression of host responses also occurs.

USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy

Oral exposure of female rats to 50 mg/kg/day of loteprednol etabonate from the start 
of the fetal period through the end of lactation, a maternally toxic treatment regimen 
(significantly decreased body weight gain), gave rise to decreased growth and survival 
and retarded development in the offspring during lactation; the NOEL for these effects 
was 5 mg/kg/day. Loteprednol etabonate had no effect on the duration of gestation or 
parturition when administered orally to pregnant rats at doses up to 50 mg/kg/day during 
the fetal period.
Reproductive studies have been performed in rats and rabbits with tobramycin at doses 
up to 100 mg/kg/day parenterally and have revealed no evidence of impaired fertility or 
harm to the fetus. There are no adequate and well controlled studies in pregnant women. 
Zylet should be used during pregnancy only if the potential benefit justifies the potential 
risk to the fetus.
8.3 Nursing Mothers
It is not known whether topical ophthalmic administration of corticosteroids could result in 
sufficient systemic absorption to produce detectable quantities in human milk. Systemic 
steroids that appear in human milk could suppress growth, interfere with endogenous 
corticosteroid production, or cause other untoward effects. Caution should be exercised 
when Zylet is administered to a nursing woman.
8.4 Pediatric Use
Two trials were conducted to evaluate the safety and efficacy of Zylet® (loteprednol 
etabonate and tobramycin ophthalmic suspension) in pediatric subjects age zero to six 
years; one was in subjects with lid inflammation and the other was in subjects with 
blepharoconjunctivitis. 
In the lid inflammation trial, Zylet with warm compresses did not demonstrate efficacy 
compared to vehicle with warm compresses. Patients received warm compress lid 
treatment plus Zylet or vehicle for 14 days. The majority of patients in both treatment 
groups showed reduced lid inflammation. 
In the blepharoconjunctivitis trial, Zylet did not demonstrate efficacy compared to vehicle, 
loteprednol etabonate ophthalmic suspension, or tobramycin ophthalmic solution. 
There was no difference between treatment groups in mean change from baseline 
blepharoconjunctivitis score at Day 15.
There were no differences in safety assessments between the treatment groups in either trial.
8.5 Geriatric Use
No overall differences in safety and effectiveness have been observed between elderly 
and younger patients.

NONCLINICAL TOXICOLOGY
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 By Joseph P. Shovlin, OD

My Perspective
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 Passive Verifi cation Doesn’t Work 
The Contact Lens Rule’s current prescription verifi cation system potentially could be 
putting patients at risk. 

I
t’s been over a decade since 
the Federal Trade Commission 
mandated the Contact Lens 
Rule. Its intent is to allow 
patients the right to purchase 

contact lenses from the seller of 
their choice, whether a health care 
provider or other source, including 
online.1 The intentions are worthy. 

However, most of us would 
agree that it just doesn’t work in its 
current form. Most likely, you can 
easily cite abuses that have resulted 
from the Contact Lens Rule. At 
best, the current system of verifi ca-
tion is onerous. Eye care providers 
must verify the patient’s prescription 
through a “passive” process—and 
within eight regular business hours 
after a seller requests it. Should the 
prescriber’s offi ce not respond in 
time, the seller can (and will) con-
sider the prescription verifi ed (even 
though it has not been) and sell the 
patient lenses. 

A 2015 survey found that approx-
imately 25% of consumers who 
bought their lenses from a big-box 
or other retailer were given a differ-
ent brand than was prescribed. The 
survey also found that nearly a third 
of consumers could order lenses 
with an expired prescription (often 
beyond one year).2 Many consumers 
in the survey noted they were ad-
vised to purchase a non-prescribed 
product.

HITTING CLOSE TO HOME

Let me share a recent fi rst-hand 
experience with a close relative as 
an example. My relative called me 
up, saying: “I just got these lenses in 
the mail that were distributed from 
Taiwan—30 days’ worth for free. 

Can I wear them? Apparently, I can 
order more if I like them!”

My response? “No, you can’t, 
and how did they get the right 
prescription since no one has ever 
evaluated those lenses on you?” 

He said, “I provided my prescrip-
tion numbers online and they claim 
to have verifi ed the accuracy with 
your offi ce.”

I called the company’s “medical 
hotline,” got a recorded message 
and left my number. While I have 
yet to hear back, my staff tracked 
down a different contact and I 
spoke to a very cordial person who 
stated that our offi ce received a fax 
on a Sunday evening at 9:30pm to 
verify the prescription that doesn’t 
exist; I don’t have a fi tting set to 
evaluate their lenses. My staff 
swears they didn’t receive the fax. 
It’s possible there was human error, 
but I don’t think so. The important 
question remains: how can this 
company fi ll a prescription they 
know doesn’t exist through this ver-
ifi cation process? They know who 
has their fi tting set and who doesn’t. 

This is beyond troubling for me. 

RULES, OR SUGGESTIONS?

Just for reference, here is a section 
from the Contact Lens Rule:1

 “No alteration of prescription.
A seller may not alter a contact lens 
prescription. Notwithstanding the 
preceding sentence, a seller may 
substitute for private label contact 
lenses specifi ed on a prescription 
identical contact lenses that the 
same company manufactures and 
sells under different labels.”

Beyond a disregard for the 
verifi cation process, this company 

apparently assumes their product is 
a generic equivalent to almost any-
thing a patient might be wearing. 

 I will concede that the material 
this company used, methafi lcon A, 
is available in many different lens 
types and generally works well for 
most patients. Nevertheless, an on-
the-eye assessment by a health care 
professional is required before a 
prescription is valid. 

I know my outrage may appear 
self-serving to some. But, the expe-
rience with my relative would make 
any eye care practitioner tremble at 
the potential for disaster. Taking a 
patient’s request for trials without 
proper evaluation, dispensing a 
month’s worth of the trial lenses 
and ultimately prescribing lenses for 
the next full year with an extended 
delivery system is reckless. When 
would we see the patient to evaluate 
the lenses on the eye and the eye’s 
response? A year later? 

Let’s work on a better system of 
verifi cation for contact lens prescrip-
tions. Short of that, we are living 
in a world of generic equivalents, 
and in my humble opinion, that’s 
dangerous. After all, contact lenses 
are a medical device, the last time I 
checked. And for those who might 
be wondering: That close relative re-
ceiving lenses from a rogue source? 
My son.

Some of you have likely already 
received similar requests—if you 
haven’t, get ready! RCCL

1. Contact lens rule. Federal Trade Commission. July 
2, 2004. www.ftc.gov/enforcement/rules/rulemak-
ing-regulatory-reform-proceedings/contact-lens-
rule. Accessed March 27, 2017. 
2. Loopholes in today’s contact lens online market-
place. Johnson & Johnson Vision Care. 2015. http://
jnjvisioncareinfo.com/sites/default/fi les/Loop-
holes%20link.pdf. Accessed March 27, 2017.
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By Mile Brujic, OD, and David Kading, OD

Practice Progress

T
he ocular surface is a re-
markable system. When 
it functions properly, an 
adequate quantity and 
quality of tears help the 

eye remain unnoticed by the person 
as the lids spread the tears across 
the surface, allowing light to enter 
the eye through a smooth refrac-
tive surface. And on this normal 
functioning ocular surface, contact 
lenses provide a remarkable option 
for vision correction. But, disrupt-
ing this delicate balance can cause 
increased awareness of the eyes, 
poor vision, desensitization of the 
cornea and anatomical alterations 
such as staining. Even with early 
stages of ocular surface disease 
(OSD), a contact lens can poten-
tially compromise the comfort and 
visual performance the lens was 
designed to provide. 

Although mild OSD can be treat-
ed immediately and rarely requires 
any discontinuation of lens wear, 
patients often do so on their own 
due to discomfort. This is where 
the clinician steps in to treat the 
ocular surface appropriately and 
get patients back to their contact 
lenses.

DRY EYE AND CL WEAR

Dry eye is at the top of the list of 
ocular surface disruptions that can 
wreak havoc on contact lens wear. 
Luckily, a better understanding of 
its underlying etiology and newer 
diagnostic technologies allow us to 
diagnose the condition early and 
manage patients’ response to treat-
ment better than ever before. 

Clinicians have a number of 
treatment options to help care for 
patients with OSD—a must for 

all patients, but especially to keep 
contact lens wearers happy in their 
lenses. Dry eye therapy can be a 
daunting task, but this two-step 
approach to optimizing the ocular 
surface—and thus the lens wearing 
experience—can help keep you on 
the path to success.

STEP ONE: RELIEF

In this two-pronged strategy, 
clinicians must fi rst provide relief 
of patient symptoms such as dry, 
irritated, itching or burning eyes or 
even blurred vision or fl uctuating 
vision with blinks. Temporarily in-
creasing the volume of tears on the 
eye with artifi cial tears is often the 
fi rst move to alleviate discomfort. 
The improved function these artifi -
cial tears produce will also provide 
further relief. 

For patients requiring signifi cant 
supplementation of tears, clinicians 
can consider gels or ointments, 
always keeping in mind the blur 
profi le these products produce. 
These typically work well in the 
evening for patients who have 
incomplete lid closure, for example. 
Another option to relieve dry eye 
symptoms over a longer period is 
Lacriserts (Bausch + Lomb) —small 
hydroxypropyl cellulose inserts 
placed in the lower fornix that 
slowly dissolve demulcents into the 
tear fi lm over a 24-hour period. 

STEP TWO: FUNCTION

Improving function is just as im-
portant—if not more—than initially 
providing relief. Uncovering and 
treating the root cause of the con-
dition will ultimately provide more 
relief to the eye by also improving 
the function of the ocular surface. 

For one, clinicians should assess 
each dry eye patient’s blink to 
ensure it is complete. They should 
also check lid elasticity by examin-
ing the lower palpebral conjunctiva 
and everting the upper eyelid to 
rule out fl oppy eyelid syndrome 
(FES). Individuals with FES may 
experience symptoms consistent 
with dry eye from unintended eye 
opening in the evening and, in some 
patients, eyelid eversion.1

There are two ways to improve 
function: mechanical means and 
chemical means. Only by provid-
ing both mechanical and chemical 
therapies will the functionality 
of the ocular surface improve. 
Better function will eradicate dry 
eye symptoms for many patients, 
and as rehabilitation progresses, 
supplemental lubrication can taper. 
However, some will still require the 
use of lubrication. 

Mechanical. To treat the ocular 
surface through mechanical means, 
clinicians must fi rst be confi dent 
in the likely cause of the patient’s 
symptoms. For example, the best 
treatment for a patient with anteri-
or blepharitis is cleaning the eyelids 
of excessive debris (Figure 1). For 
this, clinicians can use the BlephEx 
(Rysurg) in offi ce to mechanically 

First, give the patient symptomatic relief, then focus on fi nding long-term solutions.

A One-Two Punch to Beat Dry Eye

Fig. 1. A patient with prominent 

anterior blepharitis.
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remove excessive debris at the base 
of the lashes. 

For patients with meibomian 
gland dysfunction—whether obvi-
ous or non-obvious—debridement 
of the lid margin with a metal spud 
helps remove keratinized tissue that 
may be obstructing the meibomian 
glands (Figure 2). In addition, 
thermal application can decrease 
the viscosity of the meibum secret-
ed from the meibomian glands. 
Patients can use a commercially 
available warm compress at home 
on a daily basis, or they can return 
to the offi ce for an in offi ce thermal 
therapy such as MiBoFlo (Mibo 
Medical Group) for the anterior 
surface of the eyelids or Lipifl ow 
(TearScience) for the posterior 
surface of the eyelids. Lipifl ow also 
produces pressure through an in-
fl atable air bladder on the anterior 
portion of the lid to help evacuate 
meibum from the glands.

For individuals whose MMP-9 
assessment by Infl ammaDry (RPS) 
testing is unfavorable and are cur-
rently being appropriately treated, 
consider adding punctal plugs. 
Punctal plugs help retain tears on 
the surface for longer periods of 
time by decreasing the rate they 
drain. However, using artifi cial 
tears on eyes with high levels of 
infl ammation is not benefi cial. 
Thus, Infl ammaDry is a good 
tool to assess contact lens wearers 
experiencing dry eye symptoms 
with low levels of ocular surface 
infl ammation.

Chemical. Clinicians have a 
number of strategies available to us 
to chemically improve the health of 
the ocular surface and adnexa. If, 
for example, an anterior blepharitis 

is present and the eyelids have been 
cleaned in offi ce, having the patient 
perform lid hygiene on a daily 
basis with a commercially available 
preparation is appropriate. 

For patients with signifi cant 
infl ammation, a temporary course 
of topical corticosteroids may be 
appropriate. 

For individuals requiring long-
term management of infl ammation, 
Restasis (cyclosporine, Allergan) 
has been used for well over a 
decade, as it modifi es T-cell interac-
tion through immunomodulation.2

Another recent addition, Xiidra 
(lifi tegrast, Shire), is a topical 
lymphocyte functioning antigen 
antagonist that prevents the inter-
action of T-cells with intercellular 
adhesion molecules on the ocular 
surface, ultimately hindering T-cell 
activation and the release of infl am-
matory mediators.3

Oral agents can also help im-
prove the ocular surface function. 
Omega-3 fatty acids, for example, 
have been long known to have 
anti-infl ammatory activity.4 In the 
body, this produces increased levels 
of prostaglandin-3, which has 
strong anti-infl ammatory activity. 
Additionally, naturally occurring 
omega-6 fatty acids extracted 

from evening primrose oil have 
strong anti-infl ammatory activity. 
Research shows formulas contain-
ing both omega-3 and omega-6 
fatty acids can be benefi cial for 
patients with dry eye.5

Another oral agent that works 
remarkably well to help improve 
ocular surface function through 
decreasing infl ammation is doxy-
cycline. This antibiotic, commonly 
used in dermatology for treating 
signs and symptoms of rosacea, 
has a non-specifi c anti-infl amma-
tory activity. Thus, patients with 
ocular rosacea—which causes an 
infl ammation of the meibomian 
glands and a visible alteration in 
the meibum secreted—often benefi t 
from long-term doxycycline thera-
py, as it inhibits MMP-9. 

Dry eye is often a remarkably 
complex condition and, if left 

untreated, can degrade comfortable 
contact lens wear. By actively iden-
tifying the underlying etiology of 
dry eye symptoms and appropriate-
ly treating it, clinicians can improve 
patients’ chances of wearing lenses 
comfortably. A two-pronged ap-
proach—provide relief and improve 
function—is key to strategically 
caring for these patients. RCCL

1. Skorin L Jr, Knutson R.  Ophthalmic diseases in 
patients with obstructive sleep apnea. J Am Osteo-
path Assoc. 2016;116(8):522-9.
2. Sheppard JD. Dry eye moves beyond palliative 
therapy. Manag Care. 2003;12(12 Suppl):6-8.
3. Abidi A, Shukla P, Ahmad A. Lifi tegrast: A novel 
drug for treatment of dry eye disease. J Pharmacol 
Pharmacother. 2016;7(4):194-8.
4. Georgakopoulos CD, Makri OE, Pagoulatos D, et 
al. Eff ect of omega-3 fatty acids dietary supplemen-
tation on ocular surface and tear fi lm in diabetic pa-
tients with dry eye. J Am Coll Nutr. 2017;36(1):38-43.
5. Molina-Leyva I, Molina-Leyva A, Bueno-Cavanillas 
A. Effi  cacy of nutritional supplementation with 
omega-3 and omega-6 fatty acids in dry eye syn-
drome: a systematic review of randomized clinical 
trials. Acta Ophthalmol. March 30, 2017. [Epub].

