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INDICATIONS AND USAGE

ILEVRO® (nepafenac ophthalmic suspension) 0.3% is a nonsteroidal, 
anti-infl ammatory prodrug indicated for the treatment of pain and 
infl ammation associated with cataract surgery.

Dosage and Administration

One drop of ILEVRO® Suspension should be applied to the affected 
eye one-time-daily beginning 1 day prior to cataract surgery, 
continued on the day of surgery and through the fi rst 2 weeks of 
the postoperative period. An additional drop should be administered 
30 to 120 minutes prior to surgery.

IMPORTANT SAFETY INFORMATION 

Contraindications

ILEVRO® Suspension is contraindicated in patients with previously 
demonstrated hypersensitivity to any of the ingredients in the 
formula or to other NSAIDs.

Warnings and Precautions 

•  Increased Bleeding Time – With some nonsteroidal anti-
infl ammatory drugs including ILEVRO® Suspension there exists 
the potential for increased bleeding time. Ocularly applied 
nonsteroidal anti-infl ammatory drugs may cause increased 
bleeding of ocular tissues (including hyphema) in conjunction 
with ocular surgery.

•  Delayed Healing – Topical nonsteroidal anti-infl ammatory drugs 
(NSAIDs) including ILEVRO® Suspension may slow or delay 
healing. Concomitant use of topical NSAIDs and topical steroids 
may increase the potential for healing problems.

•  Corneal Effects – Use of topical NSAIDs may result in keratitis. 
In some patients, continued use of topical NSAIDs may result 
in epithelial breakdown, corneal thinning, corneal erosion, 
corneal ulceration or corneal perforation. These events may be 
sight threatening. Patients with evidence of corneal epithelial 
breakdown should immediately discontinue use.

  Patients with complicated ocular surgeries, corneal denervation, 
corneal epithelial defects, diabetes mellitus, ocular surface 

diseases (e.g., dry eye syndrome), rheumatoid arthritis, or 
repeat ocular surgeries within a short period of time may be at 
increased risk for corneal adverse events which may become 
sight threatening. Topical NSAIDs should be used with caution 
in these patients.

  Use more than 1 day prior to surgery or use beyond 14 days 
post-surgery may increase patient risk and severity of corneal 
adverse events.

•  Contact Lens Wear – ILEVRO® Suspension should not be 
administered while using contact lenses.

Adverse Reactions 

The most frequently reported ocular adverse reactions following 
cataract surgery occurring in approximately 5 to 10% of patients 
were capsular opacity, decreased visual acuity, foreign body 
sensation, increased intraocular pressure, and sticky sensation.

For additional information about ILEVRO® Suspension, please refer 
to the brief summary of prescribing information on adjacent page.

*With ILEVRO® Suspension versus 24% to 32% with vehicle; P<0.05.3
† Results from 2 randomized, multicenter, controlled, double-masked trials of adult patients 
undergoing cataract extraction. In Study 1, patients were randomized to receive either ILEVRO® 
Suspension (n=851), NEVANAC® Suspension (n=845), ILEVRO® Suspension vehicle (n=211), or 
NEVANAC® Suspension vehicle (n=213). In Study 2, patients were randomized to receive either 
ILEVRO® Suspension (n=540) or ILEVRO® Suspension vehicle (n=268).2,3

‡ 84% to 86% with ILEVRO® Suspension versus 38% to 46% with vehicle; P<0.05.3
§This offer is not valid for patients who are enrolled in Medicare Part D, Medicaid, Medigap, 
VA, DOD, Tricare, or any other government-run or government-sponsored health care 
program with a pharmacy benefi t. Additional eligibility terms apply. See copay savings 
material for specifi c details. 

References: 1. IMS Health Xponent, January 2015-December 2015. Accessed December 2015. 
2. Data on fi le. 3. Ilevro [package insert]. Fort Worth, TX: Alcon Laboratories, Inc; 2014. 4. Fingertip 
Formulary, October 2015 (estimate derived from information used under license from Fingertip 
Formulary, LLC, which expressly reserves all rights, including rights of copying, distribution and 
republication). 

Prescribed 
Branded
Ophthalmic
NSAID1 

#1WHEN TREATING INFLAMMATION AND PAIN
IN YOUR CATARACT SURGERY PATIENTS

POTENCY, PRECISELY 
WHERE YOU NEED IT
ILEVRO® Suspension offers proven effi cacy, 

once-daily postoperative dosing, and 

affordable access for your patients2-4

1x
DAILY

POSTOPERATIVE
D O S I N G
R E G I M E N3

•  ILEVRO® Suspension should be applied to 
the affected eye one-time-daily beginning 
1 day prior to cataract surgery, continued 
on the day of surgery and through the fi rst 
2 weeks of the postoperative period. An 
additional drop should be administered 
30 to 120 minutes prior to surgery3

•  Use of ILEVRO® Suspension more than 1 
day prior to surgery or use beyond 14 days 
post-surgery may increase patient risk and 
severity of corneal adverse events3

INFLAMMATION
C O M P L E T E L Y
C L E A R E D  I N

2 OUT OF 3
PATIENTS AT

DAY 142,3*†

OCULAR PAIN
C O M P L E T E L Y
R E S O LV E D  I N

>80%
OF PATIENTS AT

DAY 143†‡

To learn more about treating postoperative infl ammation and 

pain with ILEVRO® Suspension, visit myalcon.com/ilevro

B R O A D 
COVERAGE4

ELIGIBLE COMMERCIAL
P A T I E N T S  M AY  P AY

A S  L I T T L E  A S

$35
OUT OF POCKET§

© 2016 Novartis   04/16   US-ILV-16-E-0586
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE
ILEVRO® (nepafenac ophthalmic suspension) 0.3% is 

associated with cataract surgery.

DOSAGE AND ADMINISTRATION
Recommended Dosing
One drop of ILEVRO® Suspension should be applied to 

to cataract surgery, continued on the day of surgery 

period. An additional drop should be administered 30 
to 120 minutes prior to surgery.

Use with Other Topical Ophthalmic Medications
ILEVRO® Suspension may be administered in 
conjunction with other topical ophthalmic 
medications such as beta-blockers, carbonic 
anhydrase inhibitors, alpha-agonists, cycloplegics, 
and mydriatics. If more than one topical ophthalmic 
medication is being used, the medicines must be 
administered at least 5 minutes apart.

CONTRAINDICATIONS
ILEVRO® Suspension is contraindicated in patients with 
previously demonstrated hypersensitivity to any of the 
ingredients in the formula or to other NSAIDs.

WARNINGS AND PRECAUTIONS
Increased Bleeding Time

including ILEVRO® Suspension, there exists the 
potential for increased bleeding time due to 
interference with thrombocyte aggregation. There 
have been reports that ocularly applied nonsteroidal 

of ocular tissues (including hyphemas) in conjunction 
with ocular surgery. It is recommended that ILEVRO® 
Suspension be used with caution in patients with 
known bleeding tendencies or who are receiving other 
medications which may prolong bleeding time.

Delayed Healing

including ILEVRO® Suspension, may slow or delay 
healing. Topical corticosteroids are also known to slow 
or delay healing. Concomitant use of topical NSAIDs 
and topical steroids may increase the potential for 
healing problems.

Use of topical NSAIDs may result in keratitis. In 
some susceptible patients, continued use of topical 
NSAIDs may result in epithelial breakdown, corneal 
thinning, corneal erosion, corneal ulceration or corneal 
perforation. These events may be sight threatening. 
Patients with evidence of corneal epithelial breakdown 
should immediately discontinue use of topical 
NSAIDs including ILEVRO® Suspension and should be 
closely monitored for corneal health. Post marketing 
experience with topical NSAIDs suggests that patients 
with complicated ocular surgeries, corneal denervation, 
corneal epithelial defects, diabetes mellitus, ocular 
surface diseases (e.g., dry eye syndrome), rheumatoid 
arthritis, or repeat ocular surgeries within a short period 

of time may be at increased risk for corneal adverse 
events which may become sight threatening. Topical 
NSAIDs should be used with caution in these patients. 
Post marketing experience with topical NSAIDs also 
suggests that use more than 1 day prior to surgery or 
use beyond 14 days post-surgery may increase patient 
risk and severity of corneal adverse events.

Contact Lens Wear
ILEVRO® Suspension should not be administered while 
using contact lenses.

ADVERSE REACTIONS
Because clinical studies are conducted under widely 
varying conditions, adverse reaction rates observed 
in the clinical studies of a drug cannot be directly 
compared to the rates in the clinical studies of another 

Serious and Otherwise Important Adverse Reactions
The following adverse reactions are discussed in greater 
detail in other sections of labeling:
• Increased Bleeding Time (Warnings and Precautions)
• Delayed Healing (Warnings and Precautions)

Ocular Adverse Reactions
The most frequently reported ocular adverse reactions 
following cataract surgery were capsular opacity, 
decreased visual acuity, foreign body sensation, 
increased intraocular pressure, and sticky sensation. 
These reactions occurred in approximately 5 to 10% 
of patients.

Other ocular adverse reactions occurring at an 
incidence of approximately 1 to 5% included 
conjunctival edema, corneal edema, dry eye, lid 
margin crusting, ocular discomfort, ocular hyperemia, 
ocular pain, ocular pruritus, photophobia, tearing and 
vitreous detachment.

Some of these reactions may be the consequence of the 
cataract surgical procedure.

Non-Ocular Adverse Reactions
Non-ocular adverse reactions reported at an incidence 
of 1 to 4% included headache, hypertension, nausea/
vomiting, and sinusitis.

USE IN SPECIFIC POPULATIONS
Pregnancy 

Pregnancy Category C: Reproduction studies 
performed with nepafenac in rabbits and rats at oral 
doses up to 10 mg/kg/day have revealed no evidence of 
teratogenicity due to nepafenac, despite the induction 
of maternal toxicity. At this dose, the animal plasma 
exposure to nepafenac and amfenac was approximately 
70 and 630 times human plasma exposure at the 
recommended human topical ophthalmic dose for 
rats and 20 and 180 times human plasma exposure 
for rabbits, respectively. In rats, maternally toxic doses 
≥10 mg/kg were associated with dystocia, increased 
postimplantation loss, reduced fetal weights and 
growth, and reduced fetal survival.

Nepafenac has been shown to cross the placental 
barrier in rats. There are no adequate and well-
controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of 
human response, ILEVRO® Suspension should be used 

the potential risk to the fetus.

biosynthesis inhibiting drugs on the fetal cardiovascular 
system (closure of the ductus arteriosus), the use of 
ILEVRO® Suspension during late pregnancy should 
be avoided.

Nursing Mothers
ILEVRO® Suspension is excreted in the milk of lactating 
rats. It is not known whether this drug is excreted 
in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when ILEVRO® 
Suspension is administered to a nursing woman.

Pediatric Use

pediatric patients below the age of 10 years have not 
been established.

Geriatric Use

been observed between elderly and younger patients.

NONCLINICAL TOXICOLOGY Carcinogenesis, 
Mutagenesis, Impairment of Fertility
Nepafenac has not been evaluated in long-term 
carcinogenicity studies. Increased chromosomal 
aberrations were observed in Chinese hamster ovary 
cells exposed  to nepafenac suspension. 
Nepafenac was not mutagenic in the Ames assay or 
in the mouse lymphoma forward mutation assay. Oral 
doses up to 5,000 mg/kg did not result in an increase 
in the formation of micronucleated polychromatic 
erythrocytes  in the mouse micronucleus assay 
in the bone marrow of mice. Nepafenac did not 
impair fertility when administered orally to male and 
female rats at 3 mg/kg.

PATIENT COUNSELING INFORMATION
Slow or Delayed Healing
Patients should be informed of the possibility that slow 
or delayed healing may occur while using nonsteroidal 

Avoiding Contamination of the Product
Patients should be instructed to avoid allowing the 
tip of the dispensing container to contact the eye or 
surrounding structures because this could cause the tip 
to become contaminated by common bacteria known 
to cause ocular infections. Serious damage to the eye 
and subsequent loss of vision may result from using 
contaminated solutions.

Use of the same bottle for both eyes is not 
recommended with topical eye drops that are used in 
association with surgery.

Contact Lens Wear
ILEVRO® Suspension should not be administered while 
wearing contact lens.

Intercurrent Ocular Conditions
Patients should be advised that if they develop an 
intercurrent ocular condition (e.g., trauma, or infection) 
or have ocular surgery, they should immediately seek 
their physician’s advice concerning the continued use 
of the multi-dose container.

Concomitant Topical Ocular Therapy
If more than one topical ophthalmic medication is 
being used, the medicines must be administered at 
least 5 minutes apart.

Shake Well Before Use
Patients should be instructed to shake well before 
each use.

Released: February 2014

U.S. Patent Nos. 5,475,034; 6,403,609; and 7,169,767.

©2016 Novartis 2/16 US-ILV-16-E-0334
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In mid-September, Carl Zeiss Meditec’s 
VisMax SMILE (Small Incision 
Lenticule Extraction) vision correction 
procedure won market approval from 
the FDA, paving the way for less-
invasive, single-laser vision correction. 

“Commercial availability is not 
yet known, but should be in several 
months,” says Jon G. Dishler, MD, of 
Dishler Laser Institute, Denver, Co., 
U.S. medical monitor for the VisuMax 
IDE Study. Current users of the Vi-
suMax laser will need to upgrade their 
existing software. New users will need 
to complete SMILE training before 
and during their fi rst cases. 

SMILE requires the use of the 
Zeiss VisuMax femtosecond laser to 
create a disc-shaped lenticule inside 
the cornea, which is then extracted 
through a 2- to 3-mm corneal incision. 
Extraction of the lenticule fl attens the 
cornea, correcting the myopia. 

Unlike LASIK, SMILE doesn’t en-
tail stromal ablation or a fl ap. “The 
laser cutting portion takes less than 
a minute, and then the patient is re-
positioned slightly for a different set 
of optics which allows the surgeon to 
precisely remove the lenticule with a 
pair of forceps,” Dr. Dishler explains.

Because SMILE leaves behind a 
smaller entry wound, there’s less dis-
ruption to the corneal surface than 
with LASIK. This may mean faster re-
covery and less chance of postop dry 
eye. SMILE candidates must be at 
least 22 and have documented stable 
manifest refraction over the past year. 
SMILE candidates should be -1 D 
to -8 D with ≤ -0.50 D cylinder and 

MRSE -8.25 D in the affected eye(s). 
“Particularly well-suited candidates 
are ones where a corneal fl ap would 
best be avoided, such as the military 
or police,” says Dr. Dishler. 

“The approved procedure doesn’t 
correct astigmatism,” he notes, “so 
patients who are satisfi ed with spheri-
cal soft contact lenses within the ap-
proved range are good potential can-
didates.”

For the study, 336 eyes underwent 
SMILE for nearsightedness at fi ve 
investigational sites. “There was excel-
lent and stable correction of refrac-
tive error in the clinical trial,” says Dr. 
Dishler. Of the 328 participants evalu-
ated at six months, 88 percent had 
uncorrected visual acuity of 20/20 or 
better, with all but one seeing 20/40 or 
better uncorrected. Patients also ex-
perienced rapid visual recovery with 
little discomfort. Intraoperative com-
plications included diffi culty remov-
ing the corneal tissue and loss of suc-
tion. Postop complications included 
debris at the tissue-removal site, dry 
eye, glare and halos.

Although no enhancements were 

needed in the study, Dr. Dishler states 
that they could be performed by PRK 
if needed. 

A clinical trial is currently underway 
in myopic astigmats, but hyperopic 
patients will have to wait even longer 
to see if SMILE is an option for them. 
“There is an international study on 
treatment of hyperopia,” Dr. Dishler 
says, “but this has not been studied yet 
in an FDA clinical trial, and we have 
no information on future plans.”

Patients
Unaware of 
Telemedicine 
In August, researchers at the University 
of Michigan Health System examined 
the effi cacy of diagnosing and 
monitoring diabetic retinopathy via 
telemedicine. While they found that 
telemedicine is indeed effective, 
the study also discovered that only a 
small portion of the participants had 
previously used it or even heard of it. 

In the study, 97 percent of the par-
ticipants hadn’t heard of telemedicine, 
which the researchers believe to be 
refl ective of most U.S. citizens. After 
being introduced to telemedicine, 32 
percent of participants were still ei-
ther unsure or opposed to participat-
ing in telemedicine for DR screening. 
University of Michigan’s Maria Wood-
ward, MD, notes that previous patient 
experience makes a difference: “If pa-

VisuMax SMILE Procedure 
Wins FDA Approval

In SMILE, removing a lenticule fl attens the 

cornea. Image: Jesper Hjordal, MD
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tients have a strong relationship with 
their eye doctor and have been living 
with diabetes for a number of years 
independently, they are less interested 
in telemedicine,” she says. 

Dr. Woodward also attributes skep-
ticism of telemedicine to lack of knowl-
edge about the process. “Certainly 
there’s the education aspect, too, as in 
knowing that this is really safe and ef-
fective for patients,” she says. “There 
has been plenty of evidence in the lit-
erature that doing diabetic screening 
by telemedicine is as safe as going to 
an eye doctor for the same exam.”

Dr. Woodward notes that telemedi-
cine also isn’t very popular due to its 
cost. “Telemedicine programs incur a 
lot of cost,” she explains, “so systems 
that can see the long-term benefi ts of 
preventative medicine have this pro-
gram in place. Those systems that are 
set up in such a way that they see the 
same patients regularly see the power 
of long-term prevention. In other sys-
tems where patients move between 
systems and providers, there’s a lot of 
infrastructure cost to set up these pro-
grams. Because of this, it really hasn’t 
been done in the U.S. until now, when 
the cameras and the technology have 
allowed the cost of telemedicine to 
drop to the point that it makes sense 
to set up these programs for patients.”

Despite its cost and patient un-
familiarity, telemedicine has been 
helpful in screening for diabetic reti-
nopathy. “The benefi t to the patients 
with diabetes is the convenience,” 
Dr. Woodward says, “and that conve-
nience is twofold: One, there is the 
convenience due to time saved; and 
two, the patients typically don’t have 
to be dilated for a telemedicine exam, 
so it’s more comfortable for them.” 
The study also concluded that tele-
medicine programs should focus on 
individuals who have limited access to 
care, as these programs would allow 
patients to complete screenings from 
the comfort and convenience of their 
own homes.  
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INDICATIONS AND USAGE
PROLENSA® (bromfenac ophthalmic solution) 0.07% is indicated for the 
treatment of postoperative inflammation and reduction of ocular pain in 
patients who have undergone cataract surgery.

DOSAGE AND ADMINISTRATION
Recommended Dosing
One drop of PROLENSA® ophthalmic solution should be applied to 
the affected eye once daily beginning 1 day prior to cataract surgery, 
continued on the day of surgery, and through the first 14 days of the 
postoperative period.
Use with Other Topical Ophthalmic Medications
PROLENSA ophthalmic solution may be administered in conjunction 
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Drops should be administered at least 5 minutes apart.

CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS
Sulfite Allergic Reactions
Contains sodium sulfite, a sulfite that may cause allergic-type reactions 
including anaphylactic symptoms and life-threatening or less severe 
asthmatic episodes in certain susceptible people.  The overall prevalence 
of sulfite sensitivity in the general population is unknown and probably 
low.  Sulfite sensitivity is seen more frequently in asthmatic than in non-
asthmatic people. 
Slow or Delayed Healing
All topical nonsteroidal anti-inflammatory drugs (NSAIDs), including 
bromfenac, may slow or delay healing. Topical corticosteroids are also 
known to slow or delay healing. Concomitant use of topical NSAIDs and 
topical steroids may increase the potential for healing problems.
Potential for Cross-Sensitivity
There is the potential for cross-sensitivity to acetylsalicylic acid, 
phenylacetic acid derivatives, and other NSAIDs, including bromfenac. 
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previously exhibited sensitivities to these drugs.
Increased Bleeding Time
With some NSAIDs, including bromfenac, there exists the potential for 
increased bleeding time due to interference with platelet aggregation. 
There have been reports that ocularly applied NSAIDs may cause 
increased bleeding of ocular tissues (including hyphemas) in conjunction 
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caution in patients with known bleeding tendencies or who are receiving 
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with complicated ocular surgeries, corneal denervation, corneal epithelial 
defects, diabetes mellitus, ocular surface diseases (e.g., dry eye syndrome), 
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become sight threatening. Topical NSAIDs should be used with caution 
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more than 24 hours prior to surgery or use beyond 14 days post-surgery 
may increase patient risk for the occurrence and severity of corneal 
adverse events.
Contact Lens Wear
PROLENSA should not be instilled while wearing contact lenses.  
Remove contact lenses prior to instillation of PROLENSA. The 
preservative in PROLENSA, benzalkonium chloride may be absorbed by 
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administration of PROLENSA. 

ADVERSE REACTIONS
Clinical Trial Experience
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adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in clinical practice.
The most commonly reported adverse reactions following use of 

PROLENSA® ophthalmic solution following cataract surgery include:  
anterior chamber inflammation, foreign body sensation, eye pain, 
photophobia and vision blurred.  These reactions were reported in 3 to 
8% of patients.

USE IN SPECIFIC POPULATIONS
Pregnancy 

Treatment of rats at oral doses up to 0.9 mg/kg/day (systemic 
exposure 90 times the systemic exposure predicted from the 
recommended human ophthalmic dose [RHOD] assuming the human 
systemic concentration is at the limit of quantification) and rabbits 
at oral doses up to 7.5 mg/kg/day (150 times the predicted human 
systemic exposure) produced no treatment-related malformations in 
reproduction studies. However, embryo-fetal lethality and maternal 
toxicity were produced in rats and rabbits at 0.9 mg/kg/day and 
7.5 mg/kg/day, respectively. In rats, bromfenac treatment caused 
delayed parturition at 0.3 mg/kg/day (30 times the predicted human 
exposure), and caused dystocia, increased neonatal mortality and 
reduced postnatal growth at 0.9 mg/kg/day.
There are no adequate and well-controlled studies in pregnant women. 
Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if  
the potential benefit justifies the potential risk to the fetus.
Because of the known effects of prostaglandin biosynthesis-
inhibiting drugs on the fetal cardiovascular system (closure of ductus 
arteriosus), the use of PROLENSA® ophthalmic solution during late 
pregnancy should be avoided.

Nursing Mothers
Caution should be exercised when PROLENSA is administered to a 
nursing woman.

Pediatric Use
Safety and efficacy in pediatric patients below the age of 18 have not 
been established.

Geriatric Use
There is no evidence that the efficacy or safety profiles for 
PROLENSA differ in patients 70 years of age and older compared to 
younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis and Impairment of Fertility

Long-term carcinogenicity studies in rats and mice given oral 
doses of bromfenac up to 0.6 mg/kg/day (systemic exposure 30 
times the systemic exposure predicted from the recommended 
human ophthalmic dose [RHOD] assuming the human systemic 
concentration is at the limit of quantification) and 5 mg/kg/day (340 
times the predicted human systemic exposure), respectively, revealed 
no significant increases in tumor incidence. 
Bromfenac did not show mutagenic potential in various mutagenicity 
studies, including the reverse mutation, chromosomal aberration, and 
micronucleus tests. 
Bromfenac did not impair fertility when administered orally to male 
and female rats at doses up to 0.9 mg/kg/day and 0.3 mg/kg/day, 
respectively (systemic exposure 90 and 30 times the predicted human 
exposure, respectively).

PATIENT COUNSELING INFORMATION
Slowed or Delayed Healing

Advise patients of the possibility that slow or delayed healing may 
occur while using NSAIDs.

Sterility of Dropper Tip
Advise patients to replace bottle cap after using and to not touch 
dropper tip to any surface, as this may contaminate the contents.
Advise patients that a single bottle of PROLENSA® ophthalmic 
solution, be used to treat only one eye.

Concomitant Use of Contact Lenses
Advise patients to remove contact lenses prior to instillation of 
PROLENSA. The preservative in PROLENSA, benzalkonium 
chloride, may be absorbed by soft contact lenses. Lenses may be 
reinserted after 10 minutes following administration of PROLENSA. 

Concomitant Topical Ocular Therapy
If  more than one topical ophthalmic medication is being used, the 
medicines should be administered at least 5 minutes apart
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Thoughts on
In-office Surgeries
To the Editor: 

I’m writing to give another view-
point on the topic of in-offi ce surgery, 
not just for cataracts but for other pro-
cedures such as, in my case, oculofacial 
plastics.

I’ve been doing in-offi ce plastics 
procedures for fi ve years here in my 
Coral Gables offi ce. I decided to write 
because CMS’s focus has been on 
cataracts, but I’d like my colleagues to 
know that in-offi ce can also apply to 
other procedures. Before opening my 
surgical suite, I contracted with a fi rm 
called Total Medical Consultants to 
guide me through the requirements, 
specs and structure that needed to be 
in place so the Florida Medical Board 
would accredit my facility as a certifi ed 
offi ce surgical suite. I understand that 
in some states there is no overseeing 
association/board to make sure that 
these in-offi ce surgical suites are up 
to code. However, in my state there 
is, and I get inspected yearly to ensure 
I’m compliant.