Fig. 2. Lid margin debridement, as 

seen here, can signifi cantly improve 

a patient’s ocular surface function. 
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By Robert Ensley, OD, and Heidi Miller, OD

 The GP Experts

E
ye care professionals 
battle contact lens dis-
comfort (CLD) manage-
ment on a daily basis. 
According to one survey 

about discontinuation of contact 
lens wear, 45% of those surveyed 
dropped out of wear within the fi rst 
year, and 47% cited discomfort as 
the primary reason for dropping 
out.1 Studies show that nearly 15% 
to 30% of contact lens wearers drop 
out each year.1-3 One of the most 
signifi cant factors in CLD is dry eye, 
as approximately 50% of contact 
lens wearers report experiencing dry 
eye symptoms at least occasionally.4

This issue occurs with both soft and 
gas permeable lenses alike. 

Due to its multifactorial nature, 
we have no cure-all for CLD, and 
even with today’s technological 
advancements, CLD remains a 
leading cause of dropout in contact 
lens wearers. Ultimately, if CLD is 
not diagnosed and managed early, 
a patient may drop out of contact 
lenses permanently. 

WHAT IS CLD?

According to the Tear Film and 
Ocular Surface Society (TFOS), 
CLD is “a condition characterized 
by episodic or persistent adverse 
ocular sensations related to lens 
wear, either with or without visual 
disturbance, resulting from reduced 
compatibility between the contact 
lens and the ocular environment, 
which can lead to decreased wearing 
time and discontinuation of contact 
lens wear.”5 Clinically, CLD is 
usually determined by levels of end-
of-day discomfort and dryness.5

TFOS further describes CLD as a 
distinctive fi ve-step progression. It 

begins when patients start to strug-
gle with symptoms such as physical 
awareness and visual disturbance. 
Consequently, patients reduce their 
comfortable wear time. As the 
lenses become more uncomfort-
able, patients begin reducing their 
total wear time. Next, patients may 
temporarily discontinue contact 
lens wear. For example, patients 
who used to wear contact lenses 
everyday for extended periods of 
time start to take breaks between 
wear. Finally, when comfort is no 
longer achievable, patients perma-
nently discontinue lens wear. Given 
this progression, it is important to 
identify the factors that play a role 
in the earlier stages of discomfort to 
develop appropriate management 
strategies. 

CLD CAUSES

For gas permeable (GP) lenses, 
clinicians should consider factors 
such as environmental allergies, 
poor contact lens fi t, poor contact 
lens edge profi le, contact lens 
solutions, surface deposits and 
poor surface wettability when 
deciding how to manage and 
treat discomfort. Sometimes, the 
underlying problem is unclear, 
and several treatments may be 
warranted to eliminate CLD. Here 
is a brief overview of some common 
causes of GP lens discomfort and 
treatment methods:

Environmental allergies. Giant 
papillary conjunctivitis (GPC) can 
occur with contact lens wear alone, 
but it can also be exacerbated with 
environmental allergies. If not treat-
ed, papillae can jeopardize success 
with contact lens wear. GPC can 
affect contact lens positioning due 

to lid interaction with the contact 
lens, creating a less-stable, high-rid-
ing contact lens. 

When treating allergies in con-
tact lens wearers, fi rst consider 
switching to a preservative-free, 
peroxide-based lens solution or an 
alcohol-based cleaner to help mini-
mize allergens on lens surface. Also, 
consider prescribing an antihista-
mine/mast cell stabilizer to be used 
on a daily basis. Preservative-free 
artifi cial tears should be applied 
every few hours to reduce exposure 
to allergens. Cold compresses can 
also be used to reduce symptoms. In 
severe cases, a topical steroid may 
be necessary to treat the condition. 
The severity level varies among pa-
tients, so several treatments may be 
necessary to eliminate CLD entirely.

Dry Eye. Researchers attribute 
dry eye symptoms in contact lens 
wearers to a diminished aqueous or 

While contact lens discontinuation is as prevalent as ever, practitioners do have several 
eff ective methods to counteract it.

Deterring Discomfort Dropouts

Heavy lipid deposits on the scleral 

lens surface in an MGD patient.

Giant papillary conjunctivitis in a GP 

lens wearer.
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mucin layer of the tear fi lm, changes 
in tear protein concentration and 
altered meibomian gland structure 
or function, to name only a few.6

Studies show lens wear is associated 
with adverse changes in meibo-
mian gland morphology as well 
as the condition of the lid margin 
and meibum.6 Contact lens-related 
dry eye may also be explained by 
increased tear fi lm thinning, leading 
to greater tear evaporation and 
increased tear fi lm osmolality.4 This 
suggests that contact lenses nega-
tively affect meibomian glands and 
are partly responsible for dry eye 
symptoms.6

For patients with meibomian 
gland dysfunction (MGD), warm 
compresses and a more stringent 
eyelid hygiene regimen using a foam 
lid cleanser or hypochlorous acid 
are usually the fi rst steps, along 
with omega supplements. A cycle of 
doxycycline or azithromycin may 
be used in more advanced cases of 
MGD due to their anti-infl ammato-
ry properties.7 Occasionally, an an-
tibiotic eye drop, a low-dose topical 
steroid drop or an antibiotic-steroid 
combination drop may be used in 
conjunction with an infl ammatory 
modulator such as Restasis (cyclo-
sporine 0.05%, Allergan) or Xiidra 
(lifi tegrast 5%, Shire). Punctal plugs 
may be used in patients where 
treatment with supplements, artifi -
cial tears or prescription eye drops 
fails to relieve dry eye symptoms. 
Deciding whether to use dissolvable 
collagen plugs or semi-permanent 
silicone plugs is left to the discretion 
of the eye care provider.

But when the patient still com-
plains of discomfort after treatment 
with antibiotics, topicals, artifi cial 

tears/ointments and punctal plugs, a 
scleral contact lens may be the ideal 
solution. 

Initially thought to be reserved for 
patients with irregular corneas or 
severe ocular surface disease, scleral 
lenses also can be a viable option 
for patients suffering from dry eye 
discomfort in their soft or corneal 
GP lenses. Scleral lenses can be more 
comfortable than soft lenses due 
to the fl uid reservoir under the lens 
and the lack of lens surface dehydra-
tion.8 They are essentially moisture 
chambers on the eye that also give 
superior rigid lens optics.

Surface deposits and poor wetta-
bility. Often, a patient’s GP lens will 
fi t well and feel comfortable, but 
poor surface wettability or heavy 
lipid deposits still occur. Excessive 
lipids in the tear fi lm create a foggy, 
hydrophobic surface, which in 
turn leads to poor visual comfort. 
Alcohol-based cleaners or intensive 
protein cleaners such as Progent 
(Menicon) can help eliminate 
surface deposits. For patients who 
have had no success with various 
lens solutions, have been prescribed 
an eyelid hygiene regimen and have 
been warned not to use hand lotions 
prior to insertion of GP lenses, prac-
titioners can consider a new lens 
coating to meet each patient’s needs.

According to Tangible Science, 
its new Hydra-PEG lens coating is 
designed to create a highly wettable 
and lubricious surface, with in-
creased surface water retention due 
to its high water content (90%).9

This polyethylene glycol-based poly-
mer can be permanently bonded 
to the surfaces of both soft and GP 
lenses, and is currently available 
for Contamac materials provided 
by several GP lens manufacturers. 
It also helps to reduce protein and 
lipid deposits on lens surface.9

CLD is both common and 
diffi cult to manage, in part be-

cause of its multifactorial nature. 
Without a tried-and-true treat-
ment, it is important to consider a 
step-wise approach in diagnosing, 
managing and treating CLD to 
provide continued success with 
contact lens wear.5  RCCL
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More lipid deposits on the scleral 

lens surface in an MGD patient.
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I
t’s a fast-paced world, for 
sure. Health care is advanc-
ing daily, and we—and our 
patients—continue to enjoy the 
fruits of researchers’ labors. 

Recently, investigators presented a 
full year’s worth of fi ndings at the 
Association for Research in Vision 
and Ophthalmology’s (ARVO) 
meeting, held in Baltimore. Don’t 
you wish you could sit down, stop 
the clock and take the time to de-
vour all the new research presented 
there, boosting your knowledge and 
clinical skills?

To give you a taste, we select-
ed what we consider important 
research and reviewed abstracts 
for you. Hopefully they can help 
improve your patient care—because 
what’s presented today becomes 
practical clinical information for 
tomorrow. Ideas generated at this 
meeting spark additional research 
initiatives and serve to develop new 
strategies for diagnosing and treat-
ing a wide array of ocular disease. 
Take a look to see what investiga-
tors have uncovered so far:

CORNEAL INFECTION 

GRAND ROUNDS

A recent Texas-based study evalu-
ated the effi cacy of a multifaceted 
diagnostic approach for corneal 
infections. Researchers compared 
the results of scrape cytology and 
corneal cultures from the corneal 
washings of 47 eyes to test which 
diagnostic tool detected the likely 

cause of corneal infection best. Of 
the 47 cases, 14 showed culture was 
superior to cytology, 23 showed 
cytology was superior, eight showed 
the two to be even, one was indeter-
minate and one had no detection of 
the virus in either. The researchers 
concluded that culture is better 
for detecting bacterial organisms, 
while cytology is better for detect-
ing other corneal (non-bacterial) 
infection causes. Accordingly, they 
recommend using a multifaceted 
diagnostic approach to ensure more 
accurate results since not all organ-
isms may necessarily be detected by 
one method alone.1

Offering a closer look at ocular 
exposure to commensal organisms 
and their effect on immunity, a 
Boston study found tonic signals 
from local commensal fl ora pro-
mote ocular mucosa surveillance, 
in turn limiting microbial presence 
on the ocular surface and strength-
ening protection during infection. 
The study identifi ed commensal 
species in ocular swabs from mice, 
then treated them with topical 
antibiotics to ablate bacteria in the 
conjunctiva. Next, the mice were 
rested and colonized with other 
commensals such as coagulase-neg-
ative Staphylococcus xylosus and 
Streptococcus oralis. After three 
weeks, the commensal strains great-
ly aided immunity to Pseudomonas 
aeruginosa. These fi ndings show 
potential for commensals to regulate 
bacterial keratitis susceptibility.2

Another study investigated 
bilateral corneal endothelial cell 
density (ECD) and its connection 
to scar location and corneal nerve 
alterations in patients with unilat-
eral herpes zoster ophthalmicus
(HZO). Researchers compared 28 
eyes with corneal scarring caused by 
HZO with 24 healthy eyes, using in 
vivo confocal microscopy (IVCM) 
and corneal sensation of the central 
cornea. Results showed signifi cantly 
lower levels of ECD in scarred eyes 
and contralateral clinically unaffect-
ed eyes compared with healthy eyes. 
It also showed that location does 
make a difference, as central HZO 
scarring had notable loss of ECD 
compared with peripheral scars. 
Researchers also found a possible 
link between corneal innervation 
and corneal endothelial cell homeo-
stasis, as results showed a positive 
correlation between the ECD and 
the subbasal nerve density in both 
total nerve length and corneal 
sensation.3

To better understand the patho-
physiology of ocular infections 
caused by the herpes simplex virus-1
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Corneal transplants, such as this one, 

might benefi t from a drug-eluting 

contact lens similar to the one 

researchers presented at ARVO.

Many ARVO presentations focused 

on Acanthamoeba keratitis, shown 

here with large dendriform lesion on 

the corneal surface.

(HSV-1), researchers from the 
University of Illinois at Chicago 
explored the virus’s degradation and 
its supportive role for autophagy, a 
normal physiological process deal-
ing with the destruction of cells. 

Autophagy maintains homeo-
stasis by protein degradation and 
turnover of the destroyed cell 
organelles for new cell formation. 
During cellular stress, autophagy 
is increased. The study revealed 
that autophagy was necessary to 
support optimal virion growth over 
longer periods of time, and higher 
amounts of the virus were reported 
from cells with a normal ability to 
perform autophagy. In short, auto-
phagy degrades incoming virions 
and then later provides support 
for optimal virion growth during 
infection. The researchers conclud-
ed that optineurin, an autophagy 
adapter protein of host origin, may 
effectively regulate the switch from 
virus degradation to virus support. 
This also marks the fi rst substantial 
evidence of the dual role autophagy 
plays during HSV-1 infection.4

A recent study from the Yale 
University School of Medicine 
chronicled the clinical etiologies, 
microbial spectrum, antibiotic re-
sistance and visual acuity outcomes 
of acute endophthalmitis. Tracking 
ICD-9 and ICD-10 codes for en-
dophthalmitis over a six-year period 
revealed that the most frequent 
clinical etiologies were progression 

of corneal ulcer and postoperative 
infection after cataract extraction, 
accounting for 22% and 17% of 
cases, respectively. 

The most likely pathogens 
causing endophthalmitis included 
coagulase-negative Staphylococcus, 
Staphylococcus aureus and P. 
aeruginosa. The vast majority of 
infections were deemed endogenous 
rather than environmental and 
likely relate to lid disease. Antibiotic 
susceptibilities were topped by van-
comycin at 96.7%, closely followed 
by gentamicin and doxycycline, 
both at 96.6%. Concerning visu-
al acuity, the majority of patients 
displayed improvement after treat-
ment, but there was also a sizable 
portion of patients with a fi nal 
visual acuity of no light perception.5

A CLOSER LOOK AT 

ACANTHAMOEBA KERATITIS

A critical amount of bacteria is 
required for the development of 
Acanthamoeba keratitis (AK), ac-
cording to a new study. Researchers 
instilled Acanthamoeba castellanii 
in rabbit corneas, then instilled the 
organism co-incubated with high 
and low density P. aeruginosa. 
Levofl oxacin eye drops were admin-
istered following each inoculation. 
After a fi ve-day observation period, 
Acanthamoeba castellanii alone 
did not cause AK. Acanthamoeba 
castellanii co-incubated with 
low-density P. aeruginosa induced 

a few infi ltrates but the cornea 
remained relatively clear. However, 
Acanthamoeba castellanii co-incu-
bated with high-density P. aeru-
ginosa produced severe AK. The 
researchers also found a six-hour 
co-incubation caused a much more 
severe case of AK than a two-hour 
co-incubation. The study suggests 
bacteria count and time of coexis-
tence both play an essential role in 
AK development and severity.6

Another study found that prompt 
anti-amoebic treatment (AAT) 
and age are important factors in 
avoiding poor AK treatment out-
comes. The researchers defi ned poor 
outcomes as having one or more of 
the following: corneal perforation, 
keratoplasty, other ocular surgery 
(except biopsy), 10.5 months or 
more of AAT and fi nal visual acuity 
of 20/80 or worse attributed to 
AK. Those with poor treatment 
outcomes tended to be older, with 
a median age of 38 compared with 
31 for those with better outcomes. 
Patients with poor outcomes also 
had longer symptom duration and 
more doctor visits prior to AAT. 
While age is simply a factor to 
indicate possible issues, researchers 
concluded that AAT intervention 
should begin as early as possible to 
give patients a better opportunity 
for positive AK outcomes.7

Similarly, a Philadelphia study 
sought to identify risk factors for 
AK treatment failure. Researchers 
tracked 60 AK patients based on 
demographics, clinical details, 
treatment protocols and overall 
outcomes. They defi ned treatment 
failure as requiring penetrating 
keratoplasty or having best-cor-
rected visual acuity (BCVA) worse 
than 20/100 at the last follow up. 
The researchers found that 25 eyes 
(42%) had treatment failure; con-
tributing factors included older age, 
longer duration of symptoms prior 
to presentation, poorer presenting 
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BCVA and positive diagnosis on 
pathology. Some of the fi ndings, 
however, were unexpected. Despite 
better disease recognition today, the 
researchers found worse outcomes 
in cases treated from 2012 to 2015 
compared with cases from 2009 
to 2011. In fact, the percentage of 
failures was much higher compared 
with a group treated from 2004 
to 2008. Researchers recommend 
doctors counsel older AK patients, 
those with longer duration of symp-
toms and those with poor initial 
BCVA about the possibility of poor 
outcomes.8

AT THE FOREFRONT 

OF DRY EYE

To shed more light on the natural 
history of dry eye disease (DED), 
researchers studied 3,136 sub-
jects—91% of whom were female—
and found nearly 10% developed 
symptomatic DED within the 
two-year study timeframe. For those 
with symptomatic DED at baseline, 
up to 37% showed resolution of 
symptoms in two years. This closer 
look at the natural history of DED 
suggests symptomatic cases can be 
highly variable over time, according 
to researchers. 

The researchers also found female 
sex, asthma, osteoarthritis, chronic 
pain syndromes, depression, higher 
copper intake, lower coffee intake 
and increased body mass index 
were all associated with symptomat-
ic DED. Persistence was associated 
with osteoarthritis, increasing age 
and female sex, while resolution 
of symptoms was associated with 
stroke, use of contact lenses and 
higher coffee intake. A better under-
standing of DED’s natural history 
may lead to more focused clinical 
care, the researchers conclude.9

Using IVCM, Boston researchers 
have discovered patients with DED 
have signifi cantly reduced nerve 
density in the central and peripheral 

corneal quadrants. Investigators 
took IVCM images of the central 
cornea and four peripheral quad-
rants in 46 patients with DED and 
20 age- and sex-matched controls. 
They found the main trunk, branch 
and total nerve densities of the 
central cornea and all peripheral 
quadrants of patients with DED 
were signifi cantly lower compared 
with the control group. 

When comparing nerve density 
between the central cornea and 
periphery in particular, they found 
total nerve density was signifi cantly 
higher in the central cornea than 
in the nasal and inferior quadrants 
in DED patients, while the main 
trunk density in the central cornea 
was signifi cantly lower than in the 
nasal and temporal quadrants. 
Because DED causes ocular surface 
discomfort, a better understanding 
of corneal nerve changes may help 
clinicians better manage patient 
symptoms.10

New fi ndings from a Boston-
based study suggest that clinicians 
should add the evaluation of ocular 
pain to a comprehensive work up 
for dry eye patients. In a cross-sec-
tional study of 91 patients with 
DED, researchers asked subjects 
to rate their ocular pain on a scale 
from one to 10 and undergo a com-
prehensive ophthalmic examination 
that included an ocular surface 

disease index (OSDI) questionnaire. 
They found 44.9% of the study 
subjects said they had mild pain, 
33.7% indicated moderate pain 
and 6.8% rated their pain as severe. 
When the researchers assessed the 
patients’ pain scores in relation to 
their OSDI score and clinical signs, 
they found the ocular pain scores 
only correlated weakly with the 
OSDI scores and had no correlation 
at all with DED signs.11 The neuro-
pathic features of DED continue to 
receive much attention, especially 
as it relates to resultant clinical 
depression.

Although previous research shows 
a correlation between bacterial bur-
den and signs of meibomian gland 
dysfunction, a new study suggests 
the same is not the case for dry eye 
symptoms. Researchers from the 
Brien Holden Vision Institute asked 
186 participants with normal ocular 
and systemic history to complete 
the OSDI and McMonnies dry eye 
questionnaires, and have a swab 
taken from their left lower lid mar-
gin. The results of the swab cultures 
and questionnaires showed only a 
weak correlation between dry eye 
symptoms and bacterial burden. 
The OSDI indicated 114 partici-
pants were normal, 42 had mild 
dry eye, 21 had moderate and eight 
were severe, while the McMonnies 
questionnaire showed 98 were nor-
mal, 76 had marginal dry eye and 
12 had pathological dry eye. The 
swabs revealed the most common 
species were Propionibacterium sp. 
(59%) and Staphylococcus epider-
midis (36%). Ultimately, the data 
shows no consistent trend in bac-
terial burden vs. the questionnaire 
scores.12

A new study used an online sur-
vey of ophthalmologists to gather 
information about DED procedures 
to learn more about evaluating dry 
eye patients for possible Sjögren’s 
syndrome (SS). The study found 

BRANCH OUT AT ARVO 2017: ABSTRACT REVIEW

Progressing corneal ulcers, as seen 

here with hypopyon, account for 22% 

of acute endophthalmitis, according 

to new research.
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that a majority of ophthalmologists 
surveyed prefer to use traditional 
DED tests such as corneal fl uores-
cein staining as opposed to newer 
tests such as tear osmolarity assess-
ment. The survey also uncovered an 
abundance of under-referral of DED 
patients for SS work ups, which 
researchers suspect may be a con-
tributing factor to underdiagnosis 
of SS. Some common reasons for SS 
referral included positive review of 
systems, severe dry eye symptoms or 
signs and dry eye resistant to treat-
ment. The survey found 83% of 
respondents felt an evidence-based 
standardized screening tool for SS 
evaluation referrals in DED patients 
is needed.13

A new condition known as lid 
seal compromise may have a signif-
icant impact on refractory dry eye 
patients, according to a study that 
sought to reveal its prevalence in 
this patient population. Researchers 
used the Korb–Blackie (KB) light 
test to assess lid seal compromise 
in 46 symptomatic patients and 
50 asymptomatic patients with a 
zero-to-three scale—zero indicated 
no visible lid seal compromise and 
three indicated severe lid seal com-
promise. They found 61% of symp-
tomatic refractory dry eye patients 
had moderate to severe compromise 
compared with only 14% of the 
asymptomatic group. The research-
ers conclude lid seal compromise 
may be a primary deleterious factor 
in the etiology of dry eye, causing 
chronic exposure to desiccating 
stress during sleep.14

Another recent study looked at 
tear protein content following intra-
nasal tear neurostimulation (ITN) 
in DED patients. The post-ITN 
tear samples of 55 patients were 
analyzed for protein concentration, 
using a 20% margin of the pre-stim-
ulation mean to evaluate the equiv-
alence between pre- and post-stimu-
lation. The 95% confi dence interval 

fell within the equivalence margins 
for mean difference in total protein 
concentration, relative lysozyme 
levels and relative lactoferrin levels. 
This suggests sensory neural stimu-
lation of the nasal cavity promotes 
release of proteins from secretory 
granules in the lacrimal gland 
following ITN stimulation. This is 
critical in the lacrimal gland’s role in 
protection against environmental in-
sult and the maintenance of ocular 
surface homeostasis, the researchers 
conclude.15

CONTACT LENS INNOVATION

Artifi cial tears can impact how well 
pathogens adhere to convention-
al and silicone hydrogel contact 
lenses, but not all pathogens, one 
study found. Researchers from 
the University of Waterloo School 
of Optometry and Vision Science 
tested four bacterial strains—P. 
aeruginosa, Achromobacter xy-
losoxidans, Delftia acidovorans
and Stenotrophomonas maltophil-
ia—with both Acuvue 2 (etafi lcon 
A, Johnson & Johnson Vision) 
and Acuvue Oasys (senofi lcon A, 
Johnson & Johnson Vision) lenses. 

In the control group, the total 
counts didn’t differ between the two 
materials, although A. xylosoxidans
and P. aeruginosa were signifi cantly 
higher compared with D. acidovo-
rans. After soaking the lenses in an 
artifi cial tear solution, the senofi lcon 
A material showed no difference in 
the total counts for any strain. The 
total counts of A. xylosoxidans and 
P. aeruginosa on the etafi lcon A ma-
terial remained signifi cantly higher 
compared with D. acidovorans
and S. maltophilia. In addition, the 
etafi lcon A lenses had lower total 
counts of D. acidovorans compared 
with the senofi lcon A lenses; for the 
remaining three strains, the total 
counts did not vary signifi cantly 
between the two materials.16

Another study looked at patho-

gens on contact lenses, this time 
focusing on the bacterial biofi lm
that can grow in contact lens cases. 
Although disinfecting contact lens 
cases can remove more than 99% 
of the bacterial biofi lm, it doesn’t 
necessarily keep contact lenses bac-
teria-free, according to researchers 
from the School of Optometry and 
Vision Science at the University of 
New South Wales. 

After growing P. aeruginosa or S. 
aureus biofi lms on cases, researchers 
added contact lenses and disinfected 
the cases with a multipurpose disin-
fecting solution or a rinsing solution 
for four hours. Cases following the 
disinfection cycle with the disin-
fecting solution had a signifi cant 
reduction of biofi lm, while the cases 
cleaned with the rinsing solution 
did not. For the cases cleaned with 
multipurpose solution, 26% of the 
remaining P. aeruginosa and 13% 
of remaining S. aureus were trans-
ferred to the lenses. 

Although only 1% of the bac-
teria in the cases cleaned with 
rinsing solution was transferred to 
contact lenses, the contact lenses 
from storage cases disinfected with 
multipurpose disinfecting solution 
had signifi cantly lower numbers of 
P. aeruginosa and S. aureus com-
pared with lenses from storage cases 
fi lled with rinsing solution. The 
results emphasize the importance 
of properly caring for lens storage 
cases to prevent biofi lm formation 
in the fi rst place.17

Two new contact lens designs
hold promise for slowing myopia 
progression, according to investi-
gators at the Brien Holden Vision 
Institute. To test the designs—one 
that imposed myopic defocus across 
the central and peripheral retina 
and one that manipulated higher-or-
der aberrations to provide retinal 
image quality that degraded in the 
direction of myopic eye growth—
researchers enrolled 508 myopic 
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children and randomized them into 
fi ve groups: a control group wear-
ing single-vision silicone hydrogel 
(SH) lenses, two groups wearing SH 
lenses with varying powers and two 
groups wearing hydrogel lenses. At 
12 months, three of the four test 
groups showed signifi cantly reduced 
myopia progression compared with 
the control group. After adjusting 
for age, parental myopia and com-
pliance, they found the reduction 
in myopia progression with the test 
lenses ranged from 21% to 29% 
for spherical equivalents and 31% 
to 42% for axial length, which 
increased to 27% to 33% and 38% 
to 56%, respectively, for those who 
were compliant. 

These results suggest both of 
these new designs can reduce my-
opia progression, the researchers 
conclude. This is yet another study 
that shows that imposing myopic 
defocus across both central and pe-
ripheral retina or providing retinal 
image quality that degrades in the 
direction of eye growth can provide 
a signal to slow eye growth.18

Clinicians can consider using 
wavefront-customized hydrogel 
contact lenses in normal eyes, as 
well as to modulate and correct 
spherical aberration and coma, 
according to researchers. A new 
study used seven customized, 
lathe-cut hydrogel contact lenses 
that incorporated specifi c amounts 
of spherical aberration and coma. 
When fi t on three normal subjects 
(three eyes total), the lenses modu-
lated the aberration in a consistent 
fashion towards the same polarity 
of the aberration, ranging from 
roughly 60% to more than 200% 
of the intended change. In addition, 
the lenses that employed coma of 
the same sign as the subject’s coma 
increased the coma of the eye-lens 
combination. Lenses with opposite 
coma decreased, or even reversed, 
the on-eye aberration coma. 

Custom lenses that can be personal-
ized to each patient’s specifi c needs 
can be useful in normal eyes with 
subtle higher-order aberrations, the 
authors conclude.19

Another study evaluated a 
novel drug-eluting contact lens for
the treatment of experimentally 
induced neovascularization. Using 
a rabbit model, researchers com-
pared the effects of contact lenses 
that eluted dexamethasone with 
a control group treated by topical 
dexamethasone sodium phosphate 
drops hourly. They assessed corne-
al infl ammation on day seven by 
analyzing CD45 cell frequencies 
in tissue using fl ow cytology. The 
dexamethasone-eluting contact lens-
es effectively inhibited corneal neo-
vascularization and infl ammation 
similar to the hourly-administered 
eye drops. Contact lens drug de-
livery may be an option for ocular 
drug delivery and the prevention of 
many corneal responses, including 
post-keratoplasty rejection episodes, 
the researchers conclude.20

This is just a sampling of the 
many wonderful research proj-

ects presented at this year’s confer-
ence. I encourage you to browse the 
full list to broaden your horizons 
beyond these select research proj-
ects. We look forward to another 
productive year of clinically relevant 
research from ARVO next year! RCCL
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Research on HSV-1’s degradation and 

its supportive role for autophagy 

may one day lead to a better 

understanding of ocular eff ects of 

the virus, such as this central corneal 

ulcer and HSV stromal keratitis.
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I
nfl uenced by clinical feedback 
that discomfort is the number 
one cause of dropout, the latest 
contact lenses have evolved 
signifi cantly to improve ocular 

comfort. This is especially true with 
silicone hydrogel (SiHy) contact 
lenses, which are supplanting soft 
hydrogel lenses in popularity. 
Whereas fi rst-generation SiHy con-
tact lenses emphasized higher oxy-
genation for extended wear, newer 
materials have improved comfort 
without sacrifi cing the high oxygen 
permeability of silicone.1

Researchers have been trying to 
improve comfort by increasing wa-
ter content, decreasing the modulus, 
lowering contact angle hysteresis 
and adding surface coatings and 
plasma treatments. One study found 
that over a 10-year period, the 
water content of SiHy contact lenses 
has increased from 24% to 74%, 
and the modulus has decreased sig-
nifi cantly from 1.4MPa to 0.3MPa.2

Increased contact lens water content 
and surface coatings have also led 
to a notable decrease in contact lens 
hysteresis, from greater than 40° 
in lotrafi lcon A to less than 10° in 
delefi lcon A.2

Researchers are unsure if lubricity 
is the only variable that correlates 
well with in vivo contact lens 
comfort. So while new, more com-
fortable materials emerge (though 
older materials are not eliminated), 
patients are benefi ting from newer, 
more comfortable silicone hydro-

gel contact lens materials.3 With 
wider parameters and replacement 
modalities, more patients than ever 
are fi nding successful contact lens 
designs that fi t their daily needs. 
This article discusses the latest SiHy 
contact lens materials and how they 
affect patient comfort.  