The list of requirements doesn’t fall 
short of those of an ASC facility, which 
I know about, as I’m also a minor-
ity owner of an ASC. These include 
proper documentation, mandatory use 
of RN’s, appropriate physical layout of 
the surgical suite, backup battery pow-
er, crash cart, etc. We’re also required 
to do quarterly risk management 
meetings headed up by Total Medical 
Consultants. My experience has been 
great, with no infections or complica-
tions in fi ve years, doing hundreds of 
cases per year. The suite can be certi-
fi ed to do up to Level-III anesthesia.

In terms of the big question—re-

imbursement—as we know, there is 
no “in-offi ce facility” code. However, 
third-party payers, including Medi-
care, will pay a bit more for procedures 
done in a non-facility setting, though 
this obviously doesn’t cover the over-
head costs of the procedure. There are 
some HMO’s here in Miami that have 
realized the potential cost savings and 
have been willing to pay the physician 
for the use of his in-offi ce facility, but 
have been unable to, as they too follow 
CMS guidelines. The biggest advan-
tage at this time for me to do in-offi ce 
surgery has been being more effi cient 
with time (i.e., seeing new consults 
between cases, taking care of paper-
work), which I wouldn’t have been 
able to do if I were away. Also, it allows 
me to capture the cosmetic market 
because I can offer lower facility fees 
than hospitals and ASCs.

I use an anesthesiologist to give the 
sedation, as I feel it’s safer and more 
comfortable for the patient. Also, in 
case of an emergency, an anesthesi-
ologist’s experience is superior to a 
nurse anesthetist’s, and this removes 
the primary liability for anesthesia and 
airway issues from the surgeon. This is 
an important point: When you use a 
nurse anesthetist, you are 100-percent 
responsible for all the drugs he admin-
isters, and for any issues that may arise 
from anesthesia.

 I hope this letter sheds some light 
on in-offi ce surgery, and that CMS 
creates an in-offi ce facility fee code in 
the near future.  

Joseph Selem, MD
Coral Gables, Fla.
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When it comes to keeping pa-
tients from losing vision, catch-

ing a problem early is half the battle. 
Here, doctors and researchers talk 
about three new developments that 
might allow us to detect trouble ear-
lier than ever in patients with kera-
toconus, macular degeneration and 
glaucoma.

Tear Markers and Keratoconus 

Rohit Shetty, DNB, FRCS, PhD, is 
a cornea and refractive surgeon and 
a clinical and translational scientist 
working at Narayana Nethralaya Raja-
jinagar in Bangalore, India. Although 
keratoconus is not generally thought 
of as an inflammatory disease, Dr. 
Shetty’s work has supported the con-
nection between infl ammatory cyto-
kines in the tear fi lm and progressive 
keratoconus. His team has shown that 
keratoconus patients’ tears contain 
high levels of matrix metallopro-
teinase 9 (MMP9) and IL6 (one of 
the interleukin family of cytokines), 
both associated with inflammation, 
and that these levels correlate with 
disease progression. In addition, one 
recent study conducted by Dr. Shetty 

and colleagues demonstrated that the 
elevated levels of MMP9 and infl am-
matory cytokines in the tears of kera-
toconus patients could be reduced 
with cyclosporine treatment, leading 
to a concomitant arrest of disease pro-
gression.1

“My interest in this idea was the 
result of a few papers I’d seen on the 
connection between inflammation 
and keratoconus,” he explains. “Eye-
rubbing, allergy and dry eye have all 
tentatively been linked to keratoco-
nus, and these are often linked to 
infl ammation. So we started our re-
search with the question ‘Is keratoco-
nus infl ammatory?’ We began search-
ing for tear biomarkers; this took 
time, but eventually we were able to 
prove that these biomarkers do exist.” 
Dr. Shetty says that their work has 
also demonstrated that progressive 
keratoconus has a unique infl amma-
tory signature which differs from that 
of nonprogressive keratoconus. “The 
markers associated with progressive 
keratoconus cause more damage to 
the collagen and lysyl oxidase, which 
is necessary for cross-linking, both 
natural and artifi cial,” he says.

Dr. Shetty notes that his team’s work 

has ramifi cations for current clinical 
settings. “Some of these factors can be 
measured using existing clinical prod-
ucts,” he points out. “For example, 
MMP9 is one of the factors associ-
ated with progressive keratoconus, 
and that can be measured using the 
RPS InflammaDry test. We’re cur-
rently developing a clinical test that 
will be able to measure even more 
keratoconus-related inflammation 
markers in the tear fi lm, such as in-
terleukin and lysyl oxidase. Eventually 
we’d like to have a test that can evalu-
ate all of the relevant markers, with an 
algorithm to help the doctor decide 
whether or not treatment is needed.” 
Dr. Shetty notes that it’s even possible 
that measuring the biomarkers could 
allow clinicians to detect keratoconus 
before other signs or symptoms are 
present, although this remains to be 
demonstrated.

“The main message from our work 
is that keratoconus is an infl ammatory 
disease,” says Dr. Shetty. “Surgeons 
should think of keratoconus as ‘white 
inflammation’—i.e., inflammation 
without cardinal signs such as redness 
and pain. Despite the lack of these 
signs, it’s still creating changes in the 

Christopher Kent, Senior Editor

Novel technologies may make it possible to detect signs of 
disease and begin treatment earlier than ever.

New Ways to Diagnose 
Trouble Earlier
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nerves and collagen. For that reason, 
it makes sense to treat any inflam-
mation that’s present before doing 
any surgery or cross-linking. This is 
especially important in children. It’s 
also worth testing the levels of MMP9 
before you perform cross-linking, to 
ensure that levels are normal. Then, 
after surgery or cross-linking, it’s im-
portant to continue to treat any in-
fl ammation with a drug such as cyclo-
sporine for at least six months. 

“It’s especially important for Ameri-
can surgeons to understand this, now 
that cross-linking has been approved 
in the United States,” he adds.

Dark Adaptation and AMD 

It’s been known for some time that 
abnormal dark adaptation is an early 
sign of retinal trouble. The problem 
has been testing it; in the past, a pa-
tient had to sit in the dark for a half 
hour or more prior to lengthy testing, 
making it clinically impractical. Now 
a device called the AdaptDx (Macu-
Logix, Middletown, Pa.) can reliably 
test a patient’s dark adaptation func-

tion in six and a half minutes or less, 
making it a practical in-office test 
with multiple uses—in particular, de-
tecting early evidence of age-related 
macular degeneration. (The test is 
Medicare reimbursable.)

 Gregory R. Jackson, PhD, chief 
scientifi c offi cer at MacuLogix, says 
the device is easy to use and operator- 
and patient-friendly. “The device is 
also easy to interpret,” he notes. “The 
machine gives the doctor a printout 
showing a parameter we call the rod 
intercept, which is the amount of time 
it takes for you to have nearly com-
plete recovery of rod function. If the 
rod intercept is less than six and a half 
minutes, it’s likely your macula is nor-
mal; if it’s over six and a half minutes, 
it’s likely your macula is abnormal.”

Dr. Jackson says that a number of 
studies have demonstrated that dark 
adaptation is highly sensitive and 
specifi c for age-related macular de-
generation.2,3 “In a multisite clinical 
evaluation study, we found that dark 
adaptation was 90 percent accurate in 
classifying patients as having AMD or 
normal retinal health,” he says.2 “When 

patients were followed over a period 
of years, those with impaired dark 
adaptation in early testing were very 
likely to develop age-related macu-
lar degeneration. 

“In 2016, Cynthia Owsley, PhD, at 
the University of Alabama Birming-
ham published the ALSTAR study,” 
he continues. “In this study, they en-
rolled 325 normal adults age 60 or 
older whose retinal health was veri-
fied by AREDs grading of fundus 
photographs. At baseline, 24 percent 
of those patients had clinically im-
paired dark adaptation, the fi rst symp-
tom of age-related macular degenera-
tion. Three years later, they redid the 
imaging and graded the fundus pho-
tographs in a masked fashion using 
the AREDs criteria, and found that 
if you had impaired dark adaptation 
at baseline, you were about twice as 
likely to have clinically evident mac-
ular degeneration at three years of 
follow-up. Furthermore, patients with 
impaired dark adaptation at baseline 
were eight times as likely to progress 
from normal retinal health to inter-
mediate macular degeneration.”4 (Dr. 
Owsley is the patent holder for the 
AdaptDx technology.)

Dr. Jackson says the reason for this 
is now well understood. “Work by 
Christine Curcio, PhD, at the Univer-
sity of Alabama Birmingham—among 
others—has shown that before you 
have visible drusen in a macular de-
generation patient, deposits of cho-
lesterol coat the back of the macula, 
impeding the transport of nutrients 
into the eye, including vitamin A.5 
The resulting localized deficiency 
of vitamin A in their eyes slows the 
regeneration of rhodopsin, and thus 
dark adaptation. By the time you see 
one large druse in the back of the eye 
of an early macular degeneration pa-
tient, the whole back of the macula is 
coated with these cholesterol depos-
its, gumming up the works, denying 
the retina nutrition and keeping oxy-
gen from the choroidal vasculature, 

Perfusion alterations in the superfi cial vascular complex of the macula—detectable 

using OCT angiography—show high sensitivity for differentiating glaucomatous eyes from 

normals, and correlate well with visual fi elds. Above: En face OCT angiograms, ganglion 

cell complex thickness maps and visual fi elds for a normal and a glaucomatous eye. In the 

glaucomatous eye, the angiogram and thickness map reveal an inferior arcuate defect 

(arrows); the visual fi eld shows a superior defect at the same location.

H
a
n

a
 L

. T
a
k
u

sa
g

a
w

a
, M

D

014_rp1016_tech update.indd   16014_rp1016_tech update.indd   16 9/23/16   2:59 PM9/23/16   2:59 PM



IMPORTANT SAFETY INFORMATION 

OMIDRIA (phenylephrine and ketorolac injection) 1% / 0.3% must be added to irrigation 
solution prior to intraocular use.

OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.

Systemic exposure of phenylephrine may cause elevations in blood pressure.

Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to 
acetylsalicylic acid, phenylacetic acid derivatives, and other nonsteroidal anti-inflammatory drugs 
(NSAIDs), or have a past medical history of asthma.

The most commonly reported adverse reactions at 2-24% are eye irritation, posterior  
capsule opacification, increased intraocular pressure, and anterior chamber inflammation.

Use of OMIDRIA in children has not been established.

INDICATIONS AND USAGE

OMIDRIA is added to ophthalmic irrigation solution used during cataract surgery or intraocular 
lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis 
and reducing postoperative ocular pain.

Reference: 1. OMIDRIA [package insert]. Seattle, WA: Omeros Corporation; 2015. 

Please see the Full Prescribing Information at  
www.omidria.com/prescribinginformation.

* Individual insurance coverage and policies may vary, and Omeros does not guarantee  
insurance coverage or payment. Omeros offers payments under the OMIDRIAssure  
“We Pay the Difference” program on behalf of qualifying patients. OMIDRIAssure  
is subject to change without notice.

Visit www.omidria.com

 OMEROS®, the OMEROS logo®, OMIDRIA®, and the  
OMIDRIA logo® are registered trademarks and OMIDRIAssure™  
is a trademark of Omeros Corporation.
© Omeros Corporation 2016, all rights reserved. 2016-131

•  Preempt miosis and inhibit  
postoperative pain1

•  Block the surgically induced  
inflammatory cascade with the  
first and only NSAID FDA-approved  
for intracameral use1

•  Eliminate the risks and liabilities  
of compounded products  
by using FDA-approved,  
GMP-manufactured OMIDRIA

•  Avoid reimbursement difficulties  
by using broadly covered OMIDRIA  
and the OMIDRIAssure™ services 
(OMIDRIAssure.com)*

CHOOSE OMIDRIA FOR YOUR NEXT CATARACT SURGERY PATIENT

THE POWER OF PREEMPTION
OMIDRIA® is the first and only  

FDA-approved drug that provides  
continuous intracameral delivery  

of NSAID and mydriatic/anti-miotic  
therapy during cataract surgery1 

LEARN MORE AT  
AAO BOOTH #4536

RP0916_Omeros.indd   1 8/23/16   10:40 AM



Technology
Update R

E
V

IE
W

18 | Review of Ophthalmology | October 2016

impairing dark adaptation.”
Dr. Jackson says that doctors us-

ing the AdaptDx are excited to have 
functional information about these 
patients. “Not only does the AdaptDx 
help doctors identify patients with 
early disease, it also allows them to 
baseline their existing macular de-
generation patients so they can tell 
whether the patient is doing better 
or worse,” he says. “We know from 
the Lucentis clinical crossover studies 
that if you’re seeing a patient every six 
months and the patient develops cho-
roidal neovascularization shortly after 
a visit, the patient can lose fi ve lines 
of visual acuity before the next visit. If 
you see impaired dark adaptation, you 
can be more proactive and tighten up 
the observation period.”

Dr. Jackson says he wants to be clear 
that dark adaptation can’t predict the 
onset—or severity—of choroidal neo-
vascularization or geographic atrophy. 
“It gives you a more complete picture 
of the retinal health of the patient,” 
he says. “If you have a number of 
patients with intermediate macular 
degeneration, some will have much 
worse dark adaptation than others. Up 
until today, we’ve been using visual 
acuity as the canary in the coal mine; 
we don’t get concerned until visual 
acuity drops substantially. As a result, 
we do a really bad job of saving visual 
acuity in the fi rst eye. Having this new 
information lets us use night vision as 
the canary in the coal mine.”

Dr. Jackson points out another re-
curring problem: patients referred to 
a cataract surgeon because of dimin-
ished vision that was actually caused 
by macular degeneration. “Many of 
our doctors are using the AdaptDx 
to help make a differential diagno-
sis,” he says. “Dark adaptation as mea-
sured by the AdaptDx is not affected 
by cataract, so if you test a patient’s 
dark adaptation and it’s normal, you’re 
probably looking at an optical cause 
for their acuity detriment or night 
vision problem. However, if the dark 

adaptation is impaired, you have to 
consider that you may be looking at a 
retinal problem.”

Dr. Jackson says the AdaptDx might 
also help a surgeon decide if someone 
is a good candidate for a multifocal 
IOL. “Multifocal IOLs reduce the 
amount of light reaching the retina,” 
he notes. “So if a patient has impaired 
night vision, many doctors think it’s 
not a good idea to put this type of lens 
into that eye.”

Dr. Jackson says the AdaptDx costs 
$39,900, and is most useful for a pri-
mary care ophthalmologist. “Ophthal-
mologists can use dark adaptation to 
test their older and at-risk patients to 
fi nd out whether they have subclinical 
macular degeneration or macular dis-
ease that they might otherwise have 
missed,” he says.

Glaucoma and Macular Perfusion

Hana L. Takusagawa, MD, a glau-
coma specialist and assistant profes-
sor at Oregon Health & Science Uni-
versity, has been working with David 
Huang, MD, PhD, and his team at 
the Center for Ophthalmic Optics 
and Lasers at the Casey Eye Insti-
tute, evaluating the potential for us-
ing OCT angiography to detect early 
glaucomatous damage in the upper 
layers of the macula.

“Glaucoma specialists who are in-
terested in perfusion tend to study the 
optic nerve because that’s where obvi-

ous clinical signs of glaucoma such as 
cupping happen,” she says. “This new 
technology, OCT angiography, allows 
us to look at blood vessels in a quick, 
noninvasive way, without having to 
inject any dyes into the blood. Us-
ing the AngioVue OCT angiography 
system [Optovue, Fremont, Calif.], 
we’ve been comparing the perfusion 
in patients with glaucoma and those 
with healthy eyes. [Note: OCT angi-
ography can also be done using the 
Zeiss Angioplex (Carl Zeiss Meditec, 
Dublin, Calif.)] Early on, we found 
that there’s significantly decreased 
perfusion in the optic nerve. Then, 
in a later paper we looked at the area 
around the optic nerve, the peripapil-
lary retina, which shows decreased 
perfusion in glaucoma as well. 

“Most recently, we’ve looked at the 
macula,” she continues. “We found 
that perfusion at the macula is also 
signifi cantly decreased in people with 
glaucoma. About 30 percent of the 
retinal ganglion cells live in the mac-
ula, and those are the cells that are 
damaged in glaucoma; that may turn 
out to be the area in which we’ll see 
the earliest changes from glaucoma.”

Dr. Takusagawa explains that their 
most recent work has found that the 
superfi cial layer of the macula—the 
superfi cial vascular complex—shows 
much more blood vessel alteration 
in glaucoma patients than the deeper 
levels of the macula. “We’ve shown 
that there are four major plexuses of 
blood vessels in the retina,” she notes. 
“It’s the uppermost blood vessel com-
plexes that are affected in glaucoma.”

One advance that has helped them 
detect this difference is an algorithm 
created by Dr. Huang’s team that re-
moves fl ow projection artifacts from 
the scans. “OCT angiography detects 
motion based on changes in the OCT 
signal over time,” Dr. Takusagawa ex-
plains. “It detects fl ow signals in blood 
vessels, but also shows fl ickering shad-
ows projected on deeper structures. 
This makes it hard to get clean mea-

“Having this new 
information lets us use

night vision as the 
canary in the 
coal mine.”

—Gregory Jackson, PhD
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surements of blood fl ow in different levels of the retina. 
So, we’ve done our studies using an algorithm that re-
moves those projections. At the moment, the algorithm 
is not part of any commercial device, but I’m sure it will 
become available at some point in the future.

 “At the same time, we also looked at the all-layer mac-
ular blood fl ow, which the OCTA instruments can de-
termine without using these algorithms,” she continues. 
“We found that all-layer retinal blood fl ow was decreased 
in the macula in glaucomatous eyes as well, so that mea-
surement might also be clinically useful. However, just 
looking at the superfi cial layer of the macula was better 
at differentiating normal from glaucomatous eyes.” (In 
their study of 30 glaucoma patients and 30 age-matched 
normal participants, reported at the 2016 annual meeting 
of the American Glaucoma Society, when specifi city was 
fi xed at 95 percent, the sensitivity of superfi cial vascular 
complex vessel density for differentiating glaucomatous 
eyes from normal eyes was 90 percent; in contrast, the 
sensitivity was 80 percent using all-layer retinal vessel 
density, and 77 percent when using GCC thickness.)

“The other exciting thing about OCT angiography is 
that our fi ndings correlate really well with the patient’s 
visual fi elds,” she says. “I can envision that OCTA might 
someday become a quantitative stand-in for the visual 
fi eld test, which most patients dislike. Also, a lot of dam-
age happens before a defi cit is detectable on visual fi eld 
testing; it’s possible that quantifying the vessel density in 
the upper layers of the macula might allow us to pick up 
damage earlier. Of course, it could turn out that OCT 
angiography measurements of the upper macula layers 
will be most effective when combined with other OCT 
measures like structural information about the ganglion 
cell complex.” 

In terms of the future, Dr. Takusagawa says the team 
has been conducting a longitudinal trial using OCT angi-
ography on both glaucoma suspects and those with con-
fi rmed glaucoma to determine the effectiveness of this 
technology for following progression. “Hopefully we’ll be 
coming out with some data about that in the next year or 
two,” she says.  

Dr. Shetty has research grants from Allergan and Zeiss.
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Q  Will changes or updates 
be made to ICD-10 coding 

and, if so, when? 

A  Yes. In March 2016, the Cen-
ters for Disease Control re-

leased proposed ICD-10 changes 
for October 1, 2016. The final 
c h a n g e s  w e r e 
pos ted  on  the 
CDC website on 
August 22, 2016. 
The changes in-
clude 1,974 new 
codes, 311 delet-
ed codes and 425 
revised codes. In 
addit ion to code 
changes, some tabu-
lar instructions were 
revised to provide 
clarity.

Q  What 
type 

of changes 
can we 
expect when 
coding for 
glaucoma?

A  As expected, later-
ality was added to 

the open-angle glaucoma 
code, H40.11x _. The sixth 
digit now specifies which 
eye—replacing the place-
holder “x.” The seventh digit 

remains the stage of glaucoma. For 
example: Prior to October 1, 2016, 
a patient with primary open angle-
glaucoma, moderate stage, left eye, 
was coded as H40.11x2. After Oc-
tober 1, 2016, it will be coded as 
H40.1122. The “2” in the sixth place 

designates left eye. 

Q  Will dry and 
wet age-related 

macular degeneration 
codes adopt laterality 

also?

A  Y e s . 
When 

o r i g i n a l l y 
p u b l i s h e d , 

d ry  AMD—
regardless of 

which eye had 
dry AMD—was 

coded as H35.31. 
We t  A M D  w a s 

coded as H35.32. 
The update effec-
t ive October 1, 
2016  not  on ly 
adds laterality 
but also stag-
ing. The eye 
will be indi-
cated by the 

sixth digit in the 
ICD-10 code, and the 

stage of AMD will be the sev-
enth digit.  

Q  How are the stage codes 
described for dry AMD?

A  There are five stages, includ-
ing “unspecifi ed,” listed for dry 

AMD. They are:
• 0 - stage unspecifi ed
• 1 - early dry stage
• 2 - intermediate dry stage
• 3 - advanced atrophic, without 

subfoveal involvement, ad-
vanced dry stage

• 4 - advanced atrophic, with sub-
foveal involvement.

The seventh character, the stage, of 
the ICD-10 code for dry AMD will be 
coded 0 to 4.

For example: H35.3112 describes 
a patient with nonexudative AMD in 
the right eye, intermediate stage. The 
sixth digit “1” indicates the right eye, 
and the seventh digit “2” represents 
intermediate stage. 

Q  Does the same approach 
apply to wet AMD?

A  Yes, but with some variation. 
The sixth digit will be for laterality 

but for wet AMD only four stages, in-
cluding “unspecifi ed,” exist. They are:
• 0 - stage unspecifi ed
• 1 - with active choroidal neovas-

cularization
• 2 - with inactive choroidal neo-

vascularization with involuted 
or regressed neovascularization

• 3 - with inactive scar.

An overview of the recent updates for ICD-10, covering coding 
for wet and dry AMD and glaucoma. 

ICD-10 Updates
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The seventh character, the stage, of 
the ICD-10 code for wet AMD will 
be coded 0 to 3.

For example:  H35.3221 de-
scribes a patient with exudative 
AMD, with active CNV in the left 
eye. The sixth digit “2” indicates 
the left eye, and the seventh digit 
“1” indicates active CNV stage. 

Q  Is there a defi nition of the 
various stages of AMD?

A  Yes. There are several classifi -
cations of AMD in various pub-

lications. The American Academy 
of Ophthalmology uses the Age Re-
lated Eye Disease Study to classify 
AMD. They published it in their 
Preferred Practice Patterns docu-
ment on AMD.  

Q  Were changes made to 
the diabetic combination 

codes?

A  Approximately 260 new dia-
betic combination codes be-

come effective on October 1, 2016.  
Some examples include:
• Diabetic ret inopathy codes 

have added laterality, changing 
them from six to seven digits. 
For example, E11.3293 (Type 
II DM, mild NPDR, no DME, 
bilateral).

• There are new diabetic codes, 
including other retinal disease 
and resolved disease, including: 
E11.3531 (Type 2 diabetes mel-
litus with proliferative diabetic 
retinopathy with traction retinal 
detachment not involving the 
macula, right eye); E11.3552 
(Type 2 diabetes mellitus with 
stable proliferative diabetic reti-
nopathy, left eye); and E10.37x3 
(Type 1 diabetes mellitus with 
diabetic macular edema, re-
solved following treatment, bi-
lateral).

Q  Are there additional 
changes to the retinal 

disease section of ICD-10?

A  Yes. A seventh character fur-
ther describing the patient’s 

disease was added to the retinal 
vascular occlusion codes. The sixth 
digit continues to indicate each 
eye. For example:

H34.81 Central retinal vein 
occlusion:

One of the following seventh 
characters is to be assigned to codes 
in subcategory H34.81 to designate 
the severity of the occlusion:
• 0 - with macular edema
• 1 - with retinal neovascularization
• 2 - stable
H34.83 Tributary (branch) ret-

inal vein occlusion:
One of the following 7th char-

acters is to be assigned to codes in 
subcategory H34.83 to designate 
the severity of the occlusion:
• 0 - with macular edema
• 1 - with retinal neovasculariza-

tion
• 2 - stable

Q  What types of changes 
were made to the 

instructions to provide more 
clarity?

A  After the introduction of ICD-
10, considerable confusion sur-

rounded the instructions for apply-
ing “Excludes 1” and “Excludes 2.” 
Many complained that some condi-
tions with an “Excludes 1” notation 
could also have a second condition, 
but the “Excludes 1” note did not 
permit using both codes. In the 
updated manual, some “Excludes 
1” notes were changed to “Excludes 
2” notes, allowing for conditions 
excluded by the “Excludes 1” note 
to now be coded together.  

For example, ICD-10 code H42 
Glaucoma in diseases classified 

elsewhere previously contained an 
“Excludes 1” notation of diabetes 
mellitus (E08.39, E09.39, E10.39, 
E11.39, E13.39). This indicated 
that you could code one or the 
other, but not both. The update 
deletes the “Excludes 1” and adds 
Excludes 2: glaucoma (in) diabetes 
mellitus (E08.39, E09.39, E10.39, 
E11.39, E13.39).