LOTRAFILCON B

As an upgrade to Air Optix Aqua 
(lotrafi lcon B), Alcon launched 
its monthly disposable Air Optix 
with HydraGylde (lotrafi lcon B) to 
the United States market in 2016. 
The lens has a 25µm permanent 
plasma surface treatment, which 
the company calls ‘SmartShield.’ 
The continuous hydrophilic layer is 
designed to help the lens resist lipid 
deposition. It also uses what the 
company calls a ‘HydraGlyde mois-
ture matrix,’ which is a block copo-
lymer (poly[oxyethylene]-poly[ox-
ygutylene]) designed to envelop the 
contact lens in a thin fi lm and create 
a uniform hydrophilic surface. Both 
of these technologies are designed to 
work together to increase the lubric-
ity of the lens and improve contact 
lens comfort. One study, funded by 
the manufacturer, found that lotra-
fi lcon B has a signifi cantly lower 
absorption of cholesterol compared 
with other SiHy lens materials.4

DELEFILCON A

In 2013, Alcon launched Dailies 
Total1 (delefi lcon A), a one-day 
SiHy contact lens with what’s 

described by the manufacturer as 
‘water gradient technology.’ The 
lens has a silicone core with 33% 
water content. The silicone is envel-
oped in a 6µm thick water gradient 
created by covalently linked hydro-
philic monomers that form a soft, 
hydrophilic surface gel. According 
to the company, the lens can achieve 
greater than 80% water content 
on the surface.5 The comfort  is 
attributed to the combination of 
the water gradient technology, low 
surface modulus of 0.025MPa 
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(core of 0.76MPa), daily dispos-
able modality and packaging in a 
phosphate-buffered saline solution 
containing 0.3% polymeric wetting 
agents (copolymers of polyamido-
amine and poly[acrylamide-acrylic 
acid]).

 One study compared the tear 
break-up time (TBUT), corneal 
and conjunctival staining and dry 
eye symptoms in patients random-
ly assigned to wear one of two 
different brands of contact lenses. 
They found that symptomatic dry 
eye patients who switched to Dailies 
Total1 had improved comfort by 
three hours of wear compared with 
those who switched to Alcon’s 
Focus Dailies (nelfi lcon A), who 
did not experience any signifi cant 
comfort improvement.6

Another study compared the 
wettability and noninvasive TBUT 
for asymptomatic and symptomatic 
contact lens patients wearing three 
different types of daily disposable 
SiHy contact lenses. The researchers 
found that Dailies Total1 had re-
duced dehydration staining and that 
the ocular and clinical performance 
of the lenses was not signifi cantly 
different between symptomatic and 
asymptomatic contact lens wearers.7

In a cross-over clinical comparison 
with two other daily disposable 
SiHy lenses, Dailies Total1 had a 
longer TBUT, although comfort was 
similar between the three contact 
lenses.7,8

SAMFILCON A

In 2014, Bausch + Lomb launched 
Ultra (samfi lcon A), a lens designed 
with a high level of polyvinylpyr-
rolidone (PVP) on the lens sur-
face, branded by the company as 
‘MoistureSeal Technology.’ Electron 
microscopy shows silicone wrapped 
in PVP, and photoelectron spectros-
copy reveals PVP on the surface 
of the lens, creating a hydrophilic 
surface. PVP is also distributed 
throughout the lens, allowing for 
water to be stored within the lens 
material. This results in a relatively 
high water content of 46% for a 
SiHy contact lens.9

 According to the manufacturer, 
samfi lcon A is a combination of 
three distinct types of silicone that 
contribute to the balance of high 
oxygen transmissibility and low 
modulus. The lens material under-
goes two distinct polymerization 
phases. The fi rst phase involves 
creating a matrix of long- and short-
chained silicone molecules. This is 
followed by the polymerization of 
PVP throughout the silicone lattice 
framework in the second phase.

 While no independent studies 
comparing comfort of Ultra with 
other contact lenses currently exist, 
an internal Bausch + Lomb study 
found that after four hours of lens 
wear, samfi lcon A only dehydrated 
by 5.07%.10 Another company 
study used atomic force microscopy 
and x-ray photoelectronic spectros-

copy to evaluate four different con-
tact lenses, each when new and after 
rub/rinse cycles simulating a month 
of wear.11 They found little change 
in the morphology, roughness and 
composition of samfi con A lenses 
compared with other SiHy lenses.11

COMFILCON A

Cooper Vision launched Biofi nity 
Energys in 2016 to address the 
visual discomfort patients may 
experience while using digital 
devices. Energys uses the same 
material as the company’s Biofi nity 
lens, comfi lcon A, but has different 
optics—called Digital Zone Optics 
by CooperVision. The optics design 
is comprised of multiple front-sur-
face aspheric curves across the entire 
optical zone. The low positive add 
power in the center of the lens is 
designed to decrease visual fatigue 
without sacrifi cing distance vision 
while using digital devices. This is to 
accommodate the increasing digital 
world, in which 69% of American 
adults use smartphones on a daily 
basis compared with only 26% in 
2012.12

 The Biofi nity material uses two 
types of silicone-based macromers 
that differ based on molecular 
weight. These macromers are com-
bined with hydrophilic monomers, 
resulting in a wettable lens that does 
not require additional internal wet-
ting agents or surface treatments, 
according to the manufacturer.

 In a clinical study, the original 
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Biofi nity lens worn on an extended 
basis for 30 days over  course of a 
year was compared with another 
extended wear lens. The researchers 
found the Biofi nity lens was more 
comfortable, with better vision 
quality and less limbal redness, 
bulbar conjunctival hyperemia and 
conjunctival sodium fl uorescein 
staining.13 Another study showed 
that Biofi nity lenses maintained a 
relatively low coeffi cient of friction, 
indicating greater comfort, even 
after 100 cycles of simulated wear.14

Its original coeffi cient of friction 

value of 0.033 was lower than that 
of comparable lenses, but not as low 
as some others that reached values 
as low as 0.016.14

STENFILCON A

Introduced in 2015, MyDay (sten-
fi lcon A) is Cooper Vision’s most 
recent one-day disposable contact 
lens. MyDay is made of covalently 
linked hydrophilic groups attached 
to long silicone chains, which the 
manufacturer calls ‘Smart Silicone.’ 
Stenfi lcon A has a low quantity 
of silicone—just 4.4%—and this 
effi cient use of the component 
allows for more space in the contact 
lens for hydrophilic materials while 
attaining a 100 Dk/t, a water con-
tent of 54% and a low modulus of 
0.4MPa, Cooper Vision says.15

 Few independent studies on the 
MyDay lens exists; however, one 
study found improved hydration 
performance in hydration profi le 
relative to another SiHy lens, yet 
both had similar comfort after a 12-
hour day.16

SENOFILCON A

In 2016 Johnson & Johnson Vision 
launched Acuvue Oasys 1-Day 
(senofi lcon A), a one-day disposable 
contact lens designed with 38% wa-
ter and 62% senofi lcon A. Though 
both the two-week disposable Oasys 
and Oasys 1-Day are made of seno-
fi lcon A, J&J says the one-day lens 
uses an enhanced moisture network 
that increases the crosslinking densi-
ty of the silicone with a long chain, 
high molecular weight, internal wet-
ting agent based on PVP—a process 
the manufacturer calls ‘HydraLuxe 

CONTACT LENSES AND COMFORT: IT’S A MATERIAL WORLD

Contact 

Lens
Manufacturer Material Modality

Comfort 

Technology

Comfort Technology 

defi ned 

Water 

content
Dk/t

Modulus 

(MPa)

Air Optix 
Aqua with 
Hydraglyde

Alcon Lotrafi lcon B One month Smart Shield 
Technology, 
Hydraglyde 
Moisture 
Matrix

Permanent, thin, 
continuous, hydrophilic 
plasma coating

33% 138 1.0

Dailies 
Total1

Alcon Delefi lcon A Single use Water Gradient 
Technology

33% water core, with 
a water gradient to a 
hydrogel surface layer that 
exceeds 80% water at the 
surface

33% at 
core, 
80%+ 
at the 
surface

156 0.76

Ultra Bausch + Lomb Samfi lcon A  One 
month

Moisture Seal 
Technology

Multiple layers of long-
chain silicone integrated 
with PVP

46% 163 0.7

Biofi nity 
Energys

Cooper Vision Comfi lcon A  One 
month

Aquaform 
Technology

Hydrophilic monomers 
integrated with silicone; 
requires no internal 
wetting agents

48% 160 0.8

MyDay Cooper Vision Stenfi lcon A Single use Smart Silicone Minimal effi  cient use of 
silicone to allow for a 
higher water content

54% 100 0.4

Acuvue 
Oasys 
1-Day

Johnson & 
Johnson Vision

Senofi lcon A Single use HydraLuxe 
Technology

Long-chain, high-
molecular weight, PVP 
internal wetting agent

38% 147 0.72

Acuvue 
Vita

Johnson & 
Johnson Vision

Senofi lcon C  One 
month

HydraMax 
Technology

Long-chain, high-
molecular weight, PVP 
internal wetting agent

41% 147 0.77

Comparison of Silicone Hydrogel Contact Lenses and Their Comfort Technologies18
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Technology.’17 The chain length and 
molecular weight PVP is added to a 
reactive monomer mix and is evenly 
distributed throughout the lens. 
The resulting contact lens matrix 
closely mimics the properties of 
mucin to improve the comfort as the 
lens interacts with the patient’s tear 
fi lm, according to the company. The 
lens is also packaged in an electro-
lyte-balanced packaging solution 
designed to mimic human tears.

Due to the recent launch of these 
contact lenses, no independent 
clinical research has been published 
comparing the comfort of Acuvue 
Oasys 1-Day with other lenses 
beyond the internal Johnson & 
Johnson Vision studies.

SENOFILCON C

Johnson & Johnson Vision also 
launched Acuvue Vita (senofi lcon C) 
in 2016. It is a monthly disposable 
contact lens that uses a non-coated 
silicone formulation of senofi l-
con C marketed as ‘HydraMax 
Technology.’ Senofi lcon C is a 
combination of two types of silicone 
and has 30% more PVP compared 
with senofi lcon A. The integrated 
PVP throughout the lens matrix 
helps with hydration and comfort, 
without the use of surface treat-
ments. Natural lipid deposits from 
the tear fi lm are distributed through-
out the lens to increase its lubricity 
and decrease evaporation of the tear 

fi lm. It also has what the company 
describes as ‘an infi nity edge,’ which 
is a thin tapered edge designed to 
improve contact lens comfort. 

 Because these contact lenses 
are new, no independent clinical 
research has been published com-
paring the comfort of Acuvue Vita 
with other lenses.

 The increasing water content and 
evolving surface and mechanical 
properties in these latest SiHy con-
tact lenses show promise for more 
comfortable contact lens wear. Each 
company uses a different technology 
to increase contact lens lubricity—
and, interestingly, some of it seems 
contradictory. For example, the Air 
Optix with HydraGlyde lens is de-
signed to protect itself from tear lip-
ids, while the Acuvue Vita integrates 
tear lipids into the lens. The Energys 
lens does not use internal wetting 
agents, but Ultra and Acuvue Oasys 
1-Day have internal wetting agents 
based on PVP. 

Without vigorous masked, 
randomized and controlled 

studies, it is diffi cult to determine 
the best contact lens and design fea-
ture. To fi nd the right contact lens 
for each patient, clinicians should 
have the patient try different contact 
lens brands. When possible and giv-
en that both brands fi t well without 
compromising ocular health, having 
patients try one brand of contact 

lenses in one eye 
and another brand 
in the other eye 
allows the patient 
to experience 
the comfort of 
lenses in the same 
environment. 
After all, given our 
current contact 
lens selection, our 
patients have many 
excellent choices to 
choose from. RCCL
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W
e love our 
contact lenses. 
They improve 
our vision and 
looks while 

also helping us win on the athletic 
fi eld. But we also hate our contact 
lenses, especially when they cause 
ocular irritation. Successful contact 
lens wear is multifactorial, and one 
of the leading factors is lens wetta-
bility. End-of-day discomfort and 
ocular dryness are the main causes 
of contact lens dropout, with up to 
one-third of contact lens wearers 
discontinuing wear secondary to 
these common complaints.1,2

The association of ocular dry-
ness and contact lens discomfort 
has been frequently reported in the 
literature.1,3,4 As the most common 
complaint in contact lens wearers, 
dryness affects between 50% and 
70% of wearers—most likely due 
to the physical interaction between 
the ocular surface (the tear fi lm spe-
cifi cally) and the contact lens.5-7

Research shows a dysfunctional 
tear fi lm is associated with com-
plaints of ocular discomfort and 
dryness in contact lens patients, 
which in turn leads to reduced wear 
time, increased chair time and, 
ultimately, contact lens discontinu-
ation. When these symptoms arise, 
often our fi rst move is to imme-
diately switch a patient’s contact 
lens modality or change contact 
lens solutions; however, addressing 
the ocular surface and unstable 

tear fi lm fi rst may improve contact 
lens retention and overall comfort. 
Let’s take a closer look at the tear 
fi lm, how contact lenses affect it 
and how to keep our contact lens 
patients comfortable in their lenses. 

KEEP THE TEAR FILM 

INTACT AND STABLE

Tear fi lm stability and appropriate 
pre- and post-lens tear exchange 
characteristics are necessary for 
all contact lens wear, whether it is 
soft, gas permeable (GP) or spe-
cialty contact lenses.8 Factors that 
contribute to how well the tear 
fi lm spreads over the contact lens 
surface include: surface tension 
gradients, the tear fi lm-contact lens 
surface interface, tear fi lm quality, 
tear fi lm stability, gravity and the 
presence of deposits on the lens 
surface.9 Gradual surface deposition 
of proteins and lipids over time also 
contributes to decreased lens wetta-
bility and optical quality. 

In particular, the stability of the 
tear fi lm is related to the lipid lay-
er’s ability to prevent evaporation 
from the ocular surface. A thicker 
lipid layer decreases evaporation 
rates and increases the period be-
tween blinks.10 For example, studies 
show patients with meibomian 
gland dysfunction have increased 
levels of cholesteryl esters (CE) and 
decreased levels of wax esters (WE) 
in their meibum, contributing to 
blocked glands and an unstable tear 
fi lm.11 Another study looked at the 

effects of these tear lipid parameters 
in contact lens wearers and found 
a higher proportion of WE to CE 
lipids is associated with improved 
tear fi lm quality and stability after 
eight hours of contact lens wear.12

In addition, corneal glycocalyx, 
which is formed by mucins secret-
ed by epithelial cells, provides a 
hydrophilic barrier to minimize 
friction from blinking and stabi-
lize the tear fi lm in both contact 
lens wearers and non-wearers.13,14

However, contact lenses can also 
disrupt the corneal glycocalyx, as 
research shows hydrogel contact 
lenses gradually show a reduction 
in surface hydrophilicity over time, 
creating a hydrophobic surface.15

Hydrophobic contact lens surfaces 
cause more spontaneous dewet-
ting and break up of the tear fi lm 
compared with hydrophilic contact 
lens surfaces, further contributing 
to discomfort and dryness. 
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According to the Tear Film 
and Ocular Surface Society’s 
International Workshop on Contact 
Lens Discomfort, tear fi lm stability 
is strongly associated with comfort 
and contact lens wear.16 Research 
shows contact lens wearers with re-
duced tear break-up times and tear 
volumes are more susceptible to 
lens-wear discomfort and, ultimate-
ly, contact lens intolerance.16,17

EVALUATE THE TEAR FILM

According to research, contact 
lens wear disrupts the lipid layer, 
decreases the tear break-up time 
and increases tear evaporation and 
tear fi lm thinning compared with 
patients who do not wear lenses.18-21 

Thus, evaluating the tear fi lm, its 
stability and how it interacts with 
the contact lens surface is essential 
to a contact lens practice.18-21

We should start by looking at 
contact lens surface wettability, 
which estimates the combined 
relationship of the soft contact 
lens surface dewetting and tear 
fi lm spread.22,23 Other commonly 
assessed tear fi lm measures include 
tear break-up time, noninvasive tear 
break-up time, tear fi lm thick-
ness and stability, tear meniscus 
height, Schirmer’s testing, phenol 
red thread testing, interferometry, 
on-eye contact angle, aberrometry, 
lipid layer interference patterns and 
optical coherence tomography.22

Although many clinicians use 
sodium fl uorescein to measure tear 
break-up time, it is readily taken 

up within the matrix of the lens. 
Secondary to this, we can now use 
non-invasive measures of tear fi lm 
break-up such as tear fi lm refl ection 
with placido disc images through 
corneal topography systems. New 
software systems, such as the 
Keratograph (Oculus) and the Tear 
Stability Analysis System (Tomey), 
can measure tear break-up time and 
quality, as well as tear fi lm stability. 

Another technique to assess tear 
fi lm stability is interferometry, in 
which we can record the time be-
tween blinks and the fi rst disruption 
in the lipid layer. For example, the 
LipiView (TearScience) system uses 
interferometry to measure the thick-
ness of the lipid layer for half the 
tear fi lm over the cornea at a time.

CHOOSE THE RIGHT 

PRODUCTS

Once we have a clear picture of 
the patient’s ocular surface and the 
factors contributing to contact lens 
discomfort, we can treat any under-
lying etiologies such as dry eye dis-
ease or allergy to improve comfort. 
Only then can we turn to different 
contact lens modalities and materi-
als to ensure the most comfortable 
lens wearing experience.  

Care product solutions. The 
interaction of certain contact 
lens solutions with contact lens 
materials can play a signifi cant 
role in ocular comfort and dry-
ness.24,25 As such, recommending 
the proper solution to minimize 
negative adverse events such as 
toxicity and microbial keratitis is 
extremely important. We should 
also remember to educate patients 
who tend to accumulate deposits 
on their contact lenses about the 
importance of rubbing and rinsing 
their lenses or instruct them to use 
a peroxide-based solution system. 
Keep in mind that hydrogel lenses 
attract more proteins while sili-
cone hydrogel lenses attract more 

lipids.26 A recommendation of more 
frequent lens replacement, which 
minimizes or even eliminates the 
need for solution, may also improve 
the patient’s overall ocular comfort 
in this situation. 

Modalities. Replacing the lens 
more often is one way to combat 
contact lens discomfort and reduced 
wettability. Research shows contact 
lenses that are replaced more 
frequently, such as daily disposable 
lenses, enhance subjective comfort 
compared with those replaced less 
frequently.23,27

Materials. Concerning contact 
lens materials, the newer silicone 
hydrogel materials allow more oxy-
gen to pass through the lens, which 
should improve tear fi lm and ocular 
surface stability compared with 
hydrogel materials, as a higher Dk/t 
decreases central corneal swelling 
and maintains normal corneal 
homeostasis.28 Despite this, research 
has yet to show that silicone hydro-
gel lenses signifi cantly improve ocu-
lar comfort or decrease incidence of 
microbial keratitis compared with 
hydrogel contact lenses.29

Manufacturers have attempted to 
address end-of-day discomfort and 
dryness in both soft and GP lenses 
by adding a moisture agent to the 
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lens matrix or a coating to the lens 
surface. However, results have 
varied based on the lenses used and 
patients’ individual ocular sur-
face characteristics. For example, 
patients who experience dryness 
or discomfort associated with lens 
wear or moderate-to-heavy lens 
deposition may benefi t from the 
recently FDA-approved Tangible 
Hydra-PEG (Contamac), a 90% 
water polyethylene glycol-based 
polymer mixture that is permanent-
ly bonded to both surfaces of the 
contact lens. This may be applied to 
soft, GP, scleral and hybrid lenses.

Even when fi tting patients in 
a silicone hydrogel lens, we have 
much to consider, as the lens ma-
terial can differ signifi cantly from 
one manufacturer to another. In 
one study, three different silicone 
hydrogel lenses were evaluated for 
clinical performance over the course 
of a 16-hour day.17 Results showed 
Dailies Total1 (delefi lcon A, Alcon) 
lenses had a longer noninvasive 
tear break-up time than Clariti 
(falcon II-3, CooperVision) and 
1-Day Acuvue TruEye (narafi lcon 
A, Johnson & Johnson Vision) 
lenses. This may play a signifi cant 
role in protecting the ocular surface 
for patients presenting with signs 
and symptoms of dry eye. Dailies 
Total1 lenses also demonstrated less 
corneal staining after 16 hours of 
wear than the other two lenses.17

All three lenses demonstrated simi-
lar comfort, vision, contrast visual 
acuity, quality of vision and limbal 
redness, although all of these fac-
tors decreased throughout the day.17

With all of the great lens options 
available, it is important to listen 
to patient feedback as well as look 
at the ocular surface to make the 
appropriate lens recommendation.

Evaluating and managing the 
tear fi lm is not a new con-

cept in clinical practice. However, 
improving the tear fi lm will lead to 
increased contact lens wear time 
and retention, reduced chair time 
and increased referral network. We 
can always change a patient’s con-
tact lens solution, their lens material 
or their lens modality. But above 
all else, consider the tear fi lm and 
ocular surface wetting. RCCL
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IT’S ALL ABOUT THE TEAR FILM
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W
hether you’re 
working with 
a fi rst-time 
contact lens 
patient or an 

existing wearer who is having diffi -
culties, you need to play every card 
you hold if you want to win them 
over to long-term lens wear. During 
the contact lens fi tting process, the 
infl uence of case systems on comfort 
is often sidelined for a proper fi t and 
correction, and with a 24% contact 
lens dropout rate directly due to 
discomfort, it can feel like a no-win 
scenario.1 However, choosing the 
right lens care system can help min-
imize discomfort. Here are some of 
the most important things to keep 
in mind when recommending an 
effective and comfortable lens care 
system for your patients. 

1 CONSIDER THE LENSES

Choosing the right contact 
lens solution to keep your patient 
comfortable starts with choosing a 
contact lens that meets their needs 
best; that decision will then dictate 
much of the care system selection 
process. Clinicians must consider 
how the lens dehydrates throughout 
the day, how stable the lens is on 
the patient’s eye and much more. 
“If you had somebody with dry eye, 
you would want to choose a lens 
that has a very hydrophilic surface,” 
says Christine Sindt, OD, director 
of contact lens service and clinical 
professor at the University of Iowa. 

“Something that has a lot of surfac-
tant or polymer or phospholipids 
to prevent dehydration of the lens 
material itself.” 

While GP lenses take some getting 
used to for soft lens wearers, they 
have several valuable benefi ts.2 GP 
lenses are more resistant to deposits 
and bacteria, which could prove 
benefi cial in minimizing long-term 
comfort decline for patients with eye 
hygiene issues.3 “Unquestionably, 
GP lenses are initially less com-
fortable than soft,” says Daniel G. 
Fuller, OD, of Southern College of 
Optometry. “This difference dissi-
pates with adaptation over approxi-
mately a two-week period to where 
it is often clinically insignifi cant.” 
One study shows using a topical 
anesthetic prior to lens insertion 
during diagnostic fi tting and dis-
pensing visits is effective at easing 
the adaptation process for patients.2

 “GP wearers are, by far, more 
faithful to their solution than the 
soft lens wearers,” says Dr. Sindt. 
“They feel like that’s how their 
contact lenses are supposed to feel 
vs. other products that say they 
wet better but don’t have the same 
gooey feeling to them.”

After deciding on the best lens 
option, clinicians should turn 
their attention to the best lens care 
solution, and its interaction with 
the lens will be a signifi cant factor 
in the decision. For example, a lens 
with high silicone content requires 
extra attention, as the hydrophobic 

nature of silicone may create a bond 
between solution properties and the 
surface of the lens.4 “You can have 
the uptake and release of biocides 
back to the surface of the lens, and 
that can cause some end-of-the-day 
drying,” says Dr. Sindt. “If you have 
a high-silicone lens, you may want 
to choose to use a peroxide-based 
solution so that you won’t have the 
silicone reacting to the solution.”

Sometimes, the lens type neces-
sitates more than a simple multi-
purpose solution. Patients prone 
to heavy deposits on their lenses or 
who wear lenses approved for three 
months or more may need to use a 
daily enzymatic cleaner, says Susan 
Gromacki, OD, MS, director of 
contact lens service at Washington 
Eye Physicians & Surgeons.

2 KNOW YOUR PATIENTS

Patient lifestyle often weighs 
heavily on contact lens comfort. 
Here are some important factors to 
consider when fi nding a lens care 
system to maximize comfort: 

Sleep. If a patient is not getting 
enough sleep at night, their lens 
comfort can suffer. “Just like our 
bodies in general, we need time to 
repair and we’re going to need time 
with our eyes shut for our eyes to 
repair,” says Dr. Sindt. Ask your 
patients about their sleep habits—if 
they are not getting enough sleep 
or experience nocturnal lagoph-
thalmos (look for the telltale signs 
of exposure keratopathy), you 

Comfort
LENS CARE
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with Finding a lens care system that 
fi ts your patients’ needs while 
maintaining comfort can be tricky, 
but these tips can help. 
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may have found the cause of their 
discomfort.5,6 In these cases, using 
preservative-free artifi cial tear at 
least four times a day may provide 
relief.7 Ointments and moisture 
goggles may also be necessary.7

Screen time. The daily amount 
of hours a patient spends with their 
eyes focused on a computer, TV, 
tablet or phone is an increasingly 
prevalent cause of discomfort.8 It re-
duces the blink rate, which impairs 
proper tear fi lm replenishment from 
lipid release, causing symptoms of 
dryness.9 Again, preservative-free 
tears should be among the fi rst lines 
of defense here to provide relief, but 
reducing screen time can minimize 
risk of further irritation.10 For more 
severe cases, methods that may 
provide aid include conserving tears 
through punctal occlusion or cau-
tery, increasing tear production with 
prescription eye drops and omega-3 
fatty acids, or directly treating the 
infl ammation with ointments, warm 
compresses and lid massage, or 
daily cleaners.11

Compliance. Noncompliance 
causes problems with every facet 
of eye care, so it’s no surprise that 
it promotes discomfort as well.11,12

Knowing a patient’s noncompliance 
tendencies can steer you toward 
specifi c care systems. “If a patient 
is going to wear their lenses over-
night and remove them one time 
a week, I want to provide them 
the solution that will kill the most 
bacteria during that one night of 
cleaning,” says Jason Miller, OD, 
of EyeCare Professionals of Powell, 
Ohio. For many, a daily disposable 
option often helps reduce the risk of 
compliance-related microbial issues 
and improve comfort.12

Age. The older we get, the greater 
our propensity for infl ammation, 
and that includes in our eyes.13 Our 
circulating hormones decrease as we 
age, and as a result, our ability to 
control infl ammation decreases.13 In 

cases where age-related infl amma-
tion is a problem, practitioners fi rst 
need to decide whether the infl am-
mation warrants a new form of 
control in the absence of hormones. 
Some options for this include top-
ical infl ammatory mediators such 
as cyclosporine, lifi tegrast or even 
steroids.14

Dry eye disease (DED) is also 
prevalent in patients older than 65, 
most of whom experience at least 
some dry eye symptoms.15,9 “A 
contact lens splits the tear fi lm, so if 
it is thin or unhealthy, a patient will 
experience discomfort over time,” 
says Dr. Gromacki. Research shows 
DED is a major contributor to the 
contact dropout rate.1 “Those who 
continue to wear contact lenses suc-
cessfully beyond this point require 
special attention to visual acuity 
needs and dryness,” says Dr. Fuller. 
For dry eye sufferers, “lenses with 
lower wetting angles created by 
surface treatments or the incorpora-
tion of hydrophilic and amphiphilic 
agents into the lens matrix may 
help. They attract moisture and 
mimic the natural tear fi lm.”

In younger patients, hygiene and 
compliance are potentially prob-
lem areas, too. Teens and college 
students in particular can have an 
invincibility complex that encour-
ages outright disdain for lens care. 
As such, these patients may require 
extra attention and coaching.16

Knowing your patients and all 
the factors that could affect their 
contact lens wear will allow you 

to bring up potential issues before 
they occur. This is a good way to 
gain their trust and ensure issues 
are addressed right from the start. 
“If the patient does end up having 
problems, they’re going to think, 
‘Wow, you knew that! How did you 
know that?’” says Dr. Sindt. “And 
then, because you alerted them to it 
ahead of time, they’ll go back to you 
to make sure that it gets managed.”

3 MATCH LENS CASES 

WITH SOLUTION 

The importance of compatibility 
between lenses and solutions is well 
known; what gets less attention, 
however, is the need to match cases
and care systems. Contact lens cases 
are specifi cally designed to go with 
their solution counterparts, and 
as such, mixing them up could be 
problematic, Dr. Sindt says. Some 
plastics used for lens cases bind pre-
servatives tightly to their surface. If 
a foreign solution is used and bind-
ing occurs, that preservative will no 
longer be present in the solution. 