Q  Will we continue to see 
coding leniency from CMS 

as long as we are in the right 
“family” of codes?

A  Very unlikely. CMS stated in 
July 2015 that it would not 

deny or audit claims just for speci-
fi city for one year after implemen-
tation of ICD-10, as long as the 
ICD-10 code was from the ap-
propriate “family of codes.” Most 
Medicare contractors accepted and 
paid claims with unspecifi ed codes 
as long as the code was from the 
appropriate family of codes. How-
ever, the “honeymoon period” ends 
as of October 1, 2016.  

Q  What other possible issues 
are of concern for us with 

the implementation of these 
ICD-10 changes?

A  There are several things to moni-
tor:

• updating your EHR and prac-
tice management system;  

• training regarding the new 
codes;

• monitoring coverage guidelines 
and Local Coverage Determinations 
by payers; and

• being prepared to contact pay-
ers if new codes are not added to 
coverage policies.  

Ms. McCune is vice pres ident of the 
Cor coran Con sult ing Group. Con tact 
her at DMcCune@corcoranccg.com.
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O
btaining accurate 
visual outcomes 
with cataract 
extraction and 

intraocular lens implant surgery 
requires optimizing the cor-
neal surface. The lens implant 
selection is highly dependent 
on creating a pristine corneal 
surface for preoperative mea-

surements, and then maintain-
ing that surface throughout 
the postoperative recovery. 
However, a patient oftentimes 
desires lofty visual outcomes, 
but has a compromised cor-
nea. The surgeon needs to 
either deploy effective man-
agement protocols prior to the 
cataract surgery or implement 

additional treatment methods 
after the procedure to achieve 
the results. Fortunately, with im-
proved amniotic membrane de-
livery models, like BioDOptix®, 
surgeons can now offer effective, 
in-offi ce techniques to effi ciently 
optimize these corneas. 
One of the most common 

challenges in achieving desired 
visual outcome goals is accurately 
measuring corneal curvature in the 
presence of corneal pathology. 
Pre-existing conditions, such as 
central corneal haze or a peripher-
al corneal scar, can induce irregular 
astigmatism, generating inaccurate 
measurements and subsequently 
yielding off-target results fol-
lowing lens implant surgery. It is 
paramount for anterior segment 
surgeons to remove these scars to 
optimize surgical outcomes.
The amniotic membrane is a 

known product that can assist 
in the process of healing after 
corneal scar excision. If a scar is 
simply excised, the recovery may 
be unnecessarily long and painful 
with a high chance of recurrence. 
However, amniotic membrane 

application serves as a biological 
contact lens for the cornea after 
the scar is removed. Its presence 
acts as a basement membrane—a 
scaffold for the progenitor epithe-
lial cells to grow across—as well as 
an attractant for the patient’s own 

A D V E R T O R I A L

BioDOptix AMNIOTIC MEMBRANE 
IMPROVES POSTOPERATIVE 
VISUAL OUTCOMES

BY:
MIHIR J. PARIKH, MD

Patient presented with a corneal scar during cataract surgery 
work-up. We removed the scar, and placed a BioDOptix® 
amniotic membrane in the eye. 
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limbal stem cells to collect within. 
It also serves as an anti-infl amma-
tory agent by modulating cytokine 
release, which controls the infl am-
matory cascade. Equally impor-
tantly, it suppresses the release of 
transforming growth factor beta 
(TGF-B), which in turn inhibits 
myofi broblast differentiation— the 
cell type responsible for the scar 

formation. The microenvironment 
with the amniotic membrane im-
proves nerve growth regeneration 
and overall patient comfort. These 
properties cumulatively make 
amniotic membrane an attractive 
biologic contact lens that a simple 
plastic contact cannot provide.
Historically, the rate-limiting step 

to using amniotic membranes in 
the offi ce setting was accessing a 
low-temperature storage or keep-
ing fresh tissue in a cost-effi cient 
manner. Fortunately, however, 
suffi cient cold freezer storage 
or the limited shelf life of fresh 
grafts may not pose quite the 
challenges they once did. 
BioDOptix® is a dry amniotic 

membrane that can be stored on 
a shelf for fi ve years at ambient 
temperature, and is easily made 
available when needed. In this 
instance, the membrane is recon-
stituted simply by adding moisture. 

BioDOptix® is secured on the 
cornea by placing a bandage con-
tact lens over it. Within one week 
or less, the amniotic membrane 
will dissolve and the bandage 
contact lens can be removed. A 
large-diameter plastic ring to hold 
the amniotic membrane is not re-
quired, and thus the comfort level 
is dramatically improved. 
BioD LLC is a vertically integrat-

ed company that processes 
BioDOptix®. BioD recovers 
the amnion from pre-screened, 
healthy, live donors during cesar-
ean childbirth. These tissues are 
processed into their dehydrated 
state and terminally sterilized for 
fi nal distribution to the physi-
cian’s offi ce. The acquisition cost 
of BioDOptix® is affordable for 
doctors and is a highly effective, 
in-offi ce solution to optimize 
corneas and achieve superior 
visual results.

CASE REPORT: 
CORNEAL SCAR
REMOVAL PRIOR TO 
CATARACT SURGERY

It is a challenge to obtain regular 
central corneal curvature measure-
ments for lens formula calculations 
for patients with multiple-cut radial 
keratotomies (RK), with or without 
crossed arcuate (AK). However, this 
task becomes even more complex 
when the patient also has under-
gone a photorefractive keratectomy 
(PRK) “enhancement” after the 
initial RK/AK operations, and now 
presents with a dense corneal scar. 
In this case, following diluted alco-
hol instillation to remove the native 
central epithelial layer, our patient’s 
scar was excised with the use of a 
spatula to remove the gelatinous 
but tenaciously adherent central 
corneal scar. A cellulose corneal 
sponge soaked in mitomycin C 
(MMC) was then applied for two 
minutes. After fl ushing away the 
MMC with balanced salt solution, 
a BioDOptix® amniotic membrane 
was placed on the cornea and then 
a bandage contact lens overtop it. 
Five days later, the amniotic mem-
brane had self-dissolved and the 
bandage contact lens was removed. 
Within one month, the central 
corneal scar was almost completely 
absent. The patient’s cornea is 
now better prepared for the task 
of selecting a lens implant for the 
cataract surgery.

SPONSORED BY

Less than one month after BioDOptix® placement, the patient’s 
cornea was well healed and ready for IOL selection. 
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In recent months, U.S. ophthal-
mologists gained acces to two new 

options designed to possibly give pa-
tients better depth of focus: the Tec-
nis Symfony intraocular lens (Abbott) 
and the Raindrop corneal implant 
(ReVision Optics). Though the de-
vices are new to most U.S. ophthal-
mologists, surgeons who took part in 
their U.S. trials or have worked with 
them overseas already have a bank of 
experience new surgeons can draw 
from as they begin their first cases. 
Here are tips and techniques from 
these experienced physicians.

The Symfony

This IOL, a toric version of which 
was also approved, is the fi rst in a new 
category of implants dubbed extended 
depth of focus lenses. Here's how to 
get the most from it:

• Best candidates. Sioux City, Iowa, 
surgeon Jason Jones, who participated 
in the Symfony’s FDA trial, says the 
best candidate “is someone who de-
sires reduced spectacle dependence 
but is also willing to pay for that privi-
lege,” he says. “He also wants to enjoy a 
high quality of vision and, lastly, he has 

to accept the use of glasses for occa-
sional needs, specifi cally for reading, or 
for reading for long periods of time, for 
fi ne print, et cetera.” In the FDA study, 
85 percent of the Symfony patients 
reported wearing correction a “little 
or none of the time” vs. 60 percent of 
monofocal IOL controls.

“Outside the United States,” Dr. 
Jones continues, “some surgeons have 
reported that patients with shorter 
stature/shorter arms, who have kind 
of a close near point due to their stat-
ure, can fi nd it challenging to achieve 
spectacle independence without some 
extra modifi cations to their treatment. 
The alphabet they use can affect this, 
as well. Specifi cally, some Asian fonts 
are quite intricate, with the required 
reading distance being very close, and 
there’s quite a lot of detail that needs to 
be absorbed to read appropriately. It’s 
important to have a preop discussion 
with these types of patients, to let them 
know that they have options: either use 
reading glasses more in these circum-
stances; let us choose a myopic refrac-
tive target for their non-dominant eye; 
or have us perhaps pair the Symfony 
with a multifocal IOL that would pro-
vide that near performance as well as 

maintain distance performance.”
Surgeons say the preop discussion 

with Symfony candidates is also a 
good time to manage their expecta-
tions in terms of qualitative vision is-
sues. “The other thing patients should 
be made aware of is that there will 
be some halo formation and perhaps 
some glare symptoms,” Dr. Jones says. 
“It’s a very low rate, much lower than 
what has been reported in FDA trials 
for multifocal lenses, but it’s still pres-
ent. And, if your patient has such an 
experience and wasn’t prepared for it 
preop, sometimes he’ll fi nd that his ex-
perience isn’t very acceptable. It’s one 
of those things that, if you make them 
aware of it but they don’t have it, all is 
good. But if they do, it’s often manage-
able with encouragement. My patients 
from the study, some of whom I have 
more than a year of follow-up on, actu-
ally report to me that they rarely notice 
glare and halo issues anymore.”

Dean Corbett, BSc, MBChB, 
FRANZCO, who has extensive expe-
rience with the Symfony, says the ha-
los and starbursts are there, but “the 
amount of trouble people have with 
them is vastly less.” He says he equates 
them to more of a “soft” dysphotop-

Walter Bethke, Editor in Chief

Experts familiar with the new Symfony IOL and the Raindrop 
corneal inlay share their tips for optimizing outcomes.

Get to Know Your New 
Surgical Options
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sia, as opposed to a “hard” one, mean-
ing they’re better tolerated as a group. 
“In my experience,” he says, “between 
30 and 50 percent of patients have no 
more symptoms than they’d have with 
a monofocal, but the remaining group 
will see night-vision disturbances. 
However, it’s much less common to get 
a patient who is bothered by them.”

• Choose a refractive target. Ad-
justing the eye’s fi nal refractive target 
can help the lens work with patients’ 
needs, surgeons say. “That’s the fun 
thing about the use of this lens,” says 
Dr. Corbett. “It opens up a new ap-
proach for a surgeon trying to deliver 
a visual outcome to patients. One de-
cides with the patient what the em-
phasis of visual performance is going to 
be. For instance, if the patient hunts, 
shoots or is a golfer and is passionate 
about having distance focus and isn’t 
overly discerning about his near vi-
sion, I would put a Symfony lens in 
and target the ‘fi rst or second plus’ on 
the IOLMaster or Lenstar [referring 
to the fi rst and second IOL options in 
the hyperopic range when these de-
vices are programmed to target em-
metropia]. Then, on the basis of the 
refractive outcome of the fi rst eye, we 
determine what he wants for the sec-
ond eye. In another patient, say an of-
fi ce worker who doesn’t undertake any 
leisure activities that require distance 
acuity, we’d be inclined to choose the 
‘fi rst minus’ [on a biometry device]—
or even the ‘second minus’ if it’s a low 
myope, because low myopes have 
traditionally been in glasses that have 
often undercorrected their distance 
vision. The patient’s two lenses will 
overlap at 90 percent of the range of vi-
sion, but we can just give one eye some 
extra power over the other, at either 
end of the spectrum. When we see the 
patients after a week, one in fi ve will 
say, ‘It’s perfect,’ and I’ll put the same 
refractive-targeted lens in the other 
eye. But, more often than not, I’ll be 
choosing a lens either on the plus side 
or the minus side, depending on what 

the patient wants.” Investigators say 
this targeting is possible because vision 
doesn’t drop off as fast with defocus as 
a monofocal IOL does.

Dr. Jones says that, in addition to the 
technique of targeting the non-dom-
inant Symfony eye for some minus in 
patients with strong reading needs—
he says the general consensus is that 
-0.5 is the most surgeons will target 
in this way—some Symfony surgeons 
are also doing a “mix-and-match” ap-
proach to get certain patients the near 
point they want. “Some surgeons have 
tried to boost the reading range of this 
lens by pairing it with a multifocal lens, 
specifi cally the Tecnis ZLB00, though 
I’ve heard of the ZKB00 being used, as 
well,” he says. “Those lenses deliver a 
defi nitive near focusing point, as mul-
tifocal lenses do. In my experience, 
however, even using the low-add mul-
tifocals from Abbott, there are some 
halo issues. However, from the reports 
I’ve heard, the halos are different than 
the Symfony’s; multifocal lenses have 
a more distinct ring structure, and the 
Symfony's tends to be softer, less in-
trusive. With appropriate counseling, 
a mix between the two technologies is 
reasonable.”

In terms of refraction, one thing sur-

geons say to be aware of with the Sym-
fony is that, after implantation, auto-re-
fractors will give unusual results. “The 
auto-refractor will always come up with 
minus,” Dr. Corbett notes. “You can ei-
ther ask the patient what his vision’s like 
or, if you’re more scientifi c, you can do 
a refraction and push the plus.”

The Raindrop

The Raindrop corneal inlay has no 
refractive power of its own, but when 
placed beneath a fl ap in a patient’s non-
dominant eye, it changes the cornea’s 
refractive power to boost near vision. 
Here are surgeons’ tips for using it:

• Preop considerations. Jeffrey 
Whitman, MD, a Dallas surgeon who 
participated in the FDA trial of the 
inlay, says the contraindications are 
similar to those for LASIK. “The to-
pography should be good, the tear fi lm 
acceptable—dry eye is a problem for 
this just as it’s a problem for LASIK,” 
he says. “Unrealistic expectations are a 
contraindication, too. In terms of base-
line refractive error, within the FDA 
parameters we’re looking for patients 
who are +1 to -0.5 D spherical equiva-
lent, with 0.75 D or less of cylinder. 
This is because the procedure treats 
a little hyperopia. In Europe, though, 
where they usually do LASIK on these 
patients as well, they usually shoot for 
an endpoint of +0.25 to +0.5 D be-
fore they put the inlay in.” Also, there 
should be 300 µm of stroma remaining 
below the fl ap, notes Dr. Whitman.

• The surgery. Dr. Whitman says 
the fl ap for the Raindrop is made at 30 
percent corneal depth. Flaps are usu-
ally thicker than those used in LASIK, 
about 150 µm on average. “Disregard-
ing this and going for a thin fl ap will 
result in failure and removal of the 
inlay due to a high rate of infl ammatory 
response,” he says. Review’s Refractive 
Surgery editor, Arturo Chayet, MD, 
of Tijuana, Mexico, errs on the side of 
thicker fl aps. “I recommend using at 
least 150-µm fl aps,” he says. “You don’t 

• Ocular diseases other than cataract

• Lifestyle and job criteria:

 -unrealistic visual expectations
 -patients demanding visual precision 
(e.g., pilots, professional drivers, architects)
 -patients satisfi ed with reading glasses
 -people over age 70 (there may be
diffi culties with neuroadaptation to new 
optical conditions)
• Personality:

 -psychiatric disease of any type
 -patients unsatisfi ed with progressive 
glasses
 -a history of brain stroke or dyslexia
 -type-A personality (perfectionists)

Presented at the 2016 ESCRS meeting by 
Ante Barišic, MD, after 614 cases

Suggested Symfony 

Exclusion Criteria
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want to be close to the surface because 
you may get corneal haze.”

Dr. Chayet implants the Raindrop 
under the Allegretto excimer laser’s mi-
croscope. “I activate the HeNe beam, 
which allows the pupil to dilate a little 
more and provides retro-illumination 
to center the lens better,” he says.

Once the fl ap is made, the surgeon 
refl ects it back and loads the inlay onto 
its delivery instrument. “It has to be 
just wet enough—not too wet,” notes 
Dr. Whitman. “You then lay the tip of 
the delivery instrument just beyond 
the center of the light-constricted pu-
pil. There are a number of instruments 
you can use to manipulate the Rain-
drop, but I use the elbow of a Sinskey 
hook. I push down on the inlay as I pull 
away the delivery device. The trick is 
doing this so you leave it as close to the 
center of the pupil as possible. While 
the inlay is still wet, you can use your 
instrument to slightly tap it in one di-
rection or another and get it centered.”

Hydration now becomes crucial, 
says Dr. Whitman. “At this point, when 
you’ve placed the inlay, wait a min-
ute to a minute-and-a-half to allow the 
Raindrop to dry,” he explains. “The en-
dothelial pump pulls fl uid through the 
cornea and the inlay—and you’ll see 
the Raindrop start to dimple like the 
skin of an orange as it dries. You know 
that it’s stuck down properly when it’s 
fairly dimpled. While that’s occurring, 
since we are leaving the fl ap open lon-
ger than we typically do for LASIK, it’s 
important to keep the stromal side of 
the fl ap and the area around the inlay 
moist. This is for striae avoidance. I re-
wet the stromal side of the fl ap every 
20 seconds or so, and I also gently re-
wet the cut stromal side but take care 
not to rewet the inlay itself. If you re-
wet the inlay, it can fl oat, requiring you 
to restart the drying period.”

Dr. Whitman says that once you’ve 
achieved dimpling of the inlay, you 
replace the fl ap. “Again, unlike LASIK, 
you can’t go back under the fl ap and 
irrigate back and forth because you’ll 

perhaps irrigate off the inlay,” he warns. 
“Once it’s laid back, just irrigate and 
smooth the epithelial surface of the 
fl ap, then wait a minute or two for it to 
dry. Once the area’s dry, let the patient 
sit for 10 to 15 minutes, and then look 
at the eye at the slit lamp to ensure the 
inlay looks well-centered. Fortunately, 
the inlay can tolerate about 0.7 mm of 
decentration and still function fi ne.”

• Postop notes. The postop period 
is focused on catching any immune re-
sponse. “We place the patient on a Du-
rezol tapering dose for a month,” says 
Dr. Whitman. “Then, once that month 
has passed, we put him on Lotemax 
for a two-month taper. We’ve found 
that cutting the steroid dose short can 
lead to an infl ammatory response, fi -
brosis and possible removal of the inlay 
down the line. That full three months 
of steroids postop is very important. 
We also put him on an antibiotic drop 
for a week.” 

The patients are seen at a day, a 
week, a month and then every three 
months for the fi rst year, looking for 
signs of infl ammation or fi brosis. “In-
fl ammation will often cause a decrease 
in distance vision, an increase in near 
vision and a steepening of the cornea,” 
Dr. Whitman explains. “If we see ei-
ther infl ammation or fi brosis, we im-
mediately start a one-month course of 
tapering Durezol, and we may do a ta-
per of Lotemax after that. This got rid 
of it in a majority of cases in the study. 
We were allowed to do this regimen 
three times in the study before having 
to remove the inlay, which we’ll prob-
ably do in commercial practice, too. As 
part of the preop discussion, we tell pa-
tients that if removal is indicated, their 
vision will go back to close to where 
it was preop—we never say the term  
‘reversible.’ ”  

Drs. Jones and Corbett have 
received compensation/speaker’s 
fees from AMO. Drs. Whitman and 
Chayet are clinical investigators for 
ReVision Optics.
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Coming Together: Is a 
Bigger Practice Better?

I t’s often said that there is strength 
in numbers. Today, that sentiment 
helps explain one of the clearest 

trends in the fi eld of ophthalmology: 
practice consolidation. In a world of 
increasingly complex government 
regulation, expensive instrumentation 
that’s becoming the standard of care, 
giant corporate entities looking to buy 
up practices and patients expecting 
ease of access and acceptance of their 
insurance, the solo practitioner may 
be on the endangered species list.

Here, a practice management ex-
pert and three doctors in different 
types of practice situations share their 
experiences and insights regarding the 
reasons for this trend, the pros and 
cons of consolidation, and advice for 
anyone thinking of becoming part of 
a group practice or health-care orga-
nization.

Coming Together

“The world of medicine is chang-
ing,” notes Robert J. Noecker, MD, 
MBA, in private practice at Oph-
thalmic Consultants of Connecticut 
in Fairfi eld, Conn., and an assistant 
clinical professor at Yale University 
School of Medicine, whose practice 
has acquired a number of other small 
practices in the past few years. “Thirty 
years ago, most ophthalmologists were 

solo practitioners. If you wanted to 
practice medicine somewhere, you 
set up your offi ce and started doing it. 
These days, that’s rare. I don’t think 
any residents start out with their own 
practice anymore, and practice con-
solidation is occurring at a number of 
levels.

“There are multiple reasons for 
this trend,” he continues. “Part of it is 
purely demographic; the doctors who 
are part of the baby boomer genera-
tion are getting to retirement age. But 
another part of it is the logistics and 
economy of scale you need to create 
today because of all the administra-
tive requirements and greater over-
head. In a couple of practices we’ve 
acquired, ophthalmologists nearing 
retirement age hadn’t converted to 
EHR. They didn’t want to deal with 
PQRS and all of the new quality mea-
sures that require adding more staff to 
manage. Integrating ICD-10 was hard 
for everybody, but it was really hard 
for the smaller guys without a lot of 
infrastructure. 

“In the old days you could just prac-
tice as long as you wanted to, because 
nothing changed for decades,” he 
adds. “But now every year the ante 
is being upped, in terms of report-
ing metrics and compliance with 
programs to avoid having your reim-
bursements cut, et cetera. All of these 

Christopher Kent, Senior Editor

Consolidation has 

become a trend 

in ophthalmology.  

Should you be 

riding the wave?
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changes are largely handled admin-
istratively, and when you’re getting 
toward the end of your career, you 
may not want to take on all of that 
additional cost by yourself. So these 
doctors think about selling or joining a 
bigger group. At the same time, health 
systems are also starting to move in 
and acquire practices.”

“The biggest reason for consolida-
tion at this time is declining reim-
bursement coupled with the increas-
ing cost of practicing medicine,” says 
Kenneth J. Rosenthal, MD, FACS, 
surgeon director at Rosenthal Eye and 
Facial Plastic Surgery in New York, 
attending physician at New York Eye 
and Ear Infirmary of Mt. Sinai and 
associate professor of ophthalmology 
at the University of Utah School of 
Medicine. (Dr. Rosenthal has been 
in solo practice for many years, but 
is now considering joining with other 
practices in his area.) “A larger prac-
tice allows doctors to achieve effi cien-
cies of scale, makes it easier to comply 
with regulatory burdens and divides 
up some of the costs. The reality is, a 
large percentage of the costs involved 
in medical practice are per-practice 
fi xed costs, not per-doctor costs. 

“Part of that is the increasing cost of 
medical equipment, especially in the 
fi eld of ophthalmology,” he continues. 
“If I want to buy a new OCT as a solo 
doctor, I have to spend $80,000. If 
you’re part of an eight-man group, 
then your cost is $10,000, so you’re 
defi nitely not taking as much fi nancial 
risk. You can afford to purchase the 
sophisticated and increasingly neces-
sary equipment needed to maintain a 
state-of-the-art practice. Meanwhile, 
your reimbursement for each proce-
dure will be exactly the same.”

Dr. Rosenthal notes that a group 
practice has other advantages, in-
cluding combining different skill sets 
under one roof. “For example,” he 
says, “if one physician in a group does 
complex surgical case management, 
other members of the group will be 

able to keep those cases in the practice 
instead of referring them out. Consoli-
dation is also a defensive move in the 
face of acquisition of smaller practices 
by big hospitals and HMOs. In the 
event that a group is purchased, it’s 
in a much stronger position. A larger 
practice also brings with it a better 
retirement plan, a greater degree of 
security and better health insurance. 
For example, some practices are now 
dropping standard disability insurance 
in favor of self-insuring; if someone 
gets sick, they keep paying the indi-
vidual a preset amount of money. If a 
group is large enough to afford that, 
it saves them the cost of an insurance 
plan that may never yield any return 
on investment. With a group practice 
you also have a built-in retirement 
strategy because your patient load can 
be assumed by other members of the 
practice.”

Dr. Rosenthal notes that size also 
makes a difference when it comes to 
negotiating rates. “I’ve never had a 
managed care plan seriously sit down 
with me and negotiate a fee structure,” 
he says. “They just don’t care. That’s 
one of the impetuses that’s made me 
consider joining with other practices.”

Dr. Rosenthal acknowledges, how-
ever, that there are downsides to 
becoming part of a group. “You lose 
some independence in terms of decid-
ing practice style, the hours and days 
you work, when you take vacations 
and choice of technology,” he notes. 
“In a big group, if you want to buy that 
OCT but nobody else wants to, you 
can’t buy it, or you’ll have to pay for it 
yourself. In a solo practice, you can do 
whatever you want.”

Historical Perspective

“Consolidation of any kind, whether 
it’s a merger or an acquisition, and 
whether it involves joining a private 
equity company or a larger practice or 
aligning with a hospital, is ultimately 
driven by two principal emotions,” 

AMOILS

Uniform 
epithelium 
removal in 
only 5 - 7 seconds

ORDER ONLINE NOW
www.innovativexcimer.com

Corneal 

Xlinking, PRK, 

& Advanced 

Surface Ablation
Improved clinical
outcomes of CXL 

and PRK with the  

Amoils Epithelial

Scrubber

CALL 1.800.461.1200

innovativexcimer.comimer.com

or
de

r o
nli

ne
 no

w
!