“The worst cases out there that 
patients have the most problems 
with are actually those fl at packs 
that doctors buy with their names 
imprinted on them,” says Dr. Sindt. 
“Those are going to have the most 
uptake and release of solutions, as 
well as binding of the preservative 
out of the solution.” The key here is 
to have patients replace the solution 
in the case each night and the case 
itself with each new bottle purchase.

4 BE CAREFUL WITH 

DISINFECTANTS

Disinfectants are designed to de-
stroy cell membranes.17 That works 
to an OD’s advantage to reduce 
microbial populations, but against 
them on the ocular surface itself, 
as exposure to disinfectants can 
cause irritation. Disinfectants can 
bind to the lens and break down 
tears when the lens is on the eye, 

A telltale sign of nocturnal 

lagophthalmos is inferior cornea 

staining corresponding to exposure. 
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leading to discomfort.18 For sensitive 
patients, the presence of disinfectant 
on the surface or within the matrix 
of a lens may cause toxic reactions. 
“It’s always this very fi ne balance 
between having a disinfectant that 
is effi cacious enough to kill the 
bacteria that’s in the well, but isn’t 
so strong that it’s going to kill the 
surface of your eye,” says Dr. Sindt. 

As with disinfectants, preserva-
tives can bind to the lens, and they 
are also prone to uptake into the 
lens material and subsequent release 
into the tear fi lm, which sometimes 
causes corneal staining.18

Hydrogen peroxide-based disin-
fection systems and preservative-free 
tears can be helpful alternatives.19

For example, Dr. Gromacki rec-
ommends hydrogen peroxide for 
patients with allergies. “But, if the 
patient wears their lenses less than 
once per week, then they’ll have 
to re-disinfect the lenses prior to 
wearing them,” she says. Hydrogen 
peroxide solutions also must be neu-
tralized, which can take anywhere 
from four to six hours, so patient 
lifestyle will need to allow time 
for this.20 As a result, practitioners 
and patients will have to make a 
decision based on the magnitude of 
allergies and level of compliance.

5 AVOID GENERICS

While your patients may be 
attracted to the lower price tags of 
generic solutions, the notion that 
you get what you pay for may apply 
here. A major issue with generics is 

the consistency of their contents—or 
lack thereof, specifi cally. 

About once a year, retailers take 
bids from solution companies to 
produce and package their pri-
vate-label solution.21 The contracts 
won in the bids generally expire in 
18 to 36 months, so the formulation 
of that generic brand solution may 
change.21 As a result, there could 
potentially be two of the same bottle 
but each could have different chem-
ical formulations.21 Also, “since the 
contract goes to the lowest bidder, 
manufacturers are highly unlikely to 
place their premium lens solutions 
into privately labeled bottles,” says 
Dr. Gromacki. “Many of the generic 
brands, for example, were devel-
oped prior to the advent of silicone 
hydrogels (1999) and as such cause 
signifi cant solution-induced corneal 
staining in combination with some 
of these materials.”

To combat generics, practitioners 
should address the risks with 
patients and strongly recommend 
avoiding them. “Doctors generally 
delegate training to technicians, but 
we need to use the ‘power of the 
white coat’ to prescribe an appro-
priate care system,” says Dr. Fuller. 
“If we don’t take the time to explain 
our decision-making, the patient 
assumes there is no difference.” 

Many factors affect the lens 
care system you ultimately 

recommend for your patients, and 
comfort is just one of them. Despite 
signifi cant advances in contact lens 
materials and lens care systems, 
contact lens dropout rates have not 
changed signifi cantly in decades.22-25

No one should hold their breath for 
a technological breakthrough that 
will solve the many problems that 
can arise with contact lens wear.22-

25 However, if you take the time to 
balance all your lens care options, 
ultimate comfort will no longer 
need to sit on the sidelines.  RCCL
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A
s optometrists, we 
spend a great deal 
of our time trying 
to keep our contact 
lens wearers hap-

py and comfortable. No matter 
how much effort we put into 
this, preventing dropout is often 
a struggle. While there are many 
reasons for dropout, two of the 
most common are dry eye and 
allergic eye disease.1 When both 
are present, it creates a signifi cant 
clinical challenge.

IDENTIFYING THE PROBLEM

To keep contact lens patients 
comfortable, practitioners should 
consider potential dry eye and 
allergic eye diseases at the be-
ginning of the fi tting process. 
While this may seem trite, many 
clinicians approach soft contact 
lens fi tting by arbitrarily choosing 
a lens, slapping it on and seeing 
how the patient does. However, 
prior to initiating the fi tting pro-
cess, a careful history regarding 
pre-existing symptomatology and 
clinical evaluation of the ocular 
surface are key to increasing your 
success rate, particularly in dry 
eye and allergy sufferers.

DRY EYE

Many practitioners, especial-
ly those with an older patient 
demographic, have taken to 
including dry eye questionnaires 
in a patient’s intake, and the Dry 

Eye Ocular Surface Disease Index 
(OSDI) in particular.2 The OSDI 
has been validated in clinical 
studies to assess quality of life in 
patients as their condition im-
proves.3 Many practitioners, how-
ever, feel their patients already 
have enough paperwork to fi ll 
out, and high OSDI patients are 
likely poor candidates for contact 
lens wear anyway.

 I fi nd that simply asking a 
patient if they have dry eye 
symptoms when not wearing 
lenses is suffi cient to indicate that 
the patient will have excessive 
dryness with contact lens wear. If 
the patient reports symptoms on 
a regular basis in the absence of 
contact lens wear, I treat the dry 
eye aggressively to get it under 
control prior to initiating wear. 
I ask established lens wearers 
how many hours of wear it takes 
before they experience (1) any 
dryness and (2) suffi cient dryness 
to force them to remove their 
lenses. If the former is less than 
six hours and the latter is less 
than 10 hours, there is likely an 
underlying etiology that can be 
identifi ed and addressed.

Many of these patients are on 
edge of the proverbial dry eye 
“cliff,” and contact lens wear is 
enough to push them over. To pull 
them back to safety, I draw on a 
limited number of dry eye tests 
that are likely to yield positive 
results. In particular, I focus on 

tear fi lm stability and the (nearly) 
ubiquitously present evaporative 
component. This means a thor-
ough evaluation for blepharitis, 
with particular attention to the 
meibomian glands and their 
dysfunction.  

Meibomitis is an extremely 
common condition that presents 
with a wide variety of symptoms, 
both in type and severity.4 It is 
the result of chronic infl amma-
tion secondary to Staphylococcal
species that are commonly part 
of the established skin fl ora. The 
bacteria slough off exotoxins 
that incite infl ammation with-
in the gland, thereby changing 
the chemical composition of the 
meibum. The result is an increase 
in the melting temperature, 
which slows the fl ow of meibum 
from glands. A very common, 
and under-recognized, feature of 
meibomitis is meibomian gland 
obstruction (MGO), which is 
characterized by a plug of epithe-
lial cells that physically block the 
gland opening.5 MGO is not nec-
essarily evident in white light ex-
ams; if the gland openings appear 
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normal in a white light exam, it 
is necessary to physically express 
the glands gently to determine if 
they are obstructed.

 Tear break-up time should be 
performed prior to any type of 
gland expression, as the physical 
expression itself will infl uence 
the result. To determine if the 
glands are completely obstructed, 
apply gentle pressure along the 
lid margin, with opposing pres-
sure against the globe. Normally 
functioning meibomian glands 
will express with only slight pres-
sure, and the appearance of the 
expressed meibum should be clear 
and fl ow easily. If it takes more 
than gentle pressure to get the 
glands to express, or if they do 
not express at all, then treatment 
of the lid disease should signifi -
cantly reduce symptoms.

ALLERGY

From an allergy perspective, the 
review of systems (ROS) on our 

intake paperwork should provide 
us with the fi rst clue. However, 
my experience is that patients 
with allergies often downplay 
their signifi cance. Many of my pa-
tients report not having allergies 
and do not list over-the-counter 
(OTC) allergy medicines on the 
ROS because their allergies “ar-
en’t that bad” and are controlled 

with the OTC systemic antihista-
mines. I fi nd that it is more reli-
able to directly ask current or po-
tential contact lens wearers if they 
have allergies, regardless of what 
they report on their ROS. Ask 
more pointed questions regard-
ing the presence of atopy, and 
specifi cally atopic dermatitis of 
the face or lids. Very often, atopic 
dermatitis of the lids has palpe-
bral conjunctival involvement as 
a comorbidity. Remember, allergic 
eye disease only rarely occurs in 
isolation. Inquire about other 
affected organ systems due to 
allergic rhinitis, asthma and food 
allergy. 

Identifying ocular allergy on 
clinical examination can be done 
by looking for signs of low-level, 
chronic allergic eye disease on 
the ocular surface. These include 
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Although these meibomian glands 

do not appear inspissated, they are 

completely obstructed.

Preventing contact lens dropout in patients
with multiple complications can be challenging,
but these tips and tricks can help.

Perform your tear break-up time 

before trying to gently express the 

meibomian glands.
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signs of atopic dermatitis on the 
lids and face, hyperemia of the 
palpebral conjunctiva, a mixed 
papillary and follicular response 
on the tarsal conjunctiva and 
conjunctivochalasis. 

Lastly, it is absolutely essential 
to fl ip the upper lid and examine 
the upper tarsus of current or 
potential contact lens wearers. 
I’m often surprised by what I fi nd, 
including fi brosis from chronic 
allergic infl ammation with recur-
rent exacerbations. Many patients 
with a constellation of these 
subtle signs will not report aller-
gic symptoms until asked; often, 
patients will report no symptoms 
at all, even after a direct inquiry.  

TREATING DED

Initial treatment for dry eye dis-
ease is usually twice-a-day warm 
compresses and lid hygiene. I also 
recommend that the patient begin 
taking daily omega-3 supple-
ments. Research shows omega-3 
fatty acids increase the secretion 
and quality of the meibum from 
the meibomian glands in patients 
that take them on a daily basis 
for six weeks.6 My general recom-
mendation is a supplement high 
in EPA and DHA (fi sh or krill oil-
based) because of the increased 
bioavailability over linoleic acid 
(fl ax-seed oil) and dosing at three 
capsules per day.  

The greatest challenge with 
treating dry eye patients is 
compliance. Getting patients to 
follow recommendations that 
take 20 to 30 minutes out of their 
daily routine is a daunting task. 
However, many commercially 
available warm compresses not 
only hold a suffi cient amount of 
heat for the entire session, but 
also absorb ambient humidity 
when the compress is not in use, 
and release water vapor when in 
use. A plethora of commercially 

available lid soaps and soap 
products are formulated to 
provide effective lid hygiene 
without causing signifi cant 
ocular surface discomfort.

Another great option 
for effective symptomatic 
relief is the use of rewet-
ting drops. There are many 
different options available 
OTC, and they can be 
very effective when used 
properly. Clinicians should 
avoid prescribing them “as 
needed,” as consistent use 
throughout the patient’s 
normal contact lens wear 
time is key. Dosing at 
regular intervals through-
out the day often extends 
wear-time signifi cantly. 
However, make sure the 
patient understands that the 
maximum usage should be 
four times a day.

Although antibiotics can 
be useful for some dry eye 
patients, antibiotic resis-
tance has become a signif-
icant concern across the entire 
health care fi eld, and it is our 
duty as clinicians to use them as 
sparingly as possible.7 In addition, 
other potential side effects of 
long-term use of systemic antibi-
otics include the development of 
severe systemic allergy, pharma-
cologically-induced intracranial 
hypertension and the augmenta-
tion of gut fl ora, which can lead 
to colonization by aggressive bac-
terial strains, such as Clostridium 
diffi cile. In females, there is also 
the added increased risk of vagi-
nal moniliasis with chronic use of 
antibiotics.

Demodicosis has been recog-
nized more and more as a sig-
nifi cant contributor to dry eye 
symptomatology, and clinically 
signifi cant infestations should be 
treated aggressively to minimize 

the mite population. Treatment 
can include in-offi ce procedures 
such as a 10-minute warm com-
press followed by cleaning and 
debridement of the lid margins 
with a spatula or cotton swab 
to remove mite-derived debris at 
the base of the lashes. Tea tree 
oil ointment 50% or ivermectin 
cream 1% can then be applied to 
the lid margins. Be aware, how-
ever, that these products are not 
particularly compatible with the 
ocular surface and tend to be un-
comfortable for the patient. Tea 
tree oil also has a pungent odor. 
Much of the work to control this 
chronic condition needs to be 
done at home, and clinicians can 
prescribe the same methodology 
used for controlling MGD, but 
specifi cally using ocular soaps 
that contain tea tree oil. 

Redundant conjunctiva from chronic bouts 

of allergic infl ammation.

Whitish fi brosis from chronic allergic 

infl ammation on the upper tarsal 

conjunctiva. 
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WHEN ALLERGIES HIT

For patients with overt signs and 
symptoms of simple allergic con-
junctivitis, contact lens intoler-
ance can pose a signifi cant clinical 
challenge. This is particularly true 
for seasonal allergy sufferers or 
perennial sufferers with seasonal 
exacerbations. The latter are the 
most challenging because their 
allergies usually stem from mul-
tiple sources. These patients tend 
to do very well with consistent 
use of topical mast cell stabilizers. 
Stand-alone mast cell stabilizers, 
such as cromolyn, are extremely 
safe and effective with long-term 
use.8 However, this class of top-
ical medications frequently has 
QID dosing to reach therapeutic 
levels in the eye, and dosing over 
contact lenses should be avoided. 
Thankfully, multimodal anti-al-
lergy drugs, such as ketotifen, are 
widely available and have excel-
lent safety records.8 They typical-
ly have QD to BID dosing, which 
allows contact lens wearers to 
dose prior to insertion and after 
removal. These drugs have both 
OTC and prescription options.

Lastly, there are many dai-
ly disposable soft contact lens 
options for both spherical and 
astigmatic fi ts. The main advan-
tage for allergy sufferers is that 
frequent replacement eliminates 
proteinaceous deposit formation 
on the surface of the lens and 

the associated reduced comfort. 
These deposits can bind exoge-
nous allergens and infl ammatory 
mediators and can exacerbate the 
allergic infl ammation.9 One-day 
replacement lenses simply do not 
allow enough time for these de-
posits to establish themselves. 

THE DOUBLE WHAMMY

There will invariably be some 
contact lens wearers who suffer 
from a combination of ocular al-
lergy and dry eye disease, leading 
to intolerance and dropout. The 
clinical problem with this is that 
warm compresses, the main treat-
ment for evaporative dry eye due 
to MGD, can worsen an allergic 
response. 