CCALL 1.800000..446611.11220000

Minimize total procedure 
time

Avoid alcohol damage to 
surrounding tissue

No need for subsequent 
scraping

CO
M

E 
VIS

IT 
US
 

A
T

 

BO
O

TH 
#424

4

A
A
O 

| 
20

16

REMOVAL

032_rp1016_f1.indd   33032_rp1016_f1.indd   33 9/23/16   5:17 PM9/23/16   5:17 PM



34 | Review of Ophthalmology | October 2016

R
E

V
IE

W Cover
Story Consolidation

says John Pinto, president of J. Pinto 
& Associates, an ophthalmic practice 
management consulting fi rm. “It’s ei-
ther driven by fear: ‘If we don’t merge, 
something bad is going to happen’; 
or by a kind of greed: the belief that 
something better could happen for me 
if I go in with you.

“Waves of consolidation occur 
whenever our industry is under stress, 
as it is now,” he continues. “The last 
major wave of consolidation occurred 
in the mid-1990s when Hillary Clinton 
was pushing for health-care reform. 
Everyone was concerned that reform 
might sweep us away. After the 1990s, 
those concerns and the merger-con-
solidation activity waned dramatically. 
Everybody sort of dusted themselves 
off and said, ‘Well, that wasn’t such a 
great idea.’

“Today, we have the same sort 
of tensions arising as we did in the 
1990s,” he notes. “We’re seeing the 
same kind of opportunistic corporate 
activities taking place, both in terms of 
large practices acquiring smaller ones, 
and in terms of providers joining pri-
vate equity companies. The numbers 
are even greater today because we 
have a larger cohort of ophthalmolo-
gists in their last few years of practice 
who are looking for an exit strategy. If 
they’re not already in a group practice, 
where the succession is automatically 
to the younger doctors, they’re com-
ing up out of the trenches and looking 
for other practices or private equity 
companies that might be interested in 
buying them.”

Mr. Pinto likes to think of these pe-
riods as two epochs of consolidation. 
“Epoch I was in the 1990s,” he says. 
“Now we’re in epoch II, where it’s oc-
curring again. Of course the big dif-
ference between these two epochs is 
that in the 1990s the general economy 
turned around very nicely and con-
solidation dampened sharply as the 
economy improved. This time we may 
see an ongoing trend toward consoli-
dation. Also, health-care costs as a per-

centage of GDP are much higher than 
they were in the ‘90s, partly because 
the baby boomer wave is beginning to 
gobble up Medicare resources. And, 
the government also prefers larger 
practices that can be more effi ciently 
regulated from above.”

Choosing an Option

So, if you’re in a small practice and 
want to become part of something 
bigger, which option makes the most 
sense? “A lot depends on how many 
years you want to practice, post-
transaction, and how much control or 
lack of control you can tolerate,” says 
Mr. Pinto. “For example, in a typical 

transaction in which a practice is be-
ing bought up by a hospital, multispe-
cialty clinic, private equity company or 
large, private regional eye-care pro-
vider, I tell clients not to go through 
with the transaction unless: 1) they’re 
nearing retirement and the proceeds 
they receive will put them over their 
retirement fi nish line; and 2) they’re 
no longer emotionally connected to 
their practice, so that whatever the 
new owner does with it won’t throw 
them for a loop.

“For doctors who are midcareer, 
who want to take their toolbox and put 
it in a four-stall garage, the motivation 
is different,” he continues. “They want 
to know what kind of income they’re 

One key aspect of moving from having an independent practice to being part of a 
larger organization is the psychological impact of the change. Giving up autonomy can 
be tough, even when you gain other benefi ts in exchange.

“When we bring doctors into our group who’ve been in solo practice, it’s a big adjust-
ment,” notes Tommy Korn, MD, FACS, a member of the Sharp Rees-Stealy Medical Group 
in San Diego. “It’s like taking a tennis player who always plays singles and asking him to 
play doubles; it requires some adjustment and getting used to communicating with your 
teammate. Solo practitioners are accustomed to having their way. But you’ll fi nd that 
there are advantages to being part of a group that offset the loss of total control. When 
our daughter was born, she got used to having everything her way. Then when her baby 
brother arrived in the world, all of a sudden she had to share things and compromise. 
But over time she realized that by working with her brother as a team they had more 
power to convince Mom and Dad to order pizza or take them to the park. That’s the 
power of a group.”

“Often,” notes John Pinto, president of J. Pinto & Associates, an ophthalmic practice 
management consulting fi rm, “when doctors join large groups, whether it’s an august 
group like the Cleveland Clinic or Mayo Clinic or a large academic department, they’re 
not trying to optimize control or maximize their personal incomes, they’re just people 
who are very affable, who enjoy being part of a group. They like being able to kibitz with 
a colleague in a different specialty down the hall. Of course, most ophthalmologists don’t 
fi t that description; they’re not social animals so much as eagles and lone wolves, which 
is why they sometimes fi nd it challenging even to be part of a group of ophthalmolo-
gists.”

 Dr. Korn notes that some studies have suggested that physicians who do well in med-
ical groups are those who played team sports when they were in high school or college.1

“I didn’t play team sports,” he says. “I was a solo tennis player. So even though I’d never 
been a solo practitioner, when I went into my group I had to make some changes in the 
way I did things. But now that I’ve been here for 15 years, I’m very glad I did it. I’m now 
a part of a great team.”

—CK

From Solo Act to Team Player
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going to make over the longer term compared to their 
baseline before the transaction, and what kind of control 
and voice in governance they’re going to have. In that situ-
ation it’s just a matter of vetting each deal, one at a time.”

Here are some considerations that accompany the dif-
ferent options doctors may be considering:

• Joining an existing multidoctor practice. Dr. 
Noecker points out that the scope of the group you join 
can make a difference in how happy you are in the new 
situation. “If you become part of a multispecialty group, 
interests start to diverge very rapidly,” he says. “That can 
be true even within ophthalmology, because each subspe-
cialty has its own concerns. I think that’s why you tend to 
see, for example, retina-specifi c groups. Retina specialists 
have a lot of retina-related issues that have to be watched 
very closely, such as managing their medications inventory; 
that’s really important in terms of earning revenue and not 
losing money. An anterior segment surgeon might not be 
as tuned in to that. Glaucoma specialists have different 
concerns about what needs to be billed, patient through-
put, patient experience, what diagnostic tests are done, 
and so forth, than LASIK surgeons. The more subspecial-
ties that are subsumed within a group, the more likely it 
is that you’ll encounter inertia and fi nd it harder to move 
the needle. 

“At the same time, of course, a larger organization has 
more purchasing power; you can get better deals when it 
comes to equipment and more favorable rates with pay-
ers,” he notes. “You can also afford to have a full-time ad-
ministrator and billing specialist, because you can spread 
out the cost of that administrator over a number of doctors. 
So deciding what type of organization to join is always a 
balancing act.”

• Consolidating with other small practices. Mr. 
Pinto notes that one potential pitfall when combining two 
or more practices is failing to consider the issue of leader-
ship. “There’s a tendency to have two practices that are 
not particularly well-led decide to come together for some 
kind of strength-in-numbers benefi t,” he says. “They don’t 
gain any strength from coming together because they still 
don’t have the leadership or business skills to run a prac-
tice, and now the practice is larger, with even greater need 
for coherent leadership. I often advise a couple of doctors 
thinking about a merger to consider whether they really 
will be more successful together than separate. Sometimes 
it’s just not the case.”

Mr. Pinto also points out that the size of a practice 
impacts the individual profi tability of the practice. “The 
most effi cient practices—in terms of net profi t delivered 
to the doctor/owner per hour of time worked—are three-
to-seven-doctor practices,” he notes. “Optimal profits 
seldom occur in the largest practices, or in the small one-
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or-two-doctor practices. There’s a kind 
of ‘sweet spot’ there, with the possible 
exception of situations in which there 
are diffi culties with access to contracts 
or diffi culties responding to regulatory 
reform.

“Small practices don’t do as well fi -
nancially, because a few doctors have 
to carry large, fixed costs, whether 
that’s computer systems or sophisti-
cated administrative oversight or regu-
latory response,” he continues. “On 
the other hand, once a practice has 
eight to 12 doctors, there are some 
pretty well-recognized issues that oc-
cur. The enterprise becomes more 
complex; there are more people in 
the boardroom, more locations, slow-
er decisions, and more conflict and 
controversy, generally speaking. An 
eight-doctor practice is four times 
more complex to run than a four-doc-
tor practice, so a larger group puts a 
real burden on doctor leadership and 
lay administrative leadership, both of 
which are increasingly diffi cult to fi nd 
in today’s world. I get many calls from 
practices that have doubled in size say-
ing that things were going great when 
they had three, four or fi ve doctors. 
The boardroom was intimate, they 
made decisions fl uidly and everybody 
had their eye on the ball. Then they 
doubled or tripled in size, and now 
nobody knows what’s going on. They 
don’t have enough business leadership 
to be able to run an organization at this 
scale, and they’re kind of folding in on 
themselves.”

Mr. Pinto notes that this real-
ity isn’t combining well with current 
trends. “If someone wanted to make 
ambulatory health care as efficient 
and effective as possible, they’d be 
putting together regulations that en-
couraged practices to have three to 
fi ve doctors, because those are eco-
nomically the most effi cient, in my 
experience,” he says. “What’s hap-
pening, however, is that payment re-
form and all the regulations and all 
the demands for IT are pushing prac-

tices into much larger groups with all 
the aforementioned problems, and 
into hostile settings where the cost 
of delivering care is higher. And of 
course, the individual provider has 
less control in this setting.”

• Assembling a new group. Dr. 
Rosenthal notes one advantage of 
starting a group from scratch: the abil-
ity to set it up following any model you 
choose. “A group practice may be in a 
good position to own its own surgical 
center or other type of health-care 
facility,” he says. “You can engage both 
ophthalmologists and optometrists, 
so that optometry referrals of surgical 
cases fl ow to the ophthalmologists in 
the group. 

“Some groups offer potential mem-
bers different options,” he continues. 
“For example, they can become an 
affi liate practice, in which the larger 
group manages their practice, taking 
care of billing, appointment schedul-
ing, even providing technicians. The 

doctor shows up for work; the organi-
zation bills the patients for him—in his 
name, not the group’s—and provides 
support services. The group takes a 
percentage of the practice’s income 
for providing the services; the doc-
tor, meanwhile, pays his own rent and 
does his own marketing. The doctor 
can leave the core group any time he 
wants to. 

“In the end, when the doctor is 
ready to retire, his practice would be-
come part of the larger group, by de-
fault,” he adds. “This arrangement 
could work for someone who still likes 
practicing by himself but is tired of 
hiring people and managing the pa-
perwork.”

• The private equity model. “Pri-
vate equity fi rms are looking to cobble 
together practices to wring out some 
effi ciencies of scale, run them well for 
a while and improve their prospects, 
and then fl ip them back into the pub-
lic markets,” explains Mr. Pinto. “The 
private equity model is relatively new. 
It’s been going on for a few years now, 
quietly, under cover of night. Never-
theless, there are easily 20 or 30 of 
these companies that are in that space 
or about to be in that space. I get a 
call every two or three weeks from 
one of the new, emerging companies 
trying to fi nd out what’s happening in 
eye care, so it’s a pretty hot area right 
now. However, I believe it will become 
increasingly diffi cult for private equity 
companies to get much of a foothold 
in the current environment. Ophthal-
mology is a lot more diffi cult to cen-
tralize because ophthalmologists are 
rare, and it’s diffi cult and expensive to 
create new ones.”

Mr. Pinto points out that very little 
of the consolidation activity in oph-
thalmology consists of hostile take-
overs. “That was true in the 1990s as 
well,” he says. “Ophthalmologists are 
seen as a very small part of the premi-
um dollar; maybe three percent of the 
total. It’s just not enough for hostiles to 
be all that interested.”

“When doctors fi rst 
join a large group, 
they tend to notice 

the things that seem 
negative, such as 
no longer having 
total control over 
the practice, and 

probably less income. 
But if you’ve chosen 

your group wisely, the 
benefi ts soon become 

apparent.”
—Tommy Korn, MD
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Joining a Large Organization

Some ophthalmologists have chosen to become part 
of much larger health-care entities, although others fi nd 
this option worrisome. “In those situations, you basically 
become an employee,” notes Dr. Rosenthal. “Very few 
doctors in those circumstances maintain any sense of ei-
ther ownership or control, including hiring and fi ring. If 
you join a hospital, for example, there’s no guarantee that 
they won’t come to you fi ve years down the line and say, 
‘You’re too old, you’re too ineffi cient, your outcomes are 
too poor,’ or ‘We just don’t want you.’ I’ve actually seen 
that happen, more than once. In a group of doctors you 
can maintain partial ownership. There, you’re more likely 
to get a guarantee that you can stay as long as you want.”

Nevertheless, many ophthalmologists who have joined 
large organizations are quite happy with their choice. 
Tommy Korn, MD, FACS, chose to join Sharp Rees-
Stealy Medical Group in San Diego after finishing his 
fellowship rather than enter private practice. “At the time, 
others thought it was not a good move,” he says. “But 
looking back 15 years later, it was the best decision I ever 
made. I’m a fi rm believer in the team concept. You ac-
complish more as a team. When doctors fi rst join a large 
group, they tend to notice the things that seem negative, 
such as no longer having total control over the practice, 
and probably less income. But if you’ve chosen your group 
wisely, the benefits soon become apparent.” Dr. Korn 
notes several of those benefi ts:

• Getting regular feedback from peers and co-
workers. “Getting feedback bothers some doctors at fi rst, 
but in my experience, that feedback helps doctors to inno-
vate and adapt the practice to challenging environments,” 
he says. “Without it, you’re more likely to stagnate and fall 
behind. Getting good feedback makes a big difference.”

• Being better prepared to deal with regulatory 
challenges. “We have great providers and great support 
staff, so we’ve been able to face whatever regulatory chal-
lenges come up,” he says. “When changes like health-care 
reform happen, we’ve often already implemented many 
of the ‘best practices’ they require. And, we have lots of 
support. If I have a billing problem, we have an entire de-
partment to take care of that. If there’s a problem getting 
authorization for a medication, I don’t have to worry about 
it. We have a department that handles that.”

• Less likelihood of burnout. “I have people to help 
me out when I have a problem,” he says. “Burnout is a big 
problem among physicians, and doctors in solo practice 
may not have someone to talk to. They may not have the 
sense that other people are facing the same problems. 
In a group practice you always have camaraderie and a 
dialogue among the doctors. You know you have support.”
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• Many minds working on the 
big problems. “In a large organization 
you have a collective, ‘hive mind’ that’s 
able to address multiple problems and 
bring the best ideas or solutions to the 
top, because they been vetted by many 
people coming from many directions,” 
says Dr. Korn.

• Having more time for yourself, 
your patients and your family. Dr. 
Korn says this is the single most im-
portant benefi t that comes with being 
in a large group. “It’s not uncommon 
to make more money as a solo practi-
tioner, and some doctors focus entirely 
on that when considering joining a 
group,” he says. “But I don’t believe 
you should make life choices based 
on numbers alone. You should look at 
the entire situation. Being in a group 
practice allows me to spend more time 
with patients. It allows me to have 
more time to do productive things like 
research projects. I can take vacations 
without worrying about someone cov-
ering for me, or worrying about the 

practice losing income while I’m away. 
Most important, it allows me to have 
more time with my family. You can 
have all the money in the world, but 
if you have no time, you won’t end 
up happy. To me, it’s a no-brainer. I’d 
rather be with a good team than by 
myself.”

Dr. Korn acknowledges that if you’re 
planning to join a group, it’s important 
that the group recognizes the value of 
every member. “When you’re part of 
a group that’s in sync and not afraid 
to have disagreements, things can re-
ally take off,” he says. “People assume 
that joining a group means you have to 
conform to some set of ideas. In our 
group, different opinions are always 
welcome. Even with more than 500 
doctors in our medical group, I always 
feel that my voice is heard. 

“Of course, being part of a group 
means that sometimes the majority 
won’t agree with you, and you have 
to be brave enough to accept being 
voted down,” he admits. “But in a good 

group, your voice will be heard, and 
you may be able to sway the group 
to agree with you if your argument 
is sound. Mainly, you want to know 
that your opinion has been heard and 
treated with respect.”

Will Solo Practices Disappear?

Given the mounting pressures faced 
by solo practitioners, many believe this 
way of practicing may become a thing 
of the past.

“I think the solo practitioner will 
go the way of the dinosaurs,” says Dr. 
Noecker. “Consolidation is a societal 
trend—you see it everywhere. Fur-
thermore, the government wants it to 
happen because it’s ineffi cient for the 
government to contract with so many 
individual doctors. They’d rather just 
negotiate with one group in a region, 
give them the money and let them 
disperse it downstream.

“In general, it’s much harder to be 
a solo ophthalmologist,” he continues. 

Robert J. Noecker, MD, MBA, in private practice at Ophthalmic 
Consultants of Connecticut in Fairfi eld, Conn., says there are 
multiple benefi ts for a practice that buys out a retiring doctor’s 
practice. “Towards the end of their careers, many surgeons slow 
down a bit,” he says. “Often, everyone in a family has been seeing 
the doctor for years. That’s a lot of time to accumulate pathology, 
and with the doctor slowing down, some of that backlogs. So 
when we acquire a practice, we usually get a bump in the number 
of surgical patients needing treatment. Sometimes we also gain 
access to a pool of patients in an area in which we didn’t work 
before.”

Dr. Noecker says his group has acquired three or four practices 
in recent years. “In some respects, it’s a safe way to grow your 
practice, because you’re taking on an established patient base,” 
he says. “The key is making a smooth transition and making sure 
the patients are comfortable. When doctors retire, patients can 
feel abandoned, especially if they’ve seen the doctor for 30 years. 
So I think the best model is the one where the retiring doctor 
continues to work for a few more years, perhaps cutting back on 
surgery. That also gives him a nice transition out of practice. He 
becomes an employee, which eliminates the headaches of the 

administrative issues. Also, from our perspective, older practices 
usually have a better Medicare and commercial payer mix, and in 
our experience, that’s a good thing.”

Another powerful motivation to consolidate practices has to 
do with negotiating power. “The lesson is, become bigger or 
die,” says Dr. Noecker. “The bigger you are, the harder it is to be 
cut out. We’ve seen this in our market and a number of others. 
A few years ago United Health Care cut out a lot of the smaller 
players; they wanted to reduce the number of doctors they were 
contracted with. But the bigger you are, and the more patients you 
have, the harder it is for them to cut you out of the loop. If you’re 
big and they cut you out, they’re adversely affecting a much larger 
number of patients. You want to be a big enough player to have a 
lot of negotiating power.”

Dr. Noecker also notes that a larger practice that covers more 
geographic area is a plus for potential new patients. “The more 
geography you cover, the easier it is for patients to choose you 
when they’re looking over a list of doctors,” he says. “People like 
it when you’re in the next town over, as opposed to being 30 miles 
away. That’s a big deal.”

—CK

Benefi ts for the Practice Buyer
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“Startup costs are a problem because ophthalmologists use 
a lot of special equipment. Being on call is another issue. 
If you’re part of a group, you can spread out the on-call 
requirements among a number of doctors. A solo doctor 
may be game to deal with that at the outset, but over time 
it wears thin. Meanwhile, the billing side of practice today 
is so complex, and the pitfalls are so large, that you need 
to have extra staff just dedicated to dealing with all the 
HIPAA paperwork. Many of these rules and requirements 
didn’t exist fi ve years ago, and every year more of them 
come out. In some ways, taking care of the patient is the 
easiest thing we do. 

“So I think solo practices are going away,” he concludes. 
“I don’t see any new ones are being created, and it’s just 
a matter of time before the existing ones retire or con-
solidate. In my market, I know of one oculoplastics person 
who recently started a solo practice after leaving a larger 
group, but that’s it. I haven’t seen any other new ones.”

Dr. Rosenthal believes the future of solo practice will 
depend on the environment. “For example, there are still 
a lot of doctors in New York City that don’t accept insur-
ance,” he points out. “If your clientele is able to pay you 
cash for an offi ce visit, you can keep on doing your thing. 
But younger doctors are just not doing that. And in rural 
areas with few doctors and few patients there will still be 
small practices. But even there, the small practices may 
become a branch or satellite offi ce of a larger corporate 
entity. Even if solo and small practices continue to exist, I 
don’t think they’ll make as much money or have as much 
security as the larger practices, so I think it will become 
increasingly rare for people to go out on their own. 

“When I started in practice I really never thought about 
anything except starting my own practice,” he adds. “It was 
what doctors did. Back then, the largest practice in this 
area had three doctors in it.”

Mr. Pinto believes the solo practice still has a future, 
despite all the pressure to consolidate. “It’s true that it will 
be increasingly challenging to be a soloist, just because the 
regulatory obligations are rising and it’s harder for a solo-
ist to play strength-to-strength with all of that,” he says. 
“But in secondary and tertiary markets, small markets in 
which there are more people than doctors, I think the solo 
practice will be preserved as an enterprise model. In fact, 
I think markets all over the country will continue to see 
private, independent, small group practices do just fi ne. 
Today there are roughly 7,000 ophthalmology practices, 
and the vast majority of them consist of one, two or three 
doctors. A generation from now we might see that number 
shrink to 5,000 discrete, individual entities, and the aver-
age entity may be somewhat larger—perhaps fi ve, six or 
seven doctors. But health-care reform in the past failed to 
sweep our worlds away, so I doubt that the current trends 
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Consolidation

are going to change the profession as much as many fear. 
I think there will still be a place at the table for the pri-
vate, independent, smaller practice, even 25 years from 
now.”

Making Your Way Forward

So, if you’re still in a solo or very small practice, should 
you be thinking about growing? And if so, which way 
forward makes the most sense? 

Dr. Rosenthal clearly has some mixed feelings about 
moving from solo to group practice—feelings that are 
probably shared by many ophthalmologists. “I like being 
my own boss,” he says. “I really would prefer not to do 
any consolidating. But en balance, a properly structured 
group practice can still hold the promise of retaining 
much independence and has many advantages.”

“This is a tough decision that involves careful consid-
eration,” says Dr. Korn. “Of course, you have to talk to 
family, friends and advisers, but in the end, I think an 
ophthalmologist has to trust intuition. When I made my 
decision to join a large medical group, I asked myself 
what would make me happy. What was my purpose in 
life? To generate maximum income? Help other people? 
Feel good about myself? In the end, I went with my gut. 
I wanted to be in a position to focus on being the best 
physician I could be, without the fi nancial pressures of 
running a medical practice. Looking back now, joining 
a large multispecialty medical group was one of the best 
decisions I ever made.”

And what of ophthalmology as a whole? “Where this 
trend toward consolidation will lead remains to be seen,” 
notes Mr. Pinto. “Back in the 1990s, ophthalmologists 
thought that within 25 years we’d all be working for one 
of three American eye-care companies. That obviously 
didn’t come to pass; we still have more than 7,000 private 
practices and thousands of different health-care systems. 
Likewise, I don’t think the current wave of consolidation 
is going to follow a linear course to the endpoint of one 
megalithic health care delivery system in this country. 
But consolidation is an appropriate trend for many doc-
tors and practices to be following right now. It isn’t a 
good or bad thing; it just rises and falls with the mood of 
the industry. Whether it makes sense for a given doctor 
or practice depends on the individuals and situation in 
question.”

As to the demise of solo practice, Mr. Pinto says he 
doesn’t see that happening any time soon. “The fi eld of 
ophthalmology is like a battleship,” he observes. “It turns 
slowly. I don’t think we’re going to see ‘lights out’ for a 
long, long time.” 

1. Chole RA, Ogden MA. Predictors of future success in otolaryngology residency applicants. Arch 
Otolaryngol Head Neck Surg 2012;138:8:707-12.
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The Latest Medicare 
Payment Initiatives

Earlier this year, 

CMS took its fi rst 

step to implement 

legislation 

modernizing how 

Medicare pays 

physicians for 

quality.

In April of this year, the U.S. De-
partment of Health and Human 
Services issued a proposal to tie 

Medicare payments to the cost and 
quality of patient care for hundreds 
of thousands of doctors and other 
clinicians. This is the fi rst step in im-
plementing the Medicare Access and 
CHIP Reauthorization Act of 2015 
(MACRA), which makes three im-
portant changes to the way Medicare 
pays physicians who provide care to 
Medicare benefi ciaries. These chang-
es create a Quality Payment Program 
that will: end the Sustainable Growth 
Rate formula for determining Medi-
care payments for physicians’ ser-
vices; create a new framework for 

rewarding health-care providers for 
giving better care rather than just 
more care; and combine the existing 
quality reporting programs into one 
new system.1

The goal of the MACRA QPP is to 
pay for value and better care via two 
pathways: the Merit-based Incen-
tive Payment System and Alterna-
tive Payment Models. The MIPS 
program combines parts of the Phy-
sician Quality Reporting System, 
the Value Modifi er, and the Elec-
tronic Health Record incentive pro-
grams into one program. MIPS and 
APMs will go into effect over the 
next few years, impacting physician 
payments in 2019.

MIPS

According to a U.S. Department 
of Health and Human Services press 
release, most Medicare physicians 
will initially participate in the QPP 
through MIPS.2 Consistent with the 
goals of the new law, the proposed 
rule would improve the relevancy and 
depth of Medicare’s quality-based 
payments and increase physician fl ex-
ibility by allowing doctors to choose 
measures and activities appropri-
ate to the type of care they provide. 
MIPS allows Medicare physicians to 
be paid for providing high-value care 

Michelle Stephenson, Contributing Editor
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through success in four performance 
categories: Quality; Advancing Care 
Information; Clinical Practice Im-
provement Activities; and Cost.

• Quality will make up 50 per-
cent of a physician’s total score in 
year one. Ophthalmologists would 
choose to report six measures from 
among a range of options that accom-
modate differences among specialties 
and practices.

• Advancing Care Information 
will contribute 25 percent of a 
physician’s total score in the fi rst 
year. Ophthalmologists would choose 
to report customizable measures that 
reflect how they use technology in 
their day-to-day practice, with a par-
ticular emphasis on interoperability 
and information exchange. Unlike the 
existing reporting program, this cat-
egory wouldn’t require all-or-nothing 
EHR measurement or redundant 
quality reporting.

• Clinical Practice Improve-
ment Activities would be 15 per-
cent of the total score in year one. 
This category would reward clinical 
practice improvements, such as ac-
tivities focused on care coordination, 
benefi ciary engagement and patient 
safety. Ophthalmologists would be 
able to select activities that match 
their practices’ goals from a list of 
more than 90 options.

• Cost would account for 10 per-
cent of a physician’s total score in 
year one. This score would be based 
on Medicare claims, which means no 
reporting requirements for health-
care providers. This category would 
use 40 episode-specifi c measures to 
account for differences among spe-
cialties.

The purpose of the proposal is to 
streamline and reduce reporting bur-
den across all four categories, while 
adding fl exibility for practices. CMS 
would begin measuring performance 
for physicians and other health-care 
providers through MIPS in 2017, 
with payments based on those mea-

sures beginning in 2019.
“The fi rst phase of implementation 

is in 2017, which is when CMS is go-
ing to begin to accumulate data on 
performance so that they can give us 
a report card,” says Michael Repka, 
MD, the American Academy of Oph-
thalmology’s Medical Director for 
Government Affairs. “On the basis of 
that report card, they will adjust our 
fees up or down in 2019. The reality 
is that it is extraordinarily complex 
to do all of the grading steps in the 
MIPS program, and that’s the pro-
gram that most ophthalmologists will 
end up in. MACRA will ultimately 
replace pay-for-performance, but it 
includes things that are really remi-
niscent of pay-for-performance. If 
you provide quality care, you’re going 
to get a boost in payment. There were 
two main reasons for ophthalmology 
to support MACRA. One was getting 
rid of the Sustainable Growth Rate 
formula, and the second was to delay 
elimination of surgical global periods 
and study the postoperative period 
to determine how to pay correctly 
for postoperative visits. The assertion 
from people in nonsurgical fi elds has 
been that postoperative care is not as 
intense nor are there as many visits as 
the current payments refl ect.”

He notes that physician scoring will 
begin in a few months. “That’s what 
people are not really up to speed on,” 
he says. “Ophthalmologists like to be 
good students, so I think there is go-
ing to be frustration with the scoring. 
Fees can be adjusted ±4 percent in 
the fi rst year, and that escalates to ±9 
percent in the fi fth year. It’s designed 
so that you will have some losers and 
some winners. There will be some 
very big winners, and I’m concerned 
about that.”

According to Donna McCune, 
CCS-P, COE, CPMA, vice-president 
of the Corcoran Consulting Group, 
MACRA was initially good for physi-
cians because it eliminated the Sus-
tainable Growth Rate formula calcu-

lation. “This was always fl awed and 
created year-after-year anxiety and 
angst over what physicians were go-
ing to be paid,” she says. “The law 
itself contains fee-schedule updates, 
so we know that that is part of the 
MACRA regulation. The biggest is-
sue is the initiation of MIPS, which 
is supposed to be implemented as of 
January 1, 2017. The various com-
ponents of MIPS and the success or 
failure of a particular physician or 
practice will affect their reimburse-
ment rates two years from then, in 
2019. All of these programs that are 
part of MIPS and all of the quality 
programs that we have been partici-
pating in for the past several years 
always have a two-year look-back. 
Anything you do in a particular year 
affects your reimbursement two years 
later. That has been an issue for some 
physicians because they don’t realize 
that what they do this year is going to 
affect their reimbursement in 2018, 
or what they did last year will affect 
their reimbursement in 2017.”

She notes that there is concern 
about the time frame. There will not 
be a final ruling on this latest pro-
posal until mid-November, and the 
implementation date is January 1. “It 
will be very diffi cult for practices to 
be able to pull off a January 1 imple-
mentation date with probably only six 
weeks of notice,” she notes. “Imple-
mentation will most likely involve up-
dating and reprogramming EHRs. I 
personally have concerns about EHR 
companies being able to update their 
software programs fast enough to ac-
commodate a January 1 implementa-
tion date.”

Additionally, when MACRA elimi-
nated the Sustainable Growth Rate 
formula approach, it provided for an 
annual update of 0.5 percent through 
2019. “Physicians are realizing that 
the reimbursement rates are going to 
pretty much be fl at from the Medi-
care perspective for the next several 
years, and then go to a 0-percent 
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update in 2020 through 
2025,” Ms. McCune 
avers. “The only way 
for physicians to in-
crease their Medicare 
reimbursement is by 
being successful with 
this new MIPS pro-
gram and potentially 
qualifying for some bo-
nus money. This could 
be a problem because 
the costs of running a 
practice continue to in-
crease year after year. 
Another concern is 
that commercial payers 
tend to follow Medi-
care’s lead, with regard 
to increasing reim-
bursement rates.”

In the past, physi-
cians were paid based 
on what they did. They 
saw a patient, submit-
ted a claim, and were 
paid. “The purpose of 
these programs is to 
eliminate the tradition-
al fee-for-service and have a compo-
nent of a visit or a service provided be 
fee-for-service, and then link the rest 
of the payment to quality. So, the ex-
isting model that we have had forever 
is gone,” Ms. McCune adds.

APMs

Increasing numbers of Medicare 
clinicians are participating in alterna-
tive payment models, and MACRA 
has created additional rewards for 
physicians who choose this path. Ac-
cording to the U.S. Department of 
Health and Human Services,2 Medi-
care clinicians who participate to a 
suffi cient extent in Advanced Alter-
native Payment Models would be ex-
empt from MIPS reporting require-
ments and would qualify for fi nancial 
bonuses. These models include the 
new Comprehensive Primary Care 

Plus model, the Next Generation 
ACO model and other Alternative 
Payment Models under which clini-
cians accept both risk and reward for 
providing coordinated, high-quality 
care.

However, many physicians who 
participate to some extent in Alterna-
tive Payment Models may not meet 
the law’s requirements for suffi cient 
participation in the most advanced 
models. The proposed rule is de-
signed to give these health-care pro-
viders some benefi ts within MIPS, as 
well as to make it easy for physicians 
to switch between the components 
of the QPP based on what works best 
for them and their patients. 

The U.S. Department of Health 
and Human Services expects the 
number of clinicians who qualify to 
participate in Advanced Alternative 
Payment Models to grow as the pro-

gram matures.

Global Services Data Collection

Another concern is that Section 
523 of MACRA requires CMS to de-
velop and implement a process to 
gather and analyze the necessary data 
on preoperative and postoperative 
visits and other services furnished 
during global surgical periods other 
than the surgical procedure itself. 
CMS recently released a draft pro-
posal to collect data on global surgery 
codes, which represent about half of 
all physician-provided services un-
der Medicare. The concern is that, 
if adopted, the proposal could direct 
more provider resources toward re-
porting compliance and away from 
patient care. CMS is proposing to 
collect data for all 10- and 90-day glob-
al services from every physician who 

The Quality Payment Program from the Department of Health and Human Services has two paths physicians 

can follow: The Merit-based Incentive Payment System, in which reimbursement will be based on the four 

areas in the gold arrows; and the more intensive Advanced Alternative Payment Models, in which physicians 

belong to entities such as Accountable Care Organizations. The diagram shows the timeline for changes to 

the fee schedule based on the path taken by the physician. Source: HHS.
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provides these services, rather than 
from a sample of physicians, as Con-
gress intended under MACRA. Spe-
cifi cally, physicians would be required 
to report information on every 10-min-
ute increment of care provided before 
and after each procedure in the hospi-
tal, offi ce, or via e-mail or phone, and 
whether the services were provided by 
them or their staff.

“If the proposal goes through as 
planned, it means that, for every post-
operative visit, the physician will be 
scoring the level of complexity of the 
visit plus the level of complexity for 
the tech involvement, plus the number 
of minutes in 10-minute increments. 
I don’t know if doctors will spend the 
time to do it correctly or if they will 
forget to do it,” Dr. Repka says.

The AAO is opposed to this initia-
tive because it’s too broad and incon-
sistent with what Congress intended 
when it forced CMS to restore global 
payments for surgical services last 
year and study the issue.

According to AAO Health Policy 
Committee Associate Secretary David 
B. Glasser, MD, this data collection 
requirement will affect daily patient 
care. “Surgeons would be required to 
keep track of their postop care time 
in 10-minute increments and report 
multiples of each postoperative visit 
code based on time. Literally, this 
would take a stopwatch. There are ap-
proximately 4,200 codes with 10- and 
90-day global payments. This would 
have to be done for every one of these 
codes, regardless of whether they are 
frequent or major-dollar codes. The 
complexity of learning to use the new 
codes and the data collection burden 
would guarantee an underestimation 
of the number of postoperative visits 
and the time spent delivering postop-
erative care.”  

1. www.cms.gov
2. http://www.hhs.gov/about/news/2016/04/27/administration-
takes-first-step-implement-legislation-modernizing-how-
medicare-pays-physicians.html
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Patients with chronic inflammatory diseases, particularly those with 
highly active disease and/or chronic exposure to immunosuppressant 
therapies, may be at higher risk of lymphoma than the general 
population, even in the absence of TNF blockers.

IMPORTANT SAFETY INFORMATION FOR HUMIRA® (adalimumab)1

HUMIRA is administered by subcutaneous injection

New Indication. New Dosing Regimen.

INITIAL DOSE

40 mg
FOLLOWED BY

80 mg given every other week starting 
1 week after the initial dose

The fi rst injection should be given under the supervision of a healthcare professional. A patient may self-inject 
HUMIRA after appropriate training and monitoring by a healthcare professional.

Indication¹
Uveitis: HUMIRA is indicated for the treatment of non-infectious intermediate, posterior, and panuveitis in adult patients.
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NOW APPROVED

HUMIRA for NI intermediate, posterior, and panuveitis* 
A steroid-sparing option proven to prolong time to a combination of 
disease fl are† and decrease of visual acuity.1

Postmarketing cases of acute and chronic leukemia were reported 
with TNF blocker use. Approximately half of the postmarketing 
cases of malignancies in children, adolescents, and young adults 
receiving TNF blockers were lymphomas; other cases included rare 
malignancies associated with immunosuppression and malignancies 
not usually observed in children and adolescents.

HYPERSENSITIVITY
Anaphylaxis and angioneurotic edema have been reported following 
HUMIRA administration. If a serious allergic reaction occurs, stop 
HUMIRA and institute appropriate therapy.

HEPATITIS B VIRUS REACTIVATION
Use of TNF blockers, including HUMIRA, may increase the risk of 
reactivation of hepatitis B virus (HBV) in patients who are chronic 
carriers. Some cases have been fatal.

Evaluate patients at risk for HBV infection for prior evidence of HBV 
infection before initiating TNF blocker therapy.

Exercise caution in patients who are carriers of HBV and monitor them 
during and after HUMIRA treatment.

Discontinue HUMIRA and begin antiviral therapy in patients who 
develop HBV reactivation. Exercise caution when resuming HUMIRA 
after HBV treatment.

NEUROLOGIC REACTIONS
TNF blockers, including HUMIRA, have been associated with rare 
cases of new onset or exacerbation of central nervous system and 
peripheral demyelinating diseases, including multiple sclerosis, optic 
neuritis, and Guillain-Barré syndrome.

Exercise caution when considering HUMIRA for patients with these 
disorders; discontinuation of HUMIRA should be considered if any of 
these disorders develop.

There is a known association between intermediate uveitis and central 
demyelinating disorders.

HEMATOLOGIC REACTIONS
Rare reports of pancytopenia, including aplastic anemia, have been 
reported with TNF blockers. Medically significant cytopenia has been 
infrequently reported with HUMIRA. 

Consider stopping HUMIRA if significant hematologic abnormalities 
occur.

CONGESTIVE HEART FAILURE
Worsening or new onset congestive heart failure (CHF) may occur; 
exercise caution and monitor carefully.

AUTOIMMUNITY
Treatment with HUMIRA may result in the formation of autoantibodies 
and, rarely, in development of a lupus-like syndrome. Discontinue 
treatment if symptoms of a lupus-like syndrome develop.

IMMUNIZATIONS
Patients on HUMIRA should not receive live vaccines.

Pediatric patients, if possible, should be brought up to date with all 
immunizations before initiating HUMIRA therapy.

The safety of administering live or live-attenuated vaccines in infants 
exposed to HUMIRA in utero is unknown. Risks and benefits should 
be considered prior to vaccinating (live or live-attenuated) exposed 
infants.

ADVERSE REACTIONS
The most common adverse reactions in HUMIRA clinical trials (>10%) 
were: infections (e.g., upper respiratory, sinusitis), injection site 
reactions, headache, and rash.

Please see Brief Summary of full Prescribing Information on the following page.

Reference: 1. HUMIRA Injection [package insert]. North Chicago, IL: AbbVie Inc. 

† Disease flare is defined by an increase in 1 or more inflammatory markers: AC cells, vitreous haze, and/or development of

new chorioretinal, and/or retinal vascular lesions.

©2016 AbbVie Inc. North Chicago, IL 60064 64C-1859319 June 2016 Printed in U.S.A.
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HUMIRA® (adalimumab) PROFESSIONAL BRIEF SUMMARY 

CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

WARNING: SERIOUS INFECTIONS AND MALIGNANCY

SERIOUS INFECTIONS

Patients treated with HUMIRA are at increased risk for developing 
serious infections that may lead to hospitalization or death [see 
Warnings and Precautions]. Most patients who developed these 
infections were taking concomitant immunosuppressants such as 
methotrexate or corticosteroids.

Discontinue HUMIRA if a patient develops a serious infection or 
sepsis.

Reported infections include:

• Active tuberculosis (TB), including reactivation of latent TB. 
Patients with TB have frequently presented with disseminated 
or extrapulmonary disease. Test patients for latent TB before 
HUMIRA use and during therapy. Initiate treatment for latent TB 
prior to HUMIRA use.

• Invasive fungal infections, including histoplasmosis, 
coccidioidomycosis, candidiasis, aspergillosis, blastomycosis, and 
pneumocystosis. Patients with histoplasmosis or other invasive 
fungal infections may present with disseminated, rather than 
localized, disease. Antigen and antibody testing for histoplasmosis 
may be negative in some patients with active infection. Consider 
empiric anti-fungal therapy in patients at risk for invasive fungal 
infections who develop severe systemic illness.

• Bacterial, viral and other infections due to opportunistic 
pathogens, including Legionella and Listeria.

Carefully consider the risks and benefits of treatment with HUMIRA 
prior to initiating therapy in patients with chronic or recurrent 
infection.

Monitor patients closely for the development of signs and 
symptoms of infection during and after treatment with HUMIRA, 
including the possible development of TB in patients who tested 
negative for latent TB infection prior to initiating therapy [see 
Warnings and Precautions and Adverse Reactions].
MALIGNANCY

Lymphoma and other malignancies, some fatal, have been 
reported in children and adolescent patients treated with TNF 
blockers including HUMIRA [see Warnings and Precautions]. 
Post-marketing cases of hepatosplenic T-cell lymphoma (HSTCL), 
a rare type of T-cell lymphoma, have been reported in patients 
treated with TNF blockers including HUMIRA. These cases have 
had a very aggressive disease course and have been fatal. The 
majority of reported TNF blocker cases have occurred in patients 
with Crohn’s disease or ulcerative colitis and the majority were 
in adolescent and young adult males. Almost all these patients 
had received treatment with azathioprine or 6-mercaptopurine 
(6–MP) concomitantly with a TNF blocker at or prior to diagnosis. 
It is uncertain whether the occurrence of HSTCL is related to use 
of a TNF blocker or a TNF blocker in combination with these other 
immunosuppressants [see Warnings and Precautions].

INDICATIONS AND USAGE

Rheumatoid Arthritis

HUMIRA is indicated for reducing signs and symptoms, inducing major 
clinical response, inhibiting the progression of structural damage, and 
improving physical function in adult patients with moderately to severely 
active rheumatoid arthritis. HUMIRA can be used alone or in combination 
with methotrexate or other non-biologic disease-modifying anti-rheumatic 
drugs (DMARDs). 
Juvenile Idiopathic Arthritis

HUMIRA is indicated for reducing signs and symptoms of moderately 
to severely active polyarticular juvenile idiopathic arthritis in patients 2 
years of age and older. HUMIRA can be used alone or in combination with 
methotrexate. 
Psoriatic Arthritis

HUMIRA is indicated for reducing signs and symptoms, inhibiting the 
progression of structural damage, and improving physical function in adult 
patients with active psoriatic arthritis. HUMIRA can be used alone or in 
combination with non-biologic DMARDs. 
Ankylosing Spondylitis

HUMIRA is indicated for reducing signs and symptoms in adult patients with 
active ankylosing spondylitis. 
Adult Crohn’s Disease

HUMIRA is indicated for reducing signs and symptoms and inducing 
and maintaining clinical remission in adult patients with moderately to 
severely active Crohn’s disease who have had an inadequate response to 
conventional therapy. HUMIRA is indicated for reducing signs and symptoms 
and inducing clinical remission in these patients if they have also lost 
response to or are intolerant to infliximab. 
Pediatric Crohn’s Disease

HUMIRA is indicated for reducing signs and symptoms and inducing and 
maintaining clinical remission in pediatric patients 6 years of age and 
older with moderately to severely active Crohn’s disease who have had 
an inadequate response to corticosteroids or immunomodulators such as 
azathioprine, 6-mercaptopurine, or methotrexate. 
Ulcerative Colitis 

HUMIRA is indicated for inducing and sustaining clinical remission in adult 
patients with moderately to severely active ulcerative colitis who have had 
an inadequate response to immunosuppressants such as corticosteroids, 
azathioprine or 6-mercaptopurine (6-MP). The effectiveness of HUMIRA 
has not been established in patients who have lost response to or were 
intolerant to TNF blockers. 
Plaque Psoriasis

HUMIRA is indicated for the treatment of adult patients with moderate to 
severe chronic plaque psoriasis who are candidates for systemic therapy 
or phototherapy, and when other systemic therapies are medically less 
appropriate. HUMIRA should only be administered to patients who will be 
closely monitored and have regular follow-up visits with a physician [see 
Boxed Warning and Warnings and Precautions]. 
Hidradenitis Suppurativa

HUMIRA is indicated for the treatment of moderate to severe hidradenitis 
suppurativa. 

Uveitis

HUMIRA is indicated for the treatment of non-infectious intermediate, 
posterior and panuveitis in adult patients. 
CONTRAINDICATIONS

None. 
WARNINGS AND PRECAUTIONS 

Serious Infections

Patients treated with HUMIRA are at increased risk for developing serious 
infections involving various organ systems and sites that may lead to 
hospitalization or death [see Boxed Warning]. Opportunistic infections 
due to bacterial, mycobacterial, invasive fungal, viral, parasitic, or other 
opportunistic pathogens including aspergillosis, blastomycosis, candidiasis, 
coccidioidomycosis, histoplasmosis, legionellosis, listeriosis, pneumocystosis 
and tuberculosis have been reported with TNF blockers. Patients have 
frequently presented with disseminated rather than localized disease. 
The concomitant use of a TNF blocker and abatacept or anakinra was 
associated with a higher risk of serious infections in patients with 
rheumatoid arthritis (RA); therefore, the concomitant use of HUMIRA and 
these biologic products is not recommended in the treatment of patients 
with RA [see Warnings and Precautions and Drug Interactions]. 
Treatment with HUMIRA should not be initiated in patients with an active 
infection, including localized infections. Patients greater than 65 years of 
age, patients with co-morbid conditions and/or patients taking concomitant 
immunosuppressants (such as corticosteroids or methotrexate), may be at 
greater risk of infection. Consider the risks and benefits of treatment prior to 
initiating therapy in patients: 
• with chronic or recurrent infection;
• who have been exposed to tuberculosis;
• with a history of an opportunistic infection;
• who have resided or traveled in areas of endemic tuberculosis or 

endemic mycoses, such as histoplasmosis, coccidioidomycosis, or 
blastomycosis; or 

• with underlying conditions that may predispose them to infection.
Tuberculosis
Cases of reactivation of tuberculosis and new onset tuberculosis infections 
have been reported in patients receiving HUMIRA, including patients who 
have previously received treatment for latent or active tuberculosis. Reports 
included cases of pulmonary and extrapulmonary (i.e., disseminated) 
tuberculosis. Evaluate patients for tuberculosis risk factors and test for 
latent infection prior to initiating HUMIRA and periodically during therapy. 
Treatment of latent tuberculosis infection prior to therapy with TNF blocking 
agents has been shown to reduce the risk of tuberculosis reactivation 
during therapy. 
Consider anti-tuberculosis therapy prior to initiation of HUMIRA in patients 
with a past history of latent or active tuberculosis in whom an adequate 
course of treatment cannot be confirmed, and for patients with a negative 
test for latent tuberculosis but having risk factors for tuberculosis infection. 
Despite prophylactic treatment for tuberculosis, cases of reactivated 
tuberculosis have occurred in patients treated with HUMIRA. Consultation 
with a physician with expertise in the treatment of tuberculosis is 
recommended to aid in the decision whether initiating anti-tuberculosis 
therapy is appropriate for an individual patient. 
Strongly consider tuberculosis in the differential diagnosis in patients who 
develop a new infection during HUMIRA treatment, especially in patients 
who have previously or recently traveled to countries with a high prevalence 
of tuberculosis, or who have had close contact with a person with active 
tuberculosis. 
Monitoring
Closely monitor patients for the development of signs and symptoms 
of infection during and after treatment with HUMIRA, including the 
development of tuberculosis in patients who tested negative for latent 
tuberculosis infection prior to initiating therapy. Tests for latent tuberculosis 
infection may also be falsely negative while on therapy with HUMIRA. 
Discontinue HUMIRA if a patient develops a serious infection or sepsis. For 
a patient who develops a new infection during treatment with HUMIRA, 
closely monitor them, perform a prompt and complete diagnostic workup 
appropriate for an immunocompromised patient, and initiate appropriate 
antimicrobial therapy. 
Invasive Fungal Infections
If patients develop a serious systemic illness and they reside or travel in 
regions where mycoses are endemic, consider invasive fungal infection in 
the differential diagnosis. Antigen and antibody testing for histoplasmosis 
may be negative in some patients with active infection. Consider appropriate 
empiric antifungal therapy, taking into account both the risk for severe 
fungal infection and the risks of antifungal therapy, while a diagnostic 
workup is being performed. To aid in the management of such patients, 
consider consultation with a physician with expertise in the diagnosis and 
treatment of invasive fungal infections. 
Malignancies

Consider the risks and benefits of TNF-blocker treatment including HUMIRA 
prior to initiating therapy in patients with a known malignancy other 
than a successfully treated non-melanoma skin cancer (NMSC) or when 
considering continuing a TNF blocker in patients who develop a malignancy. 
Malignancies in Adults
In the controlled portions of clinical trials of some TNF-blockers, including 
HUMIRA, more cases of malignancies have been observed among TNF-
blocker-treated adult patients compared to control-treated adult patients. 
During the controlled portions of 39 global HUMIRA clinical trials in adult 
patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), ankylosing 
spondylitis (AS), Crohn’s disease (CD), ulcerative colitis (UC) plaque psoriasis 
(Ps), hidradenitis suppurativa (HS), and uveitis (UV) malignancies, other than 
non-melanoma (basal cell and squamous cell) skin cancer, were observed 
at a rate (95% confidence interval) of 0.7 (0.48, 1.03) per 100 patient-years 
among 7973 HUMIRA-treated patients versus a rate of 0.7 (0.41, 1.17) per 
100 patient-years among 4848 control-treated patients (median duration 
of treatment of 4 months for HUMIRA-treated patients and 4 months for 
control-treated patients). In 52 global controlled and uncontrolled clinical 
trials of HUMIRA in adult patients with RA, PsA, AS, CD, UC, Ps, HS and 
UV, the most frequently observed malignancies, other than lymphoma and 
NMSC, were breast, colon, prostate, lung, and melanoma. The malignancies 
in HUMIRA-treated patients in the controlled and uncontrolled portions of the 
studies were similar in type and number to what would be expected in the 
general U.S. population according to the SEER database (adjusted for age, 
gender, and race). 