One of the key pathophysio-
logic mechanisms in an allergic 
response is histamine release by 
mast cell degranulation.8 This 
causes vasodilation and vascular 
leakage of serum components, as 
well as pruritis. The application 
of heat will increase mast cell 
degranulation, thus increasing 
itching symptoms. Heat by itself 
causes vasodilation and increased 
vascular permeability, making 
swelling of the surrounding tissues 
even worse. In fact, one of the 
supportive therapies for allergy 
is cold compress. The decrease 
in temperature causes vasocon-
striction and stabilizes mast cells 
so that fewer are triggered to 
degranulate.

I take a step-by-step approach 
to treating these patients, and 
always start with getting the 
allergic eye disease under control 
fi rst. If necessary, I pulse with a 
topical steroid to rapidly control 
the ocular surface infl ammation. 
I concomitantly start the patient 
on a multimodal anti-allergy drop, 
because I know that mast cell 
stabilization will take four to six 
weeks for to reach maximum ther-

apeutic effect.8 Follow-up timing 
will depend on the individualized 
treatment plan, but I generally 
wait six weeks before instituting 
dry eye therapy. Often, good al-
lergic control in these patients will 
create enough symptomatic relief 
that dry eye therapy does not 
have to be as aggressive. A good 
starting point is the use of rewet-
ting drops (preferably refrigerated) 
throughout the day. This not only 
keeps the ocular surface moist and 
comfortable, but also acts as a pe-
riodic lavage of the ocular surface, 
physically fl ushing out allergens.

No matter how you approach 
treating these patients, keep 

in mind that contact lens wear 
is a luxury that is simply not 
appropriate for some patients. 
With good clinical thinking and 
use of the many treatments at our 
disposal, most of these patients 
can achieve comfortable, full-time 
contact lens wear. But I always 
warn patients that contact lens 
wear may have to be limited or 
abandoned entirely if reasonable 
therapy is ineffective.  RCCL
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Avoid deposits like these by fi tting 

your allergy patients in daily 

replacement contact lenses.
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of meibomitis and meibomian gland obstruction.

12. Better identify the signs and symptoms of dry eye and 
allergy before fitting contact lenses.

13. Increase skill in treating dry eye, allergy or both in contact 
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14. Improved my ability to reduce contact lens dropout in my 
patients.
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contact lens wear.

16. Improve my ability to communicate with patients about 
diseases that may interfere with their contact lens wear.

17. The content was evidence-based.

18. The content was balanced and free of bias.

19. The presentation was clear and effective.

20. Additional comments on this course:

Rate the quality of the material provided: 

1=Strongly disagree, 2=Somewhat disagree, 3=Neutral, 4=Somewhat agree, 5=Strongly agree

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

1. When taking a history from current or potential contact lens wearers:

a. A validated questionnaire is an effi  cient way to determine clinical 
impact of dryness symptoms.

b. Dryness symptoms without contact lens wear is a red fl ag.
c. Simply asking total wearing time is suffi  cient to determine if inter-

vention is needed.
d. High scorers on the OSDI are good candidates for contact lens wear 

in general.
2. All of the following about meibomitis are true, except:

a. Meibomian gland obstruction is a common feature.
b. It results in a decreased melting temperature of the meibum.
c. It is caused by staphylococcal species that live on the skin.
d. Exotoxins from the skin fl ora act as infl ammatory mediators in the 

meibomian gland.
3. Allergy suff erers:

a. Usually have only one aff ected organ system.
b. Who have facial atopic dermatitis are unlikely to have involvement 

of the palpebral conjunctiva.
c. Often downplay the presence of allergy and its severity.
d. Tend to reliably report use of over-the-counter allergy medications.

4. Meibomian gland obstruction:

a. Is a rare feature of meibomitis.
b. Is not present if meibomian gland orifi ces appear normal on white 

light exam.
c. Will result in an increased tear break-up time.
d. Represents an epithelial plug that causes a physical block the of 

meibomian gland orifi ce.
5. Which of the following regarding rewetting drops is false?

a. The use of rewetting drops can fl ush out allergens.
b. Refrigerating rewetting drops can enhance their soothing eff ect in 

allergy suff erers.
c. They are most eff ective when used PRN.
d. Rewetting drops are specially formulated for use with contact lens 

wear.
6. Antibiotics:

a. Should be used to treat DED to prevent patients from contact lens 
dropout.

b. Are not associated with possible secondary complications.
c. Are eff ective in reducing and controlling Demodex infestation.
d. Need to be used responsibly to minimize the probability of resis-

tance formation.
7. Which of the following is true about Demodex infestation?

a. Products with tea tree oil are available for in-offi  ce and home use.
b. It rarely contributes to dry eye symptoms.
c. In offi  ce treatment is the only eff ective management to control 

infestations.
d. It can be completely eradicated with aggressive treatment.

8. With regard to mast cell stabilizers:

a. They should only be used for short-term treatment of allergic 
conjunctivitis.

b. They have excellent safety profi les.
c. Stand-alone mast cell stabilizers are ideal for use with contact lens 

wear because of QID dosing.
d. Dosing over contact lenses is not problematic due to their limited 

long-term side eff ects.
9. When both DED and allergy are present:

a. Warm compresses are a reliable fi rst-line therapy.
b. Therapy is more eff ective if the dry eye component is treated fi rst.
c. Rewetting drops treat dryness symptoms and fl ush allergens from 

the ocular surface.
d. Topical corticosteroids should be avoided in the therapeutic 

regimen.
10. Which of the following about contact lens wear and DED/allergy is 

false?

a. The clinician should always consider whether or not the patient’s 
ocular surface disease contraindicates contact lens wear.

b. One-day contact lenses are an excellent modality for minimizing the 
development of contact lens deposits.

c. There are many eff ective and safe therapies to control DED and 
allergy and keep patients in their contact lenses.

d. The fi tting process should begin with an arbitrary lens choice, 
and allergy and DED should only be considered once symptoms 
develop.
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By Elyse L. Chaglasian, OD, and Tammy Than, MS, OD

 Pharma Science & Practice

S
pring always comes 
with the good—warm 
weather and outdoor 
activities—and the bad—
ocular allergies. Our 

offi ces see a noticeable uptick in 
complaints of itchy, watery, red eyes 
and an inability to wear contact 
lenses comfortably, if at all.

THE PROBLEM

Ocular allergies are a growing 
problem, especially in cities with 
more air pollution, including hydro-
carbons and automotive exhaust.1,2

One study found the rhinoconjunc-
tival tissue of susceptible patients 
is quite sensitive to irritant stim-
uli during allergic infl ammation, 
and susceptibility to irritants may 
increase in areas with more air 
pollutants.3

Up to 40% of the US population 
experiences symptoms from ocular 
allergy: conjunctival chemosis, 
injection and papillae.4 With up 
to 51% of patients discontinuing 
contact lens wear every year, it’s 
no surprise patients with ocular 
allergies will drop out of contact 
lens wear, fl ooding our practices 
with unhappy patients and less 
contact-lens related revenue.5 In 
fact, the TFOS study proved the 
conjunctiva to be more closely 
linked to the development of 
contact lens discomfort than the 
cornea.5 The study also suggests 
alterations of the tear fi lm caused 
by contact lens wear can cause dis-
comfort.6 A stable and healthy tear 
fi lm is vital in the defense against 
allergens, and an allergic eye with 
an altered tear fi lm allows greater 
contact time between offending 
agents and the ocular surface. 

Untreated, or undertreated, 
allergic conjunctivitis can be a direct 
cause of contact lens discomfort and 
dropout, and it is our responsibility 
to identify and treat it quickly.

THE SOLUTIONS

The fi rst step is ruling out other 
comorbidities such as systemic, cor-
neal, conjunctival or ocular surface 
diseases, and then alleviating the 
symptoms of ocular allergy.

Avoiding known allergens is ob-
vious, though not always realistic if 
the offender is a family pet or home 
or work environment. Palliative 
therapies such as cool compresses, 
artifi cial tears and fully protec-
tive, wraparound eyewear while 
outdoors all reduce exposure to 
offending allergens.6 Artifi cial tears 
in particular can diffuse or drain 
away the offending allergen.7 Other 
therapies include hair washing 
before bed, avoiding eye rubbing, 
using HEPA fi lters and replacing 
allergen-hosting materials such as 
pillows and carpeting.6

For patients who require further 
relief, there are a number of effec-
tive over-the-counter (OTC) and 
prescriptive topical options: decon-
gestants, antihistamines, mast cell 

stabilizers, combination antihista-
mine/mast cell stabilizers and “soft” 
steroids drops. The once-daily 
dosage offered by some Rx drops is 
preferable to the four times required 
by some OTC drops. Topical cyclo-
sporine has also shown promise in 
the treatment of allergic conjuncti-
vitis.8 Oral allergy agents tend not 
to be as effective or expedient at 
alleviating ocular symptoms as top-
ical agents, and can lead to ocular 
surface drying and the retention of 
allergens in the tear fi lm.9 

For patients who still fi nd contact 
lens wear challenging, we recom-
mend switching to daily disposables. 
If this is not feasible, suggest a per-
oxide-based care system. Daily lens-
es do not allow offending allergens 
to bind to the surface of the lens, 
minimizing likelihood of symptoms. 
Although a seasonal solution, often 
monthly disposable wearers opt 
to continue the daily use modality 
indefi nitely. RCCL
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Allergy and CLs: The Seasonal Battle
With springtime upon us, know the solutions for your patients’ allergy issues.

Allergic conjunctivitis can cause 

signifi cant contact lens discomfort, 

and must be treated promptly to 

avoid contact lens dropout.
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Its highly variable nature often thwarts diagnosis and complicates treatment.

Don’t Let HSK Heterogeneity Fool You

A
lthough it’s estimated 
that roughly 20% of 
patients with herpes 
simplex virus (HSV) 
keratitis will devel-

op herpes stromal keratitis (HSK), 
I’d estimate 50% of HSV patients 
referred to our cornea clinic from 
ODs have HSK.1 This suggests we 
are more comfortable identifying 
and treating dendritic keratitis 
than we are with HSK. And it’s not 
surprising, given just how repeat-
able the presentation of the dendrite 
is, compared with the extremely 
variable nature of HSK. Let’s take 
a look at HSK and discuss the diag-
nostic clues different cases offer us. 

HSK PATHOLOGY

HSK is a widely studied yet poorly 
understood pathology. Viral repli-
cation within the stroma probably 
isn’t taking place, and viral proteins 
haven’t been isolated in eyes with 
experimental HSK.2 This intuitive-
ly makes sense when we consider 
viral pathophysiology: viruses are 
obligate intracellular pathogens, and 
the sparsely distributed keratocytes 
would present a poor target for 
infection, as cell-to-cell propagation 
would be limited by distance and 
lack of accessible blood or lymph 
channels. Rather than actual viral 
infection, more likely mechanisms 
of HSK infl ammation are either 
an immune response to shed viral 
antigens or perhaps a form of auto-
immunity to corneal autoantigens 
“turned on” by the original HSV 
infection.2 Regardless of the precise 
mechanism, the subsequent immune 
response—while involving multiple 
classes of immune cells—is primari-
ly mediated by T-lymphocytes. 

Clinically, for all HSV keratitides, 
a positive previous HSV history is 
strongly suggestive that any active 
stromal keratitis is linked to the 
virus. However, lack of a known
HSV history doesn’t eliminate the 
possibility of HSK, as it may occur 
spontaneously without identifi able 
risk factors or serendipitously in 
an eye with risk factors for more 
acutely severe corneal diseases such 
as microbial keratitis. If the clinical 
picture doesn’t support a microbial 
form, consider HSV.

The most common, easiest to 
identify type of HSK is the sub-den-
dritic form. Its timing may imme-
diately follow the active dendrite 
or occur months later, but as it is 
immediately below a dendrite or 
dendriform scar, it’s not challeng-
ing to diagnose. Its active form has 
zones of irregular corneal infl amma-
tion and migrating white blood cells 
that will give the anterior cornea 
a grainy or powdery appearance. 
Though this form of HSK is rela-
tively easy to diagnose, many other 
types are not so clear cut (Figure 1). 

CASE REPORT

A previously healthy 24-year-old 
with no interesting ocular history 

developed the pathology that led 
to an atypical lesion three weeks 
prior to being seen (Figure 2). 
The infi ltrate is particularly deep, 
involves the paracentral cornea and 
has density consistent with micro-
bial keratitis. While its shape is 
somewhat irregular for a microbial 
source (which tends to be round 
or oval), they can’t be ruled out. A 
closer look at the clinical presenta-
tion and history will help reveal the 
true pathology, however. 

First, the patient has no risk fac-
tors or history. Risk factors, such as 
contact lens use, trauma and severe 
ocular surface disease, are practi-
cally required for HSK, so while a 
microbial source is not impossible, it 
is unlikely. 

Next, the vascular leash on the 
infi ltrate is a classic sign of HSV 
keratitis. Though not all HSK cases 
vascularize, it is the most common 
connecting diagnosis between 
non-peripheral keratitis and vascu-
larization. Any active, non-limbal 
keratitis with vascularization should 
suggest HSV, and any anterior scar 
with vascularization should point to 
previous HSV as a possible cause. 

Corneal neovascularization (CN) 
is not unique to HSV keratitis, but 
HSV keratitis is the most common 
cause of CN in the United States.3

Although the specifi c source of CN 
in HSV is vague, all infl ammato-
ry cells involved in HSK directly 
upregulate, or produce cytokines 
that upregulate VEGF isoforms. 
In mouse models, mice without a 
thymus and thus without T-cells 
don’t develop HSK or subsequent 
CN, suggesting a primary role of 
T-cells and their derivatives in these 
processes.4 Keeping all this in mind, 

Fig. 1. Typical sub-dendritic HSK 

lesions, as seen here, sometimes 

occur following dendritic keratitis.
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when you see an isolated infi ltrate 
with vascularization that isn’t at the 
limbus, HSV is the chief differential. 

However, an infi ltrate such as this, 
given its location and the associated 
risk for vision loss, should prompt 
cautious management. Given this 
ulcer’s appearance and location, 
clinicians should consider a superin-
fection with microbial etiology over 
an HSV lesion. In this case, the eye 
was cultured and placed on topical 
antibiotic for coverage as well as 
the more therapeutic oral antiviral. 
When cultures returned negative, 
corticosteroid was added, antibiotic 
was discontinued and the patient 
responded well. 

TREATMENT

For HSK, antiviral and anti-infl am-
matory therapy is conventional, 
and according to the Herpetic Eye 
Disease study, long-term use of 
acyclovir for stromal keratitis is 
helpful in reducing recurrence.5

Unfortunately, treatment failure 
occurs in a percentage of patients 
due to either worsening HSK or 
HSK-related CN and its sequela, 
such as lipid exudate and corneal 
opacifi cation. Luckily, other medical 
options can help. 