In controlled trials of other TNF blockers in adult patients at higher risk for 
malignancies (i.e., patients with COPD with a significant smoking history 
and cyclophosphamide-treated patients with Wegener’s granulomatosis), a 
greater portion of malignancies occurred in the TNF blocker group compared 
to the control group. 
Non-Melanoma Skin Cancer
During the controlled portions of 39 global HUMIRA clinical trials in adult 
patients with RA, PsA, AS, CD, UC, Ps, HS and UV, the rate (95% confidence 
interval) of NMSC was 0.8 (0.52, 1.09) per 100 patient-years among 
HUMIRA-treated patients and 0.2 (0.10, 0.59) per 100 patient-years among 
control-treated patients. Examine all patients, and in particular patients 
with a medical history of prior prolonged immunosuppressant therapy or 
psoriasis patients with a history of PUVA treatment for the presence of 
NMSC prior to and during treatment with HUMIRA. 
Lymphoma and Leukemia
In the controlled portions of clinical trials of all the TNF-blockers in adults, 
more cases of lymphoma have been observed among TNF-blocker-treated 
patients compared to control-treated patients. In the controlled portions of 
39 global HUMIRA clinical trials in adult patients with RA, PsA, AS, CD, UC 
Ps, HS and UV, 2 lymphomas occurred among 7973 HUMIRA-treated patients 
versus 1 among 4848 control-treated patients. In 52 global controlled and 
uncontrolled clinical trials of HUMIRA in adult patients with RA, PsA, AS, 
CD, UC, Ps, HS and UV with a median duration of approximately 0.7 years, 
including 24,605 patients and over 40,215 patient-years of HUMIRA, the 
observed rate of lymphomas was approximately 0.11 per 100 patient-years. 
This is approximately 3-fold higher than expected in the general U.S. 
population according to the SEER database (adjusted for age, gender, and 
race). Rates of lymphoma in clinical trials of HUMIRA cannot be compared to 
rates of lymphoma in clinical trials of other TNF blockers and may not predict 
the rates observed in a broader patient population. Patients with RA and other 
chronic inflammatory diseases, particularly those with highly active disease 
and/or chronic exposure to immunosuppressant therapies, may be at a higher 
risk (up to several fold) than the general population for the development of 
lymphoma, even in the absence of TNF blockers. Post-marketing cases of 
acute and chronic leukemia have been reported in association with TNF-
blocker use in RA and other indications. Even in the absence of TNF-blocker 
therapy, patients with RA may be at a higher risk (approximately 2-fold) than 
the general population for the development of leukemia. 
Malignancies in Pediatric Patients and Young Adults
Malignancies, some fatal, have been reported among children, adolescents, 
and young adults who received treatment with TNF-blockers (initiation 
of therapy ≤ 18 years of age), of which HUMIRA is a member [see Boxed 
Warning]. Approximately half the cases were lymphomas, including 
Hodgkin’s and non-Hodgkin’s lymphoma. The other cases represented a 
variety of different malignancies and included rare malignancies usually 
associated with immunosuppression and malignancies that are not usually 
observed in children and adolescents. The malignancies occurred after a 
median of 30 months of therapy (range 1 to 84 months). Most of the patients 
were receiving concomitant immunosuppressants. These cases were 
reported post-marketing and are derived from a variety of sources including 
registries and spontaneous postmarketing reports. 
Postmarketing cases of hepatosplenic T-cell lymphoma (HSTCL), a rare 
type of T-cell lymphoma, have been reported in patients treated with TNF 
blockers including HUMIRA [see Boxed Warning]. These cases have had a very 
aggressive disease course and have been fatal. The majority of reported TNF 
blocker cases have occurred in patients with Crohn’s disease or ulcerative 
colitis and the majority were in adolescent and young adult males. Almost 
all of these patients had received treatment with the immunosuppressants 
azathioprine or 6-mercaptopurine (6–MP) concomitantly with a TNF blocker 
at or prior to diagnosis. It is uncertain whether the occurrence of HSTCL is 
related to use of a TNF blocker or a TNF blocker in combination with these 
other immunosuppressants. The potential risk with the combination of 
azathioprine or 6-mercaptopurine and HUMIRA should be carefully considered. 
Hypersensitivity Reactions

Anaphylaxis and angioneurotic edema have been reported following HUMIRA 
administration. If an anaphylactic or other serious allergic reaction occurs, 
immediately discontinue administration of HUMIRA and institute appropriate 
therapy. In clinical trials of HUMIRA in adults, allergic reactions (e.g., allergic 
rash, anaphylactoid reaction, fixed drug reaction, non-specified drug 
reaction, urticaria) have been observed. 
Hepatitis B Virus Reactivation

Use of TNF blockers, including HUMIRA, may increase the risk of reactivation 
of hepatitis B virus (HBV) in patients who are chronic carriers of this virus. In 
some instances, HBV reactivation occurring in conjunction with TNF blocker 
therapy has been fatal. The majority of these reports have occurred in patients 
concomitantly receiving other medications that suppress the immune system, 
which may also contribute to HBV reactivation. Evaluate patients at risk for 
HBV infection for prior evidence of HBV infection before initiating TNF blocker 
therapy. Exercise caution in prescribing TNF blockers for patients identified 
as carriers of HBV. Adequate data are not available on the safety or efficacy of 
treating patients who are carriers of HBV with anti-viral therapy in conjunction 
with TNF blocker therapy to prevent HBV reactivation. In patients who develop 
HBV reactivation, stop HUMIRA and initiate effective anti-viral therapy with 
appropriate supportive treatment. The safety of resuming TNF blocker therapy 
after HBV reactivation is controlled is not known. 
Neurologic Reactions

Use of TNF blocking agents, including HUMIRA, has been associated with 
rare cases of new onset or exacerbation of clinical symptoms and/or 
radiographic evidence of central nervous system demyelinating disease, 
including multiple sclerosis (MS) and optic neuritis, and peripheral 
demyelinating disease, including Guillain-Barré syndrome. Exercise 
caution in considering the use of HUMIRA in patients with preexisting or 
recent-onset central or peripheral nervous system demyelinating disorders; 
discontinuation of HUMIRA should be considered if any of these disorders 
develop. There is a known association between intermediate uveitis and 
central demyelinating disorders. 
Hematological Reactions

Rare reports of pancytopenia including aplastic anemia have been 
reported with TNF blocking agents. Adverse reactions of the hematologic 
system, including medically significant cytopenia (e.g., thrombocytopenia, 
leukopenia) have been infrequently reported with HUMIRA. The causal 
relationship of these reports to HUMIRA remains unclear. Advise all patients 
to seek immediate medical attention if they develop signs and symptoms 
suggestive of blood dyscrasias or infection (e.g., persistent fever, bruising, 
bleeding, pallor) while on HUMIRA. Consider discontinuation of HUMIRA 
therapy in patients with confirmed significant hematologic abnormalities. 
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Use with Anakinra

Concurrent use of anakinra (an interleukin-1 antagonist) and another TNF-
blocker, was associated with a greater proportion of serious infections and 
neutropenia and no added benefit compared with the TNF-blocker alone in 
patients with RA. Therefore, the combination of HUMIRA and anakinra is not 
recommended [see Drug Interactions].
Heart Failure

Cases of worsening congestive heart failure (CHF) and new onset CHF have 
been reported with TNF blockers. Cases of worsening CHF have also been 
observed with HUMIRA. Exercise caution when using HUMIRA in patients 
who have heart failure and monitor them carefully. 
Autoimmunity

Treatment with HUMIRA may result in the formation of autoantibodies and, 
rarely, in the development of a lupus-like syndrome. If a patient develops 
symptoms suggestive of a lupus-like syndrome following treatment with 
HUMIRA, discontinue treatment [see Adverse Reactions].
Immunizations

In a placebo-controlled clinical trial of patients with RA, no difference was 
detected in anti-pneumococcal antibody response between HUMIRA and 
placebo treatment groups when the pneumococcal polysaccharide vaccine 
and influenza vaccine were administered concurrently with HUMIRA. 
Patients on HUMIRA may receive concurrent vaccinations, except for live 
vaccines. No data are available on the secondary transmission of infection 
by live vaccines in patients receiving HUMIRA. 
It is recommended that pediatric patients, if possible, be brought up to date 
with all immunizations in agreement with current immunization guidelines 
prior to initiating HUMIRA therapy. Patients on HUMIRA may receive 
concurrent vaccinations, except for live vaccines. 
The safety of administering live or live-attenuated vaccines in infants 
exposed to HUMIRA in utero is unknown. Risks and benefits should be 
considered prior to vaccinating (live or live-attenuated) exposed infants [see 
Use in Specific Populations]. 
Use with Abatacept

In controlled trials, the concurrent administration of TNF-blockers and 
abatacept was associated with a greater proportion of serious infections than 
the use of a TNF-blocker alone; the combination therapy, compared to the 
use of a TNF-blocker alone, has not demonstrated improved clinical benefit 
in the treatment of RA. Therefore, the combination of abatacept with TNF-
blockers including HUMIRA is not recommended [see Drug Interactions]. 
ADVERSE REACTIONS

The most serious adverse reactions described elsewhere in the labeling 
include the following: 
• Serious Infections [see Warnings and Precautions]
• Malignancies [see Warnings and Precautions]
Clinical Trials Experience

The most common adverse reaction with HUMIRA was injection site 
reactions. In placebo-controlled trials, 20% of patients treated with HUMIRA 
developed injection site reactions (erythema and/or itching, hemorrhage, 
pain or swelling), compared to 14% of patients receiving placebo. Most 
injection site reactions were described as mild and generally did not 
necessitate drug discontinuation. 
The proportion of patients who discontinued treatment due to adverse 
reactions during the double-blind, placebo-controlled portion of studies 
in patients with RA (i.e., Studies RA-I, RA-II, RA-III and RA-IV) was 7% for 
patients taking HUMIRA and 4% for placebo-treated patients. The most 
common adverse reactions leading to discontinuation of HUMIRA in these RA 
studies were clinical flare reaction (0.7%), rash (0.3%) and pneumonia (0.3%). 
Infections
In the controlled portions of the 39 global HUMIRA clinical trials in adult 
patients with RA, PsA, AS, CD, UC, HS and UV, the rate of serious infections 
was 4.3 per 100 patient-years in 7973 HUMIRA-treated patients versus a 
rate of 2.9 per 100 patient-years in 4848 control-treated patients. Serious 
infections observed included pneumonia, septic arthritis, prosthetic 
and post-surgical infections, erysipelas, cellulitis, diverticulitis, and 
pyelonephritis [see Warnings and Precautions].
Tuberculosis and Opportunistic Infections
In 52 global controlled and uncontrolled clinical trials in RA, PsA, AS, CD, 
UC, Ps, HS and UV that included 24,605 HUMIRA-treated patients, the rate 
of reported active tuberculosis was 0.20 per 100 patient-years and the rate 
of positive PPD conversion was 0.09 per 100 patient-years. In a subgroup 
of 10,113 U.S. and Canadian HUMIRA-treated patients, the rate of reported 
active TB was 0.05 per 100 patient-years and the rate of positive PPD 
conversion was 0.07 per 100 patient-years. These trials included reports 
of miliary, lymphatic, peritoneal, and pulmonary TB. Most of the TB cases 
occurred within the first eight months after initiation of therapy and may 
reflect recrudescence of latent disease. In these global clinical trials, cases 
of serious opportunistic infections have been reported at an overall rate of 
0.05 per 100 patient-years. Some cases of serious opportunistic infections 
and TB have been fatal [see Warnings and Precautions]. 
Autoantibodies
In the rheumatoid arthritis controlled trials, 12% of patients treated with 
HUMIRA and 7% of placebo-treated patients that had negative baseline ANA 
titers developed positive titers at week 24. Two patients out of 3046 treated 
with HUMIRA developed clinical signs suggestive of new-onset lupus-like 
syndrome. The patients improved following discontinuation of therapy. No 
patients developed lupus nephritis or central nervous system symptoms. 
The impact of long-term treatment with HUMIRA on the development of 
autoimmune diseases is unknown. 
Liver Enzyme Elevations 
There have been reports of severe hepatic reactions including acute liver 
failure in patients receiving TNF-blockers. In controlled Phase 3 trials of 
HUMIRA (40 mg SC every other week) in patients with RA, PsA, and AS with 
control period duration ranging from 4 to 104 weeks, ALT elevations ≥ 3 
x ULN occurred in 3.5% of HUMIRA-treated patients and 1.5% of control-
treated patients. Since many of these patients in these trials were also 
taking medications that cause liver enzyme elevations (e.g., NSAIDS, MTX), 
the relationship between HUMIRA and the liver enzyme elevations is not 
clear. In a controlled Phase 3 trial of HUMIRA in patients with polyarticular 
JIA who were 4 to 17 years, ALT elevations ≥ 3 x ULN occurred in 4.4% 
of HUMIRA-treated patients and 1.5% of control-treated patients (ALT 
more common than AST); liver enzyme test elevations were more frequent 
among those treated with the combination of HUMIRA and MTX than those 
treated with HUMIRA alone. In general, these elevations did not lead to 
discontinuation of HUMIRA treatment. No ALT elevations ≥ 3 x ULN occurred 
in the open-label study of HUMIRA in patients with polyarticular JIA who 
were 2 to <4 years. 

In controlled Phase 3 trials of HUMIRA (initial doses of 160 mg and 80 mg, 
or 80 mg and 40 mg on Days 1 and 15, respectively, followed by 40 mg 
every other week) in adult patients with CD with a control period duration 
ranging from 4 to 52 weeks, ALT elevations ≥ 3 x ULN occurred in 0.9% of 
HUMIRA-treated patients and 0.9% of control-treated patients. In the Phase 
3 trial of HUMIRA in pediatric patients with Crohn’s disease which evaluated 
efficacy and safety of two body weight based maintenance dose regimens 
following body weight based induction therapy up to 52 weeks of treatment, 
ALT elevations ≥ 3 x ULN occurred in 2.6% (5/192) of patients, of whom 4 
were receiving concomitant immunosuppressants at baseline; none of these 
patients discontinued due to abnormalities in ALT tests. In controlled Phase 
3 trials of HUMIRA (initial doses of 160 mg and 80 mg on Days 1 and 15 
respectively, followed by 40 mg every other week) in patients with UC with 
control period duration ranging from 1 to 52 weeks, ALT elevations  
≥3 x ULN occurred in 1.5% of HUMIRA-treated patients and 1.0% of control-
treated patients. In controlled Phase 3 trials of HUMIRA (initial dose of  
80 mg then 40 mg every other week) in patients with Ps with control period 
duration ranging from 12 to 24 weeks, ALT elevations ≥ 3 x ULN occurred 
in 1.8% of HUMIRA-treated patients and 1.8% of control-treated patients. In 
controlled trials of HUMIRA (initial doses of 160 mg at Week 0 and 80 mg at 
Week 2, followed by 40 mg every week starting at Week 4), in subjects with 
HS with a control period duration ranging from 12 to 16 weeks, ALT elevations 
≥ 3 x ULN occurred in 0.3% of HUMIRA-treated subjects and 0.6% of control-
treated subjects. In controlled trials of HUMIRA (initial doses of 80 mg at Week 
0 followed by 40 mg every other week starting at Week 1) in patients with 
uveitis with an exposure of 165.4 PYs and 119.8 PYs in HUMIRA-treated and 
control-treated patients, respectively, ALT elevations ≥ 3 x ULN occurred in 
2.4% of HUMIRA-treated patients and 2.4% of control-treated patients. 
Immunogenicity
Patients in Studies RA-I, RA-II, and RA-III were tested at multiple time 
points for antibodies to adalimumab during the 6- to 12-month period. 
Approximately 5% (58 of 1062) of adult RA patients receiving HUMIRA 
developed low-titer antibodies to adalimumab at least once during 
treatment, which were neutralizing in vitro. Patients treated with concomitant 
methotrexate (MTX) had a lower rate of antibody development than patients 
on HUMIRA monotherapy (1% versus 12%). No apparent correlation of 
antibody development to adverse reactions was observed. With monotherapy, 
patients receiving every other week dosing may develop antibodies more 
frequently than those receiving weekly dosing. In patients receiving the 
recommended dosage of 40 mg every other week as monotherapy, the 
ACR 20 response was lower among antibody-positive patients than among 
antibody-negative patients. The long-term immunogenicity of HUMIRA is 
unknown. 
In patients with polyarticular JIA who were 4 to 17 years of age, adalimumab 
antibodies were identified in 16% of HUMIRA-treated patients. In patients 
receiving concomitant MTX, the incidence was 6% compared to 26% with 
HUMIRA monotherapy. In patients with polyarticular JIA who were 2 to <4 
years of age or 4 years of age and older weighing <15 kg, adalimumab 
antibodies were identified in 7% (1 of 15) of HUMIRA-treated patients, and 
the one patient was receiving concomitant MTX. 
In patients with AS, the rate of development of antibodies to adalimumab in 
HUMIRA-treated patients was comparable to patients with RA. 
In patients with PsA, the rate of antibody development in patients receiving 
HUMIRA monotherapy was comparable to patients with RA; however, in 
patients receiving concomitant MTX the rate was 7% compared to 1% in RA. 
In adult patients with CD, the rate of antibody development was 3%. 
In pediatric patients with Crohn’s disease, the rate of antibody development 
in patients receiving HUMIRA was 3%. However, due to the limitation of the 
assay conditions, antibodies to adalimumab could be detected only when 
serum adalimumab levels were < 2 mcg/mL. Among the patients whose 
serum adalimumab levels were < 2 mcg/mL (approximately 32% of total 
patients studied), the immunogenicity rate was 10%. 
In patients with moderately to severely active UC, the rate of antibody 
development in patients receiving HUMIRA was 5%. However, due to the 
limitation of the assay conditions, antibodies to adalimumab could be 
detected only when serum adalimumab levels were < 2 mcg/mL. Among the 
patients whose serum adalimumab levels were < 2 mcg/mL (approximately 
25% of total patients studied), the immunogenicity rate was 20.7%. 
In patients with Ps, the rate of antibody development with HUMIRA 
monotherapy was 8%. However, due to the limitation of the assay 
conditions, antibodies to adalimumab could be detected only when serum 
adalimumab levels were < 2 mcg/mL. Among the patients whose serum 
adalimumab levels were < 2 mcg/mL (approximately 40% of total patients 
studied), the immunogenicity rate was 20.7%. In Ps patients who were on 
HUMIRA monotherapy and subsequently withdrawn from the treatment, the 
rate of antibodies to adalimumab after retreatment was similar to the rate 
observed prior to withdrawal. 
In subjects with moderate to severe HS, the rate of anti-adalimumab 
antibody development in subjects treated with HUMIRA was 6.5%. 
However, because of the limitation of the assay conditions, antibodies 
to adalimumab could be detected only when serum adalimumab levels 
were < 2 mcg/mL. Among subjects who stopped HUMIRA treatment for 
up to 24 weeks and in whom adalimumab serum levels subsequently 
declined to < 2 mcg/mL (approximately 22% of total subjects studied), the 
immunogenicity rate was 28%. 
In patients with non-infectious uveitis, anti-adalimumab antibodies were 
identified in 4.8% (12/249) of patients treated with adalimumab. However, 
due to the limitation of the assay conditions, antibodies to adalimumab 
could be detected only when serum adalimumab levels were < 2 mcg/mL. 
Among the patients whose serum adalimumab levels were < 2 mcg/mL 
(approximately 23% of total patients studied), the immunogenicity rate was 
21.1%. Using an assay which could measure an anti-adalimumab antibody 
titer in all patients, titers were measured in 39.8% (99/249) of non-infectious 
uveitis patients treated with adalimumab. No correlation of antibody 
development to safety or efficacy outcomes was observed. 
The data reflect the percentage of patients whose test results were 
considered positive for antibodies to adalimumab or titers, and are highly 
dependent on the assay. The observed incidence of antibody (including 
neutralizing antibody) positivity in an assay is highly dependent on several 
factors including assay sensitivity and specificity, assay methodology, 
sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of 
antibodies to adalimumab with the incidence of antibodies to other products 
may be misleading. 
Other Adverse Reactions
Rheumatoid Arthritis Clinical Studies
The data described below reflect exposure to HUMIRA in 2468 patients, 
including 2073 exposed for 6 months, 1497 exposed for greater than one 
year and 1380 in adequate and well-controlled studies (Studies RA-I, RA-II, 

RA-III, and RA-IV). HUMIRA was studied primarily in placebo-controlled 
trials and in long-term follow up studies for up to 36 months duration. 
The population had a mean age of 54 years, 77% were female, 91% were 
Caucasian and had moderately to severely active rheumatoid arthritis. Most 
patients received 40 mg HUMIRA every other week. 
Table 1 summarizes reactions reported at a rate of at least 5% in patients 
treated with HUMIRA 40 mg every other week compared to placebo and with 
an incidence higher than placebo. In Study RA-III, the types and frequencies 
of adverse reactions in the second year open-label extension were similar to 
those observed in the one-year double-blind portion. 
Table 1.  Adverse Reactions Reported by ≥5% of Patients Treated 

with HUMIRA During Placebo-Controlled Period of Pooled RA 
Studies (Studies RA-I, RA-II, RA-III, and RA-IV)

HUMIRA  
40 mg subcutaneous 

Every Other Week 

Placebo

Adverse Reaction (Preferred Term)  (N=705) (N=690)

Respiratory

     Upper respiratory infection 17% 13%

     Sinusitis 11% 9%

     Flu syndrome 7% 6%

Gastrointestinal

     Nausea 9% 8%

     Abdominal pain 7% 4%

Laboratory Tests*

     Laboratory test abnormal 8% 7%

     Hypercholesterolemia 6% 4%

     Hyperlipidemia 7% 5%

     Hematuria 5% 4%

     Alkaline phosphatase increased 5% 3%

Other

     Headache 12% 8%

     Rash 12% 6%

     Accidental injury 10% 8%

     Injection site reaction ** 8% 1%

     Back pain 6% 4%

     Urinary tract infection 8% 5%

     Hypertension 5% 3%

*  Laboratory test abnormalities were reported as adverse reactions in 
European trials

**  Does not include injection site erythema, itching, hemorrhage, pain 
or swelling 

Juvenile Idiopathic Arthritis Clinical Studies
In general, the adverse reactions in the HUMIRA-treated patients in the 
polyarticular juvenile idiopathic arthritis (JIA) trials (Studies JIA-I and JIA-II) 
were similar in frequency and type to those seen in adult patients [see 
Warnings and Precautions and Adverse Reactions]. Important findings and 
differences from adults are discussed in the following paragraphs. 
In Study JIA-I, HUMIRA was studied in 171 patients who were 4 to 17 
years of age, with polyarticular JIA. Severe adverse reactions reported 
in the study included neutropenia, streptococcal pharyngitis, increased 
aminotransferases, herpes zoster, myositis, metrorrhagia, and appendicitis. 
Serious infections were observed in 4% of patients within approximately 2 
years of initiation of treatment with HUMIRA and included cases of herpes 
simplex, pneumonia, urinary tract infection, pharyngitis, and herpes zoster. 
In Study JIA-I, 45% of patients experienced an infection while receiving 
HUMIRA with or without concomitant MTX in the first 16 weeks of 
treatment. The types of infections reported in HUMIRA-treated patients 
were generally similar to those commonly seen in polyarticular JIA patients 
who are not treated with TNF blockers. Upon initiation of treatment, the 
most common adverse reactions occurring in this patient population 
treated with HUMIRA were injection site pain and injection site reaction 
(19% and 16%, respectively). A less commonly reported adverse event in 
patients receiving HUMIRA was granuloma annulare which did not lead to 
discontinuation of HUMIRA treatment. 
In the first 48 weeks of treatment in Study JIA-I, non-serious hypersensitivity 
reactions were seen in approximately 6% of patients and included primarily 
localized allergic hypersensitivity reactions and allergic rash. 
In Study JIA-I, 10% of patients treated with HUMIRA who had negative 
baseline anti-dsDNA antibodies developed positive titers after 48 weeks of 
treatment. No patient developed clinical signs of autoimmunity during the 
clinical trial. 
Approximately 15% of patients treated with HUMIRA developed mild-
to-moderate elevations of creatine phosphokinase (CPK) in Study JIA-I. 
Elevations exceeding 5 times the upper limit of normal were observed in 
several patients. CPK levels decreased or returned to normal in all patients. 
Most patients were able to continue HUMIRA without interruption. 
In Study JIA-II, HUMIRA was studied in 32 patients who were 2 to <4 years 
of age or 4 years of age and older weighing <15 kg with polyarticular JIA. 
The safety profile for this patient population was similar to the safety profile 
seen in patients 4 to 17 years of age with polyarticular JIA. 
In Study JIA-II, 78% of patients experienced an infection while receiving 
HUMIRA. These included nasopharyngitis, bronchitis, upper respiratory tract 
infection, otitis media, and were mostly mild to moderate in severity. Serious 
infections were observed in 9% of patients receiving HUMIRA in the study 
and included dental caries, rotavirus gastroenteritis, and varicella. 
In Study JIA-II, non-serious allergic reactions were observed in 6% of 
patients and included intermittent urticaria and rash, which were all mild 
in severity. 
Psoriatic Arthritis and Ankylosing Spondylitis Clinical Studies
HUMIRA has been studied in 395 patients with psoriatic arthritis (PsA) in two 
placebo-controlled trials and in an open label study and in 393 patients with 
ankylosing spondylitis (AS) in two placebo-controlled studies. The safety 
profile for patients with PsA and AS treated with HUMIRA 40 mg every other 
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week was similar to the safety profile seen in patients with RA, HUMIRA 
Studies RA-I through IV. 
Adult Crohn’s Disease Clinical Studies
HUMIRA has been studied in 1478 adult patients with Crohn’s disease (CD) 
in four placebo-controlled and two open-label extension studies. The safety 
profile for adult patients with CD treated with HUMIRA was similar to the 
safety profile seen in patients with RA. 
Pediatric Crohn’s Disease Clinical Studies 
HUMIRA has been studied in 192 pediatric patients with Crohn’s disease in 
one double-blind study (Study PCD-I) and one open-label extension study. The 
safety profile for pediatric patients with Crohn’s disease treated with HUMIRA 
was similar to the safety profile seen in adult patients with Crohn’s disease. 
During the 4 week open label induction phase of Study PCD-I, the most 
common adverse reactions occurring in the pediatric population treated 
with HUMIRA were injection site pain and injection site reaction (6% and 
5%, respectively). 
A total of 67% of children experienced an infection while receiving HUMIRA 
in Study PCD-I. These included upper respiratory tract infection and 
nasopharyngitis. 
A total of 5% of children experienced a serious infection while receiving 
HUMIRA in Study PCD-I. These included viral infection, device related sepsis 
(catheter), gastroenteritis, H1N1 influenza, and disseminated histoplasmosis. 
In Study PCD-I, allergic reactions were observed in 5% of children which 
were all non-serious and were primarily localized reactions. 
Ulcerative Colitis Clinical Studies
HUMIRA has been studied in 1010 patients with ulcerative colitis (UC) in two 
placebo-controlled studies and one open-label extension study. The safety 
profile for patients with UC treated with HUMIRA was similar to the safety 
profile seen in patients with RA. 
Plaque Psoriasis Clinical Studies
HUMIRA has been studied in 1696 subjects with plaque psoriasis (Ps) in 
placebo-controlled and open-label extension studies. The safety profile for 
subjects with Ps treated with HUMIRA was similar to the safety profile seen 
in subjects with RA with the following exceptions. In the placebo-controlled 
portions of the clinical trials in Ps subjects, HUMIRA-treated subjects had a 
higher incidence of arthralgia when compared to controls (3% vs. 1%). 
Hidradenitis Suppurativa Clinical Studies
HUMIRA has been studied in 727 subjects with hidradenitis suppurativa (HS) 
in three placebo-controlled studies and one open-label extension study. 
The safety profile for subjects with HS treated with HUMIRA weekly was 
consistent with the known safety profile of HUMIRA. 
Flare of HS, defined as ≥25% increase from baseline in abscesses and 
inflammatory nodule counts and with a minimum of 2 additional lesions, 
was documented in 22 (22%) of the 100 subjects who were withdrawn from 
HUMIRA treatment following the primary efficacy timepoint in two studies. 
Uveitis Clinical Studies
HUMIRA has been studied in 464 patients with uveitis (UV) in placebo-
controlled and open-label extension studies. The safety profile for patients 
with UV treated with HUMIRA was similar to the safety profile seen in 
patients with RA. 
Postmarketing Experience

The following adverse reactions have been identified during post-approval 
use of HUMIRA. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate 
their frequency or establish a causal relationship to HUMIRA exposure. 
Gastrointestinal disorders: Diverticulitis, large bowel perforations including 
perforations associated with diverticulitis and appendiceal perforations 
associated with appendicitis, pancreatitis 
General disorders and administration site conditions: Pyrexia 
Hepato-biliary disorders: Liver failure, hepatitis 
Immune system disorders: Sarcoidosis 
Neoplasms benign, malignant and unspecified (including cysts and polyps): 
Merkel Cell Carcinoma (neuroendocrine carcinoma of the skin) 
Nervous system disorders: Demyelinating disorders (e.g., optic neuritis, 
Guillain-Barré syndrome), cerebrovascular accident 
Respiratory disorders: Interstitial lung disease, including pulmonary fibrosis, 
pulmonary embolism 
Skin reactions: Stevens Johnson Syndrome, cutaneous vasculitis, erythema 
multiforme, new or worsening psoriasis (all sub-types including pustular and 
palmoplantar), alopecia 
Vascular disorders: Systemic vasculitis, deep vein thrombosis 
DRUG INTERACTIONS

Methotrexate

HUMIRA has been studied in rheumatoid arthritis (RA) patients taking 
concomitant methotrexate (MTX). Although MTX reduced the apparent 
adalimumab clearance, the data do not suggest the need for dose 
adjustment of either HUMIRA or MTX. 
Biological Products 

In clinical studies in patients with RA, an increased risk of serious infections 
has been seen with the combination of TNF blockers with anakinra or 
abatacept, with no added benefit; therefore, use of HUMIRA with abatacept 
or anakinra is not recommended in patients with RA [see Warnings and 
Precautions]. A higher rate of serious infections has also been observed 
in patients with RA treated with rituximab who received subsequent 
treatment with a TNF blocker. There is insufficient information regarding the 
concomitant use of HUMIRA and other biologic products for the treatment of 
RA, PsA, AS, CD, UC, Ps, HS and UV. Concomitant administration of HUMIRA 

with other biologic DMARDS (e.g., anakinra and abatacept) or other TNF 
blockers is not recommended based upon the possible increased risk for 
infections and other potential pharmacological interactions. 
Live Vaccines

Avoid the use of live vaccines with HUMIRA [see Warnings and Precautions].
Cytochrome P450 Substrates

The formation of CYP450 enzymes may be suppressed by increased levels 
of cytokines (e.g., TNFα, IL-6) during chronic inflammation. It is possible 
for a molecule that antagonizes cytokine activity, such as adalimumab, 
to influence the formation of CYP450 enzymes. Upon initiation or 
discontinuation of HUMIRA in patients being treated with CYP450 substrates 
with a narrow therapeutic index, monitoring of the effect (e.g., warfarin) or 
drug concentration (e.g., cyclosporine or theophylline) is recommended and 
the individual dose of the drug product may be adjusted as needed. 
USE IN SPECIFIC POPULATIONS

Pregnancy

Limited clinical data are available from the Humira Pregnancy Registry. 
Excluding lost-to-follow-up, data from the registry reports a rate of 5.6% for 
major birth defects with first trimester use of adalimumab in pregnant women 
with rheumatoid arthritis (RA), and a rate of 7.8% and 5.5% for major birth 
defects in the disease-matched and non-diseased comparison groups [see 
Data]. Adalimumab is actively transferred across the placenta during the 
third trimester of pregnancy and may affect immune response in the in-utero 
exposed infant [see Clinical Considerations]. In an embryo-fetal perinatal 
development study conducted in cynomolgus monkeys, no fetal harm or 
malformations were observed with intravenous administration of adalimumab 
during organogenesis and later in gestation, at doses that produced exposures 
up to approximately 373 times the maximum recommended human dose 
(MRHD) of 40 mg subcutaneous without methotrexate [see Data].
The estimated background risk of major birth defects and miscarriage for 
the indicated populations is unknown. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2-4% and miscarriage is 15-20%, respectively. 
Clinical Considerations 
Fetal/Neonatal adverse reactions
Monoclonal antibodies are increasingly transported across the placenta 
as pregnancy progresses, with the largest amount transferred during the 
third trimester [see Data]. Risks and benefits should be considered prior to 
administering live or live-attenuated vaccines to infants exposed to HUMIRA 
in utero [see Use in Specific Populations]. 
Data 
Human Data
In a prospective cohort pregnancy exposure registry conducted in the 
U.S. and Canada between 2004 and 2013, 74 women with RA treated 
with adalimumab at least during the first trimester, 80 women with RA 
not treated with adalimumab and 218 women without RA (non-diseased) 
were enrolled. Excluding lost-to-follow-up, the rate of major defects in the 
adalimumab-exposed pregnancies (N=72), disease-matched (N=77), and 
non-diseased comparison groups (N=201) was 5.6%, 7.8% and 5.5%, 
respectively. However, this study cannot definitely establish the absence of 
any risk because of methodological limitations, including small sample size 
and non-randomized study design. Data from the Crohn’s disease portion of 
the study is in the follow-up phase and the analysis is ongoing. 
In an independent clinical study conducted in ten pregnant women 
with inflammatory bowel disease treated with HUMIRA, adalimumab 
concentrations were measured in maternal serum as well as in cord 
blood (n=10) and infant serum (n=8) on the day of birth. The last dose of 
HUMIRA was given between 1 and 56 days prior to delivery. Adalimumab 
concentrations were 0.16-19.7 μg/mL in cord blood, 4.28-17.7 μg/mL in 
infant serum, and 0-16.1 μg/mL in maternal serum. In all but one case,  
the cord blood level of adalimumab was higher than the maternal serum 
level, suggesting adalimumab actively crosses the placenta. In addition,  
one infant had serum levels at each of the following: 6 weeks (1.94 μg/mL), 
7 weeks (1.31 μg/mL), 8 weeks (0.93 μg/mL), and 11 weeks (0.53 μg/mL), 
suggesting adalimumab can be detected in the serum of infants exposed  
in utero for at least 3 months from birth. 
Lactation

Risk Summary
Limited data from case reports in the published literature describe the 
presence of adalimumab in human milk at infant doses of 0.1% to 1% 
of the maternal serum level. There are no reports of adverse effects of 
adalimumab on the breastfed infant and no effects on milk production. The 
developmental and health benefits of breastfeeding should be considered 
along with the mother’s clinical need for HUMIRA and any potential adverse 
effects on the breastfed child from HUMIRA or from the underlying maternal 
condition. 
Pediatric Use

Safety and efficacy of HUMIRA in pediatric patients for uses other than 
polyarticular juvenile idiopathic arthritis (JIA) and pediatric Crohn’s 
disease have not been established. Due to its inhibition of TNFα, HUMIRA 
administered during pregnancy could affect immune response in the  
in utero-exposed newborn and infant. Data from eight infants exposed to 
HUMIRA in utero suggest adalimumab crosses the placenta [see Use in 
Specific Populations]. The clinical significance of elevated adalimumab levels 
in infants is unknown. The safety of administering live or live-attenuated 
vaccines in exposed infants is unknown. Risks and benefits should be 
considered prior to vaccinating (live or live-attenuated) exposed infants. 
Post-marketing cases of lymphoma, including hepatosplenic T-cell 
lymphoma and other malignancies, some fatal, have been reported among 
children, adolescents, and young adults who received treatment with 

TNF-blockers including HUMIRA [see Boxed Warning and Warnings and 
Precautions]. 
Juvenile Idiopathic Arthritis
In Study JIA-I, HUMIRA was shown to reduce signs and symptoms of active 
polyarticular JIA in patients 4 to 17 years of age [see Clinical Studies]. In 
Study JIA-II, the safety profile for patients 2 to <4 years of age was similar 
to the safety profile for patients 4 to 17 years of age with polyarticular JIA 
[see Adverse Reactions]. HUMIRA has not been studied in patients with 
polyarticular JIA less than 2 years of age or in patients with a weight below 
10 kg. 
The safety of HUMIRA in patients in the polyarticular JIA trials was generally 
similar to that observed in adults with certain exceptions [see Adverse 
Reactions]. 
Pediatric Crohn’s Disease
The safety and effectiveness of HUMIRA for reducing signs and 
symptoms and inducing and maintaining clinical remission have been 
established in pediatric patients 6 years of age and older with moderately 
to severely active Crohn’s disease who have had an inadequate 
response to corticosteroids or immunomodulators such as azathioprine, 
6-mercaptopurine, or methotrexate. Use of HUMIRA in this age group 
is supported by evidence from adequate and well-controlled studies of 
HUMIRA in adults with additional data from a randomized, double-blind, 
52-week clinical study of two dose levels of HUMIRA in 192 pediatric 
patients (6 to 17 years of age) with moderately to severely active Crohn’s 
disease [see Clinical Studies]. The safety and effectiveness of HUMIRA has 
not been established in pediatric patients with Crohn’s disease less than 
6 years of age. 
Geriatric Use

A total of 519 RA patients 65 years of age and older, including 107 patients 
75 years of age and older, received HUMIRA in clinical studies RA-I through 
IV. No overall difference in effectiveness was observed between these 
patients and younger patients. The frequency of serious infection and 
malignancy among HUMIRA treated patients over 65 years of age was 
higher than for those under 65 years of age. Because there is a higher 
incidence of infections and malignancies in the elderly population, use 
caution when treating the elderly. 
OVERDOSAGE

Doses up to 10 mg/kg have been administered to patients in clinical trials 
without evidence of dose-limiting toxicities. In case of overdosage, it is 
recommended that the patient be monitored for any signs or symptoms 
of adverse reactions or effects and appropriate symptomatic treatment 
instituted immediately. 
NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Long-term animal studies of HUMIRA have not been conducted to evaluate 
the carcinogenic potential or its effect on fertility. 
PATIENT COUNSELING INFORMATION

Patient Counseling
Provide the HUMIRA “Medication Guide” to patients or their caregivers, and 
provide them an opportunity to read it and ask questions prior to initiation 
of therapy and prior to each time the prescription is renewed. If patients 
develop signs and symptoms of infection, instruct them to seek medical 
evaluation immediately. 
Advise patients of the potential benefits and risks of HUMIRA. 
• Infections

Inform patients that HUMIRA may lower the ability of their immune 
system to fight infections. Instruct patients of the importance of 
contacting their doctor if they develop any symptoms of infection, 
including tuberculosis, invasive fungal infections, and reactivation of 
hepatitis B virus infections. 

• Malignancies

Counsel patients about the risk of malignancies while receiving HUMIRA. 
• Allergic Reactions

Advise patients to seek immediate medical attention if they experience 
any symptoms of severe allergic reactions. Advise latex-sensitive patients 
that the needle cap of the prefilled syringe contains latex. 

• Other Medical Conditions

Advise patients to report any signs of new or worsening medical 
conditions such as congestive heart failure, neurological disease, 
autoimmune disorders, or cytopenias. Advise patients to report any 
symptoms suggestive of a cytopenia such as bruising, bleeding, or 
persistent fever. 
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KAMRA

The KAMRA Corneal 
Inlay in Practice

Tips and pearls 

this surgeon has 

amassed for the 

KAMRA corneal 

inlay, now that it’s 

been approved for 

more than a year.

When the AcuFocus KAMRA 
corneal inlay was approved 
last year, it was the first 

implant of its type, giving surgeons a 
different angle from which to attack 
presbyopia. Like any new device or 
procedure, however, there’s a learning 
curve involved, both in how to implant 
the KAMRA correctly, as well as the 
best ways to employ it. In this article, 
we’ll share our tips and techniques 
for getting the best outcomes with 
the device, after having surmounted 
the learning curve over the past 18 
months.

Design and Patient Selection

The KAMRA inlay uses the simple 
pinhole technique to improve reading 
vision by focusing light as it enters 
the eye. As a result, unlike monovi-
sion LASIK, the KAMRA provides 
depth of focus. Covered with 8,400 
microscopic holes, the 3.8-mm circu-
lar inlay is also able to allow oxygen 
and nutrients to fl ow into the eye after 
implantation. 

The KAMRA inlay is intended to 
be placed in the non-dominant eye of 
patients between the ages of 45 and 
60 years old. The Food and Drug Ad-
ministration states that the inlay works 
best for those patients who have be-
tween +1 and +2 D of presbyopia and 

who do not already require distance 
vision contacts or glasses. We aren’t 
aware of any restriction regarding the 
size of the pupil.1

Despite promising results, this de-
vice is not a cure-all solution for read-
ing vision, however. Consequently, we 
wouldn’t recommend that this inlay 
be placed in anyone who will be doing 
prolonged reading for professional 
reasons, such as data analytics on a 
computer, text editing, etc. We do rec-
ommend this inlay for patients who 
would like to do occasional reading 
while still maintaining a depth of fo-
cus, such as reading text on a phone 
or a newspaper. As a result, before 
conducting the KAMRA surgery, it 
is especially important that you give 
patients a thorough informed consent 
in order to establish realistic expecta-
tions for the KAMRA, including the 
results of the FDA clinical trials men-
tioned below. 

Implantation Procedure

The standard procedure for
KAMRA implantation follows five 
steps. Here, we’ve adapted and sum-
marized these steps from the FDA 
instructions:

First, to prepare the non-dominant 
eye for implantation, you create a mi-
otic pupil 30 to 60 minutes before 
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beginning the procedure 
to allow the full pupil
diameter to be visible. 
Second, using the first 
Purkinje refl ex or the cen-
ter of the pupil, you mark 
the cornea with a 4- or 4.5-
mm ring marker. There 
are numerous diagnostic 
devices that can help you 
preoperatively identify 
the center of the pupil vs. 
the Purkinje reflex. We 
recommend the use of 
AcuTarget HD by Acu-
Focus. However, surgeons 
may use such devices as 
the OPD Scan III, iTrace 
or Vario to help guide them in surgical 
planning for proper centration. Note 
that this initial marking of the patient’s 
cornea is essential for centration. The 
surgeon must use enough marking ink 
to last through the pocket creation and 
the eventual inlay implantation; other-
wise he may lose the desired landmark 
during the procedure. 

If the distance between the Pur-
kinje refl ex and the center of the pupil 
is less than 300 µm, you should use 
the Purkinje image as your center. If 
the two are more than 300 µm apart, 
you should center the mark halfway 
between the center of the pupil and 
the Purkinje refl ex. Although there are 
studies showing that centration with 
respect to the pupillary axis or Pur-
kinje may not have a large impact on 
the visual outcome, a well-done article 
published last year recommended that 
we use the fi rst Purkinje refl ex for the 
centration of the KAMRA for the ma-
jority of our cases.2 

In addition, we recommend that for 
your initial cases you select eyes that 
have a smaller difference between the 
Purkinje and the center of the pupil. 
Eyes in which the Purkinje and the 
center of the pupil overlap more are 
better options for surgeons just start-
ing to perform this surgery, as such 
eyes will provide better results than 

those with a larger discrepancy. If the 
discrepancy between the Purkinje 
and the pupillary center is more than 
450 µm, these patients are probably 
not good candidates due to their large 
angle kappa. 

Third, after centration and marking 
the cornea, you use a femtosecond 
laser to create the inlay pocket 225 
to 250 µm deep, using a maximum 
spot-line separation of 6 µm by 6 µm. 
We prefer to create deeper pockets 
beyond 40-percent thickness of the 
cornea, preferably 225 µm or thicker, 
as long as the residual stromal bed is 
at least 250 µm. There are three ap-
proved laser platforms in the United 
States that can provide pockets for the 
implantation of the KAMRA inlay: the 
Alcon FS200; Ziemer Femto LDV; 
and the AMO IntraLase iFS. 

The IntraLase, FS200 and Ziemer 
lasers create pockets of 4.7 mm,
5.0 mm and 6.5 mm, respectively. Al-
though we have found that 4.7 mm 
is an ample amount of space for the 
inlay, compared to the IntraLase, the 
5.0 mm FS200 channel is larger and 
does allow more room and freedom 
in terms of mobility when the forceps 
and KAMRA are in the pocket. An-
other potential advantage the FS200 
may provide is that you can place the 
KAMRA in a meridian desired by the 

surgeon; it doesn’t need 
to be along the 180-de-
gree axis. Some people 
may prefer to have the 
pocket created superiorly 
for easy accessibility, es-
pecially if the surgeon is 
sitting superiorly. 

The Ziemer Femto la-
ser has the largest chan-
nel width at 6.5 mm. 
Although this large size 
may not be entirely nec-
essary, it’s a very friendly 
platform for surgeons 
who are used to handling 
a microkeratome instead 
of a femtosecond for their 

laser surgery. You also have the addi-
tional advantage of using your desired 
surgical microscope, which may have 
better optics and visualization.

When you’re docking your femto-
second laser, it’s usually recommended 
that the suction ring be placed more 
laterally, with a larger amount of tem-
poral scleral show. Such intentional 
decentration will enable you to place 
the incision site of the pocket closer 
to the limbus, reducing the risk of in-
duced astigmatism. It’s also strongly 
recommended that when you are cre-
ating your pocket, you size it in such a 
way that the centration of the inlay is 
limited by the width of the pocket. 

There are some intraoperative cen-
tration marking devices such as the 
Mastel Centration Ring that can help 
you to choose the proper alignment 
intraoperatively by having the patient 
fixate on the centration light. Some 
surgeons also use the Alcon/Wave-
Light Allegretto 400Hz or the AMO/
VISX S4 platform to aid them with 
the centration of the KAMRA im-
plantation. However, the WaveLight 
Allegretto EX 500Hz can’t be used 
for centration. We use the iFS laser 
for the creation of our pockets, but 
when it comes to the implantation, 
we use a surgical microscope com-
bined with the Mastel Ring for better 

Combining LASIK with KAMRA can allow more patients to receive the 

inlay. Here the KAMRA insertion site is visible beside the fl ap.
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visualization, as well as for reliable 
centration.

We strongly recommend that you 
save the preop planning printout of 
the image of the distance between 
the Purkinje refl ex and the pupillary 
center and mount that image on your 
microscope in the proper orientation 
to help guide you during the surgery.  

Next, open the pocket using a Sins-
key hook and dissect it with the dissec-
tor. Make sure the entire pocket is dis-
sected before attempting to implant 
the KAMRA inlay. After opening the 
pocket, you insert the KAMRA into 
the pocket using the forceps. When 
you’re stabilizing the inlay with the 
forceps, you only want one-quarter 
of the inlay edge exposed. Move the
KAMRA slightly past the centration 
mark and then pull it back into the 
necessary alignment. Let the inlay 
rest for about three seconds before 
withdrawing the forceps from the eye. 
You can use a surgical microscope or 
excimer laser to visualize the implanta-
tion, although we believe that a surgi-
cal microscope has superior optics. 

Based on our initial experience and 
implanting nearly 90 cases after the 
FDA approval, we recommend that 
you make the pockets as deep as pos-
sible. This will reduce the risk of hy-
peropic shift three to six months after 
the surgery. 

Postop Instructions

After you’ve implanted 
the inlay, there are some 
things you can do postop 
to get the best results.

The original FDA rec-
ommendations state that 
patients be given topical 
antibiotics four times a 
day for a minimum of one 
week, artifi cial tears q.i.d. 
for up to a month, as well 
as topical corticosteroids 
q.i.d. for the first week, 
t.i.d. for the second week, 

b.i.d. for the third week and q.d. for the 
fourth postoperative week.3 However, 
in our experience, we’ve found that 
patients need to be on topical cortico-
steroids longer than was originally rec-
ommended. We currently keep them 
on  topical 1% prednisolone q.i.d. for 
three weeks and subsequently switch 
the patients to 0.1% fl uorometholone 
q.i.d. for one week. We then taper to 
t.i.d. for three weeks, b.i.d. for three 
weeks and q.d. for three weeks, and 
then once every other day for an ad-
ditional three weeks. There are also 
some patients who may need to be 
on a low dose of steroids twice per 
week for an extended period of time. 
These are the KAMRA patients that 
developed hyperopic shift after four 
months. We recommend that patients 
between two and four months postop 
be followed to target individuals who 
may need to be on a low dose of ste-
roids to prevent this hyperopic shift.

Safety and Effi cacy

In the FDA clinical trials for the 
KAMRA inlay, before surgery, none of 
the 508 patients were able to see 20/40 
uncorrected at near out of the surgery 
eye. At 12 months after surgery, 83.5 
percent (399/478) of the patients saw 
at that level.4 Before implantation of 
the inlay, 43.3 percent (220/508) saw 

20/40 at near binocularly, uncorrected. 
After surgery, 91.8 percent (406/436) 
were 20/40 or better binocular uncor-
rected at 12 months.3

In the clinical trials, 1.7 percent 
(8/479) of patients lost one or two lines 
of best-corrected distance vision at 12 
months, and 0.6 percent (3/479) of 
patients experienced more than two 
lost lines of vision in the same time 
frame. After 24 months, 1.2 percent 
(6/508) of patients had undergone re-
centration surgeries, and at the end 
of the 60-month study, 8.9 percent 
(45/508) of patients had had the inlay 
explanted.3 In our initial post-FDA 
cases, no patient lost more than one 
line of vision and 81 percent (45/57) 
of patients had no change in best-cor-
rected distance vision at six months’ 
follow-up. We had fi ve patients that 
required recentration and one patient 
that required explantation, citing dis-
satisfaction with the results.

 
LASIKamra and PRKamra

Many physicians will recognize that 
a large number of patients who could 
benefit from the KAMRA inlay also 
suffer from myopia or hyperopia with 
or without astigmatism. For such pa-
tients who wish to receive the inlay, 
consecutive LASIK/KAMRA and 
PRK/KAMRA could be a justifiable 

choice. In addition, many 
practitioners have imple-
mented the simultaneous 
approach of PRK and KA-
MRA or LASIK and KA-
MRA instead of using the 
two-step approach, and 
further studies are being 
conducted as to their pre-
dictability and outcomes. 
These procedures have 
the potential to be much 
more convenient for the 
patients, since patients 
wouldn’t have to go to the 
operating room twice and 
combining procedures 

When inserting the KAMRA, move it slightly past the centration point and 

pull it back into the proper alignment.
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Sustained

30% IOP lowering
at 12, 14, and 20 hours post-dose 

in a 3-month study1,2*

CHOOSE TRAVATAN Z® Solution: 
A POWERFUL START 

INDICATIONS AND USAGE
TRAVATAN Z® (travoprost ophthalmic solution) 0.004% is indicated for 
the reduction of elevated intraocular pressure (IOP) in patients with 
open-angle glaucoma or ocular hypertension. 
Dosage and Administration
The recommended dosage is 1 drop in the affected eye(s) once daily in the 
evening. TRAVATAN Z® Solution should not be administered more than once 
daily since it has been shown that more frequent administration of prostaglandin 
analogs may decrease the IOP-lowering effect. 
TRAVATAN Z® Solution may be used concomitantly with other topical ophthalmic 
drug products to lower IOP. If more than 1 topical ophthalmic drug is being used, 
the drugs should be administered at least 5 minutes apart. 

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
Pigmentation—Travoprost ophthalmic solution has been reported to 
increase the pigmentation of the iris, periorbital tissue (eyelid), and eyelashes. 
Pigmentation is expected to increase as long as travoprost is administered. After 
discontinuation of travoprost, pigmentation of the iris is likely to be permanent, 
while pigmentation of the periorbital tissue and eyelash changes have been 
reported to be reversible in some patients. The long-term effects of increased 

pigmentation are not known. While treatment with TRAVATAN Z® Solution can be 
continued in patients who develop noticeably increased iris pigmentation, these 
patients should be examined regularly.
Eyelash Changes—TRAVATAN Z® Solution may gradually change eyelashes 
and vellus hair in the treated eye. These changes include increased length, 
thickness, and number of lashes. Eyelash changes are usually reversible upon 
discontinuation of treatment. 
Use With Contact Lenses—Contact lenses should be removed prior to instillation 
of TRAVATAN Z® Solution and may be reinserted 15 minutes following its 
administration. 
Adverse Reactions 
The most common adverse reaction observed in controlled clinical studies with 
TRAVATAN Z® Solution was ocular hyperemia, which was reported in 30 to 50% of 
patients. Up to 3% of patients discontinued therapy due to conjunctival hyperemia. 
Ocular adverse reactions reported at an incidence of 5 to 10% in these clinical 
studies included decreased visual acuity, eye discomfort, foreign body sensation, 
pain, and pruritus. In postmarketing use with prostaglandin analogs, periorbital 
and lid changes including deepening of the eyelid sulcus have been observed.  
Use in Specifi c Populations 
Use in pediatric patients below the age of 16 years is not recommended because 
of potential safety concerns related to increased pigmentation following long-term 
chronic use. 
For additional information about TRAVATAN Z® Solution, please see
the brief summary of Prescribing Information on the adjacent page.

Help patients start strong and stay on track with 

TRAVATAN Z® Solution has no FDA-approved therapeutic equivalent availableTRAVATAN Z® Solution has no FDA-approved therapeutic equivalent available

* Study Design: Double-masked, randomized, parallel-group, multicenter non-inferiority comparison 
of the effi cacy and safety of travoprost 0.004% preserved with benzalkonium chloride (BAK) to 
TRAVATAN Z® Solution after 3 months of treatment in patients with open-angle glaucoma or ocular 
hypertension. Baseline IOPs were 27.0 mm Hg (n=322), 25.5 mm Hg (n=322), and 24.8 mm Hg 
(n=322) at 8 AM, 10 AM, and 4 PM for TRAVATAN Z® Solution. At the end of Month 3, the TRAVATAN Z® 
Solution group had mean IOPs (95% CI) of 18.7 mm Hg (-0.4, 0.5), 17.7 mm Hg (-0.4, 0.6), and 
17.4 mm Hg (-0.2, 0.8) at 8 AM, 10 AM, and 4 PM, respectively. Statistical equivalent reductions in IOP 
(95% confi dence interval about the treatment differences were entirely within ±1.5 mm Hg) were 
demonstrated between the treatments at all study visits during the 3 months of treatment.

References: 1. Data on fi le, 2013. 2. Lewis RA, Katz GJ, Weiss MJ, et al. Travoprost 0.004% 
with and without benzalkonium chloride: a comparison of safety and effi cacy. J Glaucoma. 
2007;16(1):98-103. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATIONAA

INDICATIONS AND USAGEAA

TRAVAA ATVV AN ZTT ® (travoprost ophthalmic solution) 0.004% is indicated for the reduction of elevated intraocular
pressure in patients with open-angle glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATIONAA

The recommended dosage is one drop in the affected eye(s) once daily in the evening.
TRAVAA ATVV AN ZTT ® (travoprost ophthalmic solution) should not be administered more than once daily since it 
has been shown that more frequent administration of prostaglandin analogs may decrease the intraocular 
pressure lowering effect.

Reduction of the intraocular pressure starts approximately 2 hours after the first administration with 
maximum effect reached after 12 hours.

TRAVAA ATVV AN ZTT ® Solution may be used concomitantly with other topical ophthalmic drug products to lower 
intraocular pressure. If more than one topical ophthalmic drug is being used, the drugs should be 
administered at least five (5) minutes apart.

CONTRAINDICATIONSAA

None

WARNINGS AND PREWW CAUTIONS

Pigmentation

TrTT avoprost ophthalmic solution has been reported to cause changes to pigmented tissues. The most
frequently reported changes have been increased pigmentation of the iris, periorbital tissue (eyelid) and 
eyelashes. Pigmentation is expected to increase as long as travoprost is administered. The pigmentation
change is due to increased melanin content in the melanocytes rather than to an increase in the number 
of melanocytes. After discontinuation of travoprost, pigmentation of the iris is likely to be permanent, while
pigmentation of the periorbital tissue and eyelash changes have been reported to be reversible in some 
patients. Patients who receive treatment should be informed of the possibility of increased pigmentation.
The long term effects of increased pigmentation are not known.

Iris color change may not be noticeable for several months to years. TypicallTT y, the brown pigmentation
around the pupil spreads concentrically towards the periphery of the iris and the entire iris or parts of the 
iris become more brownish. Neither nevi nor freckles of the iris appear to be affected by treatment. While
treatment with TRAVAA AVV TAA AN ZTT ® (travoprost ophthalmic solution) 0.004% can be continued in patients who
develop noticeably increased iris pigmentation, these patients should be examined regularly.

Eyelash Changes

TRAVAA ATVV AN ZTT ® Solution may gradually change eyelashes and vellus hair in the treated eye. These changes 
include increased length, thickness, and number of lashes. Eyelash changes are usually reversible upon 
discontinuation of treatment.

Intraocular Inflammation

TRAVAA ATVV AN ZTT ® Solution should be used with caution in patients with active intraocular inflammation 
(e.g., uveitis) because the inflammation may be exacerbated.

Macular Edema

Macular edema, including cystoid macular edema, has been reported during treatment with travoprost 
ophthalmic solution. TRARR VAA ATVV ANTT Z® Solution should be used with caution in aphakic patients, in pseudophakic 
patients with a torn posterior lens capsule, or in patients with known risk factors for macular edema.

Angle-closure, Inflammatory or Nr eovascular Glaucoma 

TRARR VAA ATVV ANTT Z® Solution has not been evaluated for the treatment of angle-closure, inflammatory or
neovascular glaucoma.

Bacterial Keratitis

There have been reports of bacterial keratitis associated with the use of multiple-dose containers of 
topical ophthalmic products. These containers had been inadvertently contaminated by patients who,
in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.

Use with Contact Lenses

Contact lenses should be removed prior to instillation of TRAVAA ATVV AN ZTT ® Solution and may be reinserted 
15 minutes following its administration.

ADVERSE REACTIONS

Clinical Studies Experience

Because clinical studies are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical studies of a drug cannot be directly compared to rates in the clinical studies of another drug 
and may not reflect the rates observed in practice. The most common adverse reaction observed
in controlled clinical studies with TRARR VAA ATVV ATT N® (travoprost ophthalmic solution) 0.004% and
TRARR VAA ATVV ANTT Z® (tr(( avoprost ophthalmic solution) 0.004% was ocular hyperemia which was reported in 30 to
50% of patients. Up to 3% of patients discontinued therapy due to conjunctival hyperemia. Ocular adverse 
reactions reported at an incidence of 5 to 10% in these clinical studies included decreased visual acuity, eye
discomfort, foreign body sensation, pain and pruritus. Ocular adverse reactions reported at an incidence of
1 to 4% in clinical studies with TRARR VAA ATVV ATT N® or TRARR VAA ATVV ATT N Z® Solutions included abnormal vision, blepharitis,
blurred vision, cataract, conjunctivitis, corneal staining, dry eye, iris discoloration, keratitis, lid margin
crusting, ocular inflammation, photophobia, subconjunctival hemorrhage and tearing.

Nonocular adverse reactions reported at an incidence of 1 to 5% in these clinical studies were allergy,
angina pectoris, anxiety, arthritis, back pain, bradycardia, bronchitis, chest pain, cold/flu syndrome,
depression, dyspepsia, gastrointestinal disorder, headache, hypercholesterolemia, hypertension,
hypotension, infection, pain, prostate disorder, sinusitis, urinary incontinence and urinary tract infections.

In postmarketing use with prostaglandin analogs, periorbital and lid changes including deepening of the 
eyelid sulcus have been observed.

USE IN SPECIFIC POPULATIONSAA

Pregnancy

Pregnancy Category C
TerTT atogenic effects: TrTT avoprost was teratogenic in rats, at an intravenous (IV) dose up to 
10 mcg/kg/day (250 times the maximal recommended human ocular dose (MRHOD), evidenced by an 
increase in the incidence of skeletal malformations as well as external and visceral malformations, such 
as fused sternebrae, domed head and hydrocephaly. TrTT avoprost was not teratogenic in rats at IV doses up 
to 3 mcg/kg/day (75 times the MRHOD), or in mice at subcutaneous doses up to 1 mcg/kg/day (25 times 
the MRHOD). TrTT avoprost produced an increase in post-implantation losses and a decrease in fetal viability 
in rats at IV doses > 3 mcg/kg/day (75 times the MRHOD) and in mice at subcutaneous doses 
> 0.3 mcg/kg/day (7.5 times the MRHOD).

In the offspring of female rats that received travoprost subcutaneously from Day 7 of pregnancy to lactation Day
21 at doses of ≥ 0.12 mcg/kg/day (3 times the MRHOD), the incidence of postnatal mortality was increased, and 
neonatal body weight gain was decreased. Neonatal development was also affected, evidenced by delayed eye
opening, pinna detachment and preputial separation, and by decreased motor activitytt .

There are no adequate and well-controlled studies of TRARR VAA ATVV ATT N Z®ZZ (tr(( avoprost ophthalmic solution) 0.004% 
administration in pregnant women. Because animal reproductive studies are not always predictive of 
human response, TRAVAA ATVV AN ZTT ® Solution should be administered during pregnancy only if the potential 
benefit justifies the potential risk to the fetus.

Nursing Mothers

A study in lactating rats demonstrated that radiolabeled travoprost and/or its metabolites were excreted in 
milk. It is not known whether this drug or its metabolites are excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when TRAVAA AVV TAA AN ZTT ® Solution is administered to a 
nursing woman.

Pediatric Use

Use in pediatric patients below the age of 16 years is not recommended because of potential safety 
concerns related to increased pigmentation following long-term chronic use.

Geriatric Use

No overall clinical differences in safety or effectiveness have been observed between elderly and other 
adult patients.

Hepatic and Renal Impairment

TrTT avoprost ophthalmic solution 0.004% has been studied in patients with hepatic impairment and also in 
patients with renal impairment. No clinically relevant changes in hematology, blood chemistry, or urinalysis 
laboratory data were observed in these patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

TwTT o-year carcinogenicity studies in mice and rats at subcutaneous doses of 10, 30, or 100 mcg/kg/day 
did not show any evidence of carcinogenic potential. However,rr at 100 mcg/kg/day, male rats were only
treated for 82 weeks, and the maximum tolerated dose (MTD) was not reached in the mouse study. The high
dose (100 mcg/kg) corresponds to exposure levels over 400 times the human exposure at the maximum
recommended human ocular dose (MRHOD) of 0.04 mcg/kg, based on plasma active drug levels. TrTT avoprost
was not mutagenic in the Ames test, mouse micronucleus test or rat chromosome aberration assay.
A slight increase in the mutant frequency was observed in one of two mouse lymphoma assays in the 
presence of rat S-9 activation enzymes.

TrTT avoprost did not affect mating or fertility indices in male or female rats at subcutaneous doses up to 
10 mcg/kg/day [250 times the maximum recommended human ocular dose of 0.04 mcg/kg/day on a mcg/kg
basis (MRHOD)]. At AA 10 mcg/kg/day, the mean number of corpora lutea was reduced, and the post-implantation
losses were increased. These effects were not observed at 3 mcg/kg/day (75 times the MRHOD).

PATIENT COUNSELING INFORMAA ATIONAA

Potential for Pigmentation

Patients should be advised about the potential for increased brown pigmentation of the iris, which may be 
permanent. Patients should also be informed about the possibility of eyelid skin darkening, which may be 
reversible after discontinuation of TRAVAA ATVV AN ZTT ® (travoprost ophthalmic solution) 0.004%.

Potential for Eyelash Changes

Patients should also be informed of the possibility of eyelash and vellus hair changes in the treated eye 
during treatment with TRAVAA ATVV AN ZTT ® Solution. These changes may result in a disparity between eyes in 
length, thickness, pigmentation, number of eyelashes or vellus hairs, and/or direction of eyelash growth.
Eyelash changes are usually reversible upon discontinuation of treatment.

Handling the Container

Patients should be instructed to avoid allowing the tip of the dispensing container to contact the eye,
surrounding structures, fingers, or any other surface in order to avoid contamination of the solution by 
common bacteria known to cause ocular infections. Serious damage to the eye and subsequent loss of 
vision may result from using contaminated solutions.

When to Seek Physician Advice

Patients should also be advised that if they develop an intercurrent ocular condition (e.g., trauma or 
infection), have ocular surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid 
reactions, they should immediately seek their physician’s advice concerning the continued use of 
TRAVAA ATVV AN ZTT ® Solution.

Use with Contact Lenses

Contact lenses should be removed prior to instillation of TRAVAA ATVV AN ZTT ® Solution and may be reinserted 
15 minutes following its administration.

Use with Other Ophthalmic Drugs

If more than one topical ophthalmic drug is being used, the drugs should be administered at least five (5) 
minutes between applications.

Rx Only
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ALCON LABORATORIESAA , INC.
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would limit the amount 
of patients’ steroid use 
to just one treatment 
course instead of two. 
In each procedure, it’s 
recommended that the 
refractive error in the 
non-dominant eye inten-
tionally be undercorrect-
ed for a target of -0.5 to 
-0.75 D in patients that 
undergo PRK or LASIK 
in both eyes. Here is a de-
scription of these surgical 
approaches:

•  C o n s e c u t i v e
PRKamra and LASI-
Kamra. If patients wish, 
we can correct the re-
fractive error with PRK or LASIK. 
Then, at another date, usually one to 
three months after the original sur-
gery, they can undergo KAMRA im-
plantation. This two-step approach to 
LASIK/KAMRA and PRK/KAMRA 
has shown good predictability, safety 
and effi cacy in our practice, based on 
short-term results.  

• Simultaneous PRKamra. Our 
method for simultaneous PRK and 
KAMRA involves the same steps of 
centration and implantation of the 
KAMRA inlay as before, followed by 
the alcohol and epithelial removal of 
PRK (a video of this can be viewed 
at https://youtu.be/CcWJpFwgS0M). 
The preliminary results on this simul-
taneous procedure have been good, 
but we do not yet have a large enough 
sample size to evaluate the effective-
ness in terms of six- and 12-month 
data. The scientifi c literature supports 
our belief that it should work effec-
tively. 

We’ve come to the conclusion that 
if you use the KAMRA inlay with 
PRK in the non-dominant eye, since 
the patient will require a similar post-
operative course of topical cortico-
steroids for three to four months for 
both the inlay and PRK surgeries, the 
treatment will be very similar if we do 

the procedures simultaneously. Thus, 
as noted earlier, by combining the two 
procedures, we save the patient time 
and he receives steroids for just one 
period rather than two.

• Simultaneous LASIKamra. We 
have found that simultaneous LASIK 
and KAMRA is also a viable way to 
bring patients into the range of use for 
the KAMRA inlay. Previously, physi-
cians would create the corneal flap 
and place the KAMRA inlay under 
the fl ap.5 However, with our under-
standing now of deeper insertion’s 
benefits, some physicians have al-
ready tested methods of simultaneous 
KAMRA and LASIK with the inlay 
implantation in the corneal pocket 
occurring fi rst, followed by the laser 
ablation of the eye.

We take a different approach. Our 
method for this procedure involves the 
laser ablation of the eye fi rst and the 
KAMRA implantation second in order 
to prevent the KAMRA inlay from 
confounding the pupil tracker on the 
laser. Because the implantation of the 
inlay may not always be in the proper 
position, we think that proceeding 
with the ablation first prevents any 
confusion. In addition, we believe that 
the simultaneous procedure should 
involve a short waiting period to vent 

the corneal pocket for the 
inlay before creating the 
corneal fl ap in the same 
eye, in order to ensure a 
smooth bed for the laser 
ablation (to view a video 
of this, visit https://youtu.
be/GZUvXMUyS7M).
Like PRKamra, we don’t 
yet have a large enough 
sample size to evaluate 
the effectiveness in terms 
of six- and 12-month 
data, but the preliminary 
results have been promis-
ing. 

Overall, we believe that 
corneal presbyopic devic-
es such as the KAMRA, 

and now the recently approved Rain-
drop, are important approvals for the 
baby boomer generation’s particular 
vision needs. However, there is still 
a need for collaboration on studies 
into such devices’ predictability, post-
operative care and long-term results, 
and we look forward to conducting 
further research studies on these top-
ics.  

Dr. Moshirfar is an adjunct profes-
sor of ophthalmology at the John A. 
Moran Eye Center at the University 
of Utah. Mr. Wallace is a clinical re-
search assistant at Hoopes, Durrie, 
Rivera Research in Draper, Utah. 
They have no fi nancial interest in the 
products mentioned.
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In simultaneous PRK and KAMRA, the surgeon centers and implants the 

KAMRA as usual, and then follows with epithelial removal (shown here is 

the alcohol well) and PRK. The inlay is visible in the center of the image.

057_rp1016_f3.indd   63057_rp1016_f3.indd   63 9/23/16   4:46 PM9/23/16   4:46 PM



©2016 Topcon Medical Systems, Inc.

RP1016_Topcon.indd   2RP1016_Topcon.indd   2 9/12/16   3:41 PM9/12/16   3:41 PM



Your dreams  
came true.
The perfect OCT for your practice is here. 

MEET THE MAESTRO.

With its space-saving design, fully automated operation,  

built-in non-mydriatic fundus camera, 50K A Scans/sec,  

and wide 12x9mm scan that captures the optic nerve and  

macula in one scan—the MAESTRO is everything you’ve  

been wishing for and then some. No wonder it’s one of  

the best selling SD OCTs in the world.

Simple, precise and surprisingly affordable. Learn more  

at newsgram.topconmedical.com/maestro.

AAO BOOTH 3144

RP1016_Topcon.indd   3RP1016_Topcon.indd   3 9/12/16   3:41 PM9/12/16   3:41 PM



This article has no commercial sponsorship.

R
EV

IE
W

66 | Review of Ophthalmology | October 2016

Kristine Brennan, Senior Associate Editor

Feature              NSAIDs

Questioning NSAIDs 
For CME Prevention

This post-cataract 

practice is being 

challenged. How 

are surgeons 

responding?

Since S. Rodman Irvine, MD, 
first described cystoid macular 
edema as a distinct sequela of 

cataract surgery in a September 1952 
lecture, CME has remained stubborn-
ly persistent.1 Surgical techniques keep 
evolving, but CME can still take osten-
sibly low-risk patients by surprise. The 
postoperative instillation of NSAID 
drops, together with corticosteroids, 
is widely considered a preemptive 
one-two punch against the macular 
thickening, diminished visual acuity 
and decreased contrast sensitivity of 
CME. An Ophthalmic Technology As-
sessment published in the November 
2015 issue of Ophthalmology, howev-
er, found insuffi cient high-quality evi-
dence to support the use of NSAIDs.2 
Surgeons nevertheless continue to in-
clude NSAIDs in their post-cataract 
arsenals. Here, the lead author of that 
controversial study and cataract sur-
geons who continue prescribing topi-
cal NSAIDs share their insights.

The Study

For the OTA, Stephen J. Kim, MD, 
program director of the vitreoretinal 
fellowship at Vanderbilt Eye Institute 
and associate professor of ophthalmol-
ogy at Vanderbilt University School of 
Medicine, and his colleagues sought to 
determine whether previous studies 

demonstrated the effectiveness of top-
ical NSAIDs in preventing CME-re-
lated vision loss after cataract surgery. 
They estimate that CME detectable 
by fl uorescein angiography occurs in 9 
to 19 percent of patients, with the in-
cidence of “visually important” CME 
occurring in 1 to 4 percent. CME is 
treatable and often self-limiting, but it 
can cause permanent vision loss, and 
its occurrence raises the costs associ-
ated with surgery by approximately 
50 percent, according to the study’s 
authors. To investigate NSAIDs’ ef-
fect on CME prevention and long-
term visual outcomes, defi ned as visual 
acuity at three months postop, the re-
searchers performed comprehensive 
searches of the Cochrane Library and 
PubMed databases. They ultimately 
selected and individually analyzed 
15 relevant studies, then collectively 
summarized them. Dr. Kim and his 
colleagues concluded that topical 
NSAIDs hasten visual recovery in rou-
tine cataract surgery patients, but they 
found no gains in visual acuity three 
months postoperatively compared to 
patients treated with certain cortico-
steroids alone or placebos. They also 
found no support for the conventional 
wisdom that NSAID drops work syn-
ergistically with topical steroids.  

“NSAIDs are fi ne drugs,” says Dr. 
Kim. “But they are a weaker anti-
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infl ammatory than corticoste-
roids, and their effects are re-
dundant. Their addition may 
speed visual recovery, but they 
add nothing to the end result.”  
To help speed attainment of 
best visual results, he says, sur-
geons can increase the dosages 
of topical steroids. 

As to why surgeons keep us-
ing topical NSAIDs, Dr. Kim 
says, “It is so ingrained in the 
culture. It’s also driven by in-
dustry.” He adds that the ex-
tant studies haven’t looked at 
the effect of NSAIDs alone in 
preventing CME. “Historically, all the 
studies done so far have not been fair 
studies, in that they’ve compared pa-
tients on two medications [NSAIDs 
and corticosteroids] to patients taking 
corticosteroids alone. That’s not a one-
to-one comparison. A truly fair study 
would be comparing one patient popu-
lation using just NSAIDs to one us-
ing steroid medication alone, say, four 
times daily, for both groups. That study 
has never been done. It has always 
been a comparison of a corticosteroid 
group to people who are getting twice 
as much medication, and the effects of 
the NSAID are redundant there.

“The evidence we have so far is con-
fl icted,” continues Dr. Kim, who empha-
sizes that his position with a nonprofi t 
teaching hospital precludes any poten-
tial fi nancial interest in his fi ndings. He 
also acknowledges that the community 
practice of using postop NSAIDs will 
probably remain in place for the fore-
seeable future. “It may take 10 or 20 
years to move the standard of care,” 
he says.

Should the Standard Change?

An editorial accompanying the OTA 
anticipated that it would be “provoc-
ative,” and disclosed that expert re-
viewers from the American Society of 
Cataract and Refractive Surgery had 
objected to the initial draft because 

they believed its emphasis on Snel-
len chart acuity three months postop-
eratively failed to consider potential 
problems arising from even transient 
edema preventable by NSAIDs, such 
as patient anxiety, diminished produc-
tivity and independence, and costs of 
additional testing.3 The ASCRS re-
viewers recommended visual acuity 
at one month and patient-reported 
quality of life as better criteria to mea-
sure the value of NSAIDs. Because the 
OTA panel stuck with visual acuity at 
three months as its metric, the ASCRS 
experts declined to endorse the OTA. 

While there may not be any one-
to-one controlled studies comparing 
NSAIDs and steroids, other research 
hints at their standalone value in pre-
venting CME