Research shows low concentra-
tion cyclosporine—an inhibitor 
of T-cells, which seem to be the 
primary force behind HSK—can be 
effective in non-responsive HSK in 
both animal studies and clinical case 
series.6,7 Further, we may be able to 
indirectly reduce development of 
HSK-associated CN using cyclospo-
rine. Treating HSK is one of the few 
non-dry-eye medical applications for 
Restasis (cyclosporine ophthalmic 
emulsion, Allergan), as its 0.05% 

concentration seems to be suffi -
ciently high, compared with other 
medical applications of topical cyc-
losporine that require compounded 
drops at 0.5% to 2%.6,7 However, 
clinicians should be cautious when 
using Restasis here, as it’s specifi cal-
ly cautioned against in the package 
insert.8 Patients should be appropri-
ately counseled and maintained on 
a suppression dose of oral antiviral 
throughout treatment. 

A newer treatment option, Xiidra 
(lifi tegrast, Shire Pharmaceuticals), 
is involved in downregulating T-cell 
activity and may prove its worth 
over time as well. However, no stud-
ies yet show its effect for HSK. 

Matrix metalloproteinases 
(MMPs) assist in the development 
of CN by degrading corneal con-
nective tissue and allowing space 
for formation of blood vessels. In 
HSK cases with early CN, a two-to-
three month course of doxycycline 
to reduce MMP is a reasonable, 
noninvasive option to attempt to 
reduce development of CN. As with 
cyclosporine, this application makes 
the most sense as a preventative 
therapy rather than a treatment of 
existing CN. 

Finally, when large vessels are 

established but the process is still 
relatively early, the CN may be sus-
ceptible to intrastromal or subcon-
junctival dosing of Avastin (bevaci-
zumab, Genentech), which we used 
to terrifi c effect with our patient. 
This approach works best early 
in the process because chronically 
established CN is less susceptible to 
complete resolution with anti-VEGF 
therapy. As with Restasis, this 
would be considered an off-label 
use of the medication and requires 
appropriate patient consent. 

HSK can be quite diffi cult to 
treat. Compared with den-

dritic keratitis, HSK treatments 
are longer and more likely to lead 
to permanently compromised 
vision. Additionally, the lesions 
can masquerade as any number of 
stromal keratitides, making diag-
nosis challenging. But keeping HSV 
near the top of your differential for 
any unusual unilateral keratitis can 
help you prepare for the possibility 
of dealing with a viral etiology and 
initiate appropriate treatment in a 
timely manner. RCCL

1. Sheppard JD, Wertheimer ML, Scoper SV. Modali-
ties to decrease herpes simplex seratitis reactivation 
rates. Arch Ophthalmol. 2009;127:852-6.
2. Dana MR, Qian Y, Hamrah P. Twenty-fi ve year 
panorama of corneal immunology. Cornea. 
2000;19:625-43.
3. Schwartz GS, Harrison AR, Holland EJ. Etiology 
of immune stromal (interstitial) keratitis. Cornea. 
1998;17(3):278-81.
4. Gimenez F, Suryawanshi A, Rouse BT. Pathogen-
esis of herpes stromal keratitis-a focus on corneal 
neovascularization. Prog Rein Eye Res. 2013;33:1-9.
5.The Herpetic Eye Disease Study Group. Oral 
acyclovir for herpes simplex viral eye disease: Eff ect 
on prevention of epithelial keratitis and stromal 
keratitis. Arch Ophthalmol. 2000;1030-6.
5. Yoon KC, Heo H, Kang IS, et al. Eff ect of cyclospo-
rin A on herpetic stromal keratitis in a mouse model. 
Cornea. 2008;27:454-60.
6. Roa SN. Treatment of herpes simplex virus 
stromal keratitis unresponsive to topical prednis-
olone 1% with topical cyclopsorine 0.05%. Amer J 
Ophthalmol. 2006;141:771-2.
7. Allergan. Restasis package insert. Irvine, CA, 2013.

Fig. 2. Although this atypical 

infi ltrate suggests microbial keratitis, 

a closer look reveals HSK.
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Fitting Challenges
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A
fter a Boston kerato-
prosthesis (KPro) im-
plantation, many pa-
tients are prescribed 
extended-wear soft 

contact lenses to protect the cornea 
and minimize complications such 
as infections, epithelial defects and 
stromal melt.1 However, these lenses 
are usually standard for every pa-
tient, and clinicians do not evaluate 
the fi t. One study found that merely 
fi ve out of 16 patients actually fi t 
the standardized bandage lens size 
(9.6mm/16.0mm diameter) typically 
used for patients following surgery.2

We at UCLA use traditional silicone 
hydrogel contact lenses to minimize 
hypoxia for patients who need 
bandage lenses. But sometimes, we 
need a customized lens to achieve 
the best fi t.

CASE 

An 81-year-old female presents for 
a contact lens fi tting, referred by her 
ophthalmologist. She had a history 
of bullous keratopathy in both eyes 
after cataract surgery 15 years ago. 
She also suffered from limbal stem 
cell defi ciency, which led to multiple 
failed corneal transplants, ultimately 
resulting in Boston KPro surgery for 
the right eye in 2013 and in the left 
eye in 2016. She had complaints of 
extreme photophobia, tearing and 
pain. She suffered 
from persistent 
epithelial defects 
in the left eye 
after her surgery. 
To treat the 
epithelial de-
fects, a bandage 

contact lens was placed on her left 
eye. Although this bandage lens 
alleviated her pain, it was diffi cult 
to insert and popped out of her eyes 
constantly. She was not able to put 
them in herself and would have to 
travel several hours to come into 
the clinic to replace the lenses. She 
suffered severe pain when the lens 
dislodged, and she was unable to 
keep her eye open when the lens 
was out.

Current ocular medications 
were Vigamox (Novartis) TID 
OU and prednisolone acetate BID 
OS. Presenting uncorrected visual 
acuity was 20/200 OD, 20/200 OS. 
Manifest refraction was plano OD 
and -2.50 VA: 20/100 OS. She had 
+5.00 add J3 OU.

Slit lamp exam revealed blepha-
ritis in both eyes, slight medial and 
lateral tarsorrhaphy OS, superior 

and lateral symblepharon in both 
eyes with trace injection OS (Figure 
1). The KPro in both eyes had 
vascularization and scarring of the 
donor cornea, no current epithelial 
defect in either eye with 16 sutures 
per eye. Anterior chambers were 
deep and quiet, and the iris was nor-
mal with posterior chamber intraoc-
ular lenses in both eyes. Intraocular 
pressure was soft and equal by 
palpation in both eyes.

CONTACT LENS FITTING

The cornea division fi rst tried an 
Acuvue Oasys (Johnson & Johnson 
Vision) 8.4 base curve/14.0 diam-
eter bandage lens. It was apparent 
that the limiting factors in fi nding 
the right lens were the size of the 
patient’s eye and the symbleph-
aron. An Air Optix Night and Day 
(Alcon) 8.4 base curve/13.8 diame-
ter was tried on the eye which was 
a slightly smaller diameter than the 
Acuvue lens. The lens was diffi cult 
to insert and promptly ejected when 
the patient gazed medially—the 
symblepharon was pulled taut, 
which lifted the lens straight off 
of the eye. We decided a custom 
diameter soft lens was necessary to 
properly fi t the eye. Keratometry 
readings could not be obtained for a 
Boston KPro. Thinking outside the 
box, we used a 13.0mm color-coded 

diagnostic soft 
lens fi tting set that 
is normally used 
to fi t children 
(Figure 2). An 
8.4mm/13.0mm 
diameter lens, 
although still too 

Fig. 1. The patient’s inferior 

symblepharon in the left eye made a 

standard bandage lens dislodge.

Fig. 2. This color-coded soft lens diagnostic 13.0mm fi tting set helped us 

custom-fi t a better lens option for our patient.

Building a Better Bandage Lens
Patients in need of pain relief deserve the comfort and protection that customization 
can provide.
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large, was the best fi t.  
We ordered a 8.3/-2.50/12.5 

diameter soft lens in Defi nitive 
(Contamac) material with a slightly 
steeper base curve to compensate 
for the 0.5mm change in diameter.

ONE WEEK LATER

The patient presented for the ban-
dage lens dispense. She had spent 
most of the week with her eyes 
closed due to the pain, for which 
she was taking Tylenol (Johnson 
& Johnson). Unlike the previous 
attempts, the lens was easily placed 
on the eye and evaluated.  The 
lens was centered and fi t the KPro 
nicely (Figure 3). The edge of the 
lens rested next to, but not over, the 
symblepharon, which was ideal to 
improve the stability of the fi t. The 
patient was sent home with instruc-
tions to return if the lens fell out. 

TWO WEEKS LATER

The patient returned for a follow 
up. She was unaware if the lens 
was still in her eye, but said she had 
less pain in the past few weeks. She 
reported a slight foreign body sensa-
tion on lateral gaze that was tolera-
ble. On examination the lens was in 
place. The lens fi t was fi nalized and 
more lenses were ordered as spares. 
Since the patient was unable to 
insert and remove the lenses on her 
own and had no one to help her, she 
returned monthly for bandage lens 
replacement and corneal evaluation.  

SIX MONTHS LATER

At six months, the patient was still 
doing well. Only one lens was lost 
in that span of time, which was a 
signifi cant improvement for her.  

DISCUSSION

KPro is a treatment option for 
patients with corneal disorders 
who have failed multiple corneal 
transplants. Ideal candidates are 
those who have had repeat corneal 
graft failures and do not have severe 
infl ammation, as it increases the risk 
for necrosis and infection.3-7

Clinicians must pay particular 
attention to patients with corneal 
transplants to reduce neovascular-
ization that could lead to a corneal 
graft rejection or failure, espe-
cially when fi tting contact lenses. 
According to one study, extended 
wear for the normal cornea requires 
a Dk/t of 87, and not meeting that 
threshold can lead to corneal hy-
poxia in the form of corneal edema 
or neovascularization.8-11

However, this is not a concern 
for KPro recipients.12 The donor 
tissue of the KPro is vascularized, 
negating the concern for oxygen 
delivery. Nonetheless, the hypoxic 
environment can increase the chance 
of microbial infection, which is why 
most patients with a KPro implant 
are on preventative long-term an-
tibiotic therapy, antifungal therapy 
and close observation. 

When traditional bandage lenses 
fail to fi t the patient, clinicians 

should consider customizing silicone 
hydrogel lenses using Defi nitive 
material, which has the highest Dk 
available—60Dk—for this type of 
lens. Such customization can help 
improve the patient’s experience 
while also minimizing hypoxia. RCCL

1. Kammerdiener L, Speiser J, Aquavella J, et al. 
Protective eff ect of soft contact lenses after Boston 
Keratoprosthesis. Br J Ophtlalmol. 2015;100(4):1-4.
2. Theodossiades J, Shah S, Wilkins M. Improving 
bandage contact lens fi ts in Boston keratoprosthe-
sis patients. Presented at ARVO Meeting, 2014.
3. Dohlman CH, Dudenhoefer EJ, Khan BF, et al. 
Protection of the ocular surface after keratoprothe-
sis surgery; the role of the soft contact lens. CLAO 
J. 2002;25:72-4.
4. Nouri M, Terada H, Alfonso EC, et al. En-
dophthalmitis after keratoprothesis incidence, 
bacterial causes, and risk factors. Arch Ophthalmol. 
2001;119:484-9.
5. Yaghout F, Nouri M, Abad JC, et al. Keratopros-
thesis preoperative prognostic categories. Cornea. 
2001;20:19-23.
6. Chan C, Holland E. Infectious keratitis after Bos-
ton Type 1 keratoprosthesis implantation. Cornea. 
2012;31(10):1128-34.
7. Chan C, LoVerde L, Qiang J, et al. Incidence, risk 
factors and surgical management of Boston type 1 
keratoprothesis melts, leaks, and extrusions.  Cor-
nea. 2016;35(8):1049-1056.
8. Holden BA, Mertz GW. Critical oxygen levels 
to avoid corneal edema for daily and extended 
wear contact lenses. Invest Ophthalmol Vis Sci. 
1984;25:1161-7. 
9. Holden BA, Williams L, Zantos SG. The etiology of 
transient endothelial changes in the human cornea. 
Invest Ophthalmol Vis Sci. 1985;26:1354-9.
10. Papas EB. The role of hypoxia in the limbal 
vascular response to soft contact lens wear. Eye & 
Contact Lens. 2003;29:S72-4. 
11. Holden BA, Sweeney DF, Vannas A, et al. 
Eff ects of long-term extended contact lens wear 
on the human cornea. Invest Ophthalmol Vis Sci. 
1985;26:1489-501. 
12. DeNaeyer G. Minimizing corneal graft rejections. 
Contact Lens Spectrum. September 2009. 

Fig. 3. The custom bandage lens in place. The arrow in the left image indicates 

the lens edge. The right image provides a superior view of the lens.



By Christine W. Sindt, OD

The Big Picture

A 
74-year-old female 
with a >20-year 
history of Sjögren’s 
syndrome, epithelial 
basement membrane 

dystrophy and repeated episodes of 
recurrent erosions of the left cornea 
presented with a three-month history 
of decreased vision, foreign body 
sensation with discomfort, irritation 
and photophobia OS. She reported 
using cyclosporine 0.05% BID. 

She had previously tried a bandage 
contact lens to help with the discom-
fort of erosions. Over the previous 
10 days, her pain, irritation, visual 
blur and redness had increased. She 
saw her primary care doctor for 
“sinus issues” and was given an oral 
antibiotic and nasal spray, which ag-

gravated her ocular symptoms. She 
was told her “eye looks dry.”

On presentation, it was noted that 
she still had a bandage contact lens 
in her left eye, of unknown but long 
duration. The lens was removed, and 
both it and her ocular surface were 
cultured. She was empirically started 
on vancomycin and tobramycin ev-
ery hour while awake and two times 
overnight, plus preservative-free arti-
fi cial tears, pending culture results.

On day seven, her cultures grew 
positive for Aeromonas species 
susceptible to the topical medications 
she was currently taking. Viral and 
anerobic cultures were negative. 
Fungal cultures are still pending.

Aeromonas, a gram-negative 
bacillus known to populate environ-

mental sources, is sometimes found 
in contaminated hospital water 
supplies, from which it can lead to 
nosocomical infections.1 Researchers 
have cultured it from the intestinal 
tract of asymptomatic subjects, but 
it is not part of the normal ocular 
fl ora.1 When present, it can lead to 
opportunistic infection, particularly 
in immunocompromised individuals.

As this presentation was in her 
better-seeing eye (the other had 
severe neurotrophic scarring) and she 
is a poor candidate for keratoplasty, 
treatment compliance will be essen-
tial to a successful outcome. RCCL

1. Motukupally SR, Archana Singh A, Garg P, Shar-
ma S. Microbial keratitis due to aeromonas species 
at a tertiary eye care center in southern India. 
Asia-Pac J Ophthalmol 2014;3: 294-8.

Extreme overwear of a bandage contact lens let this opportunistic inection fl ourish. 

Too Much of a Good Thing
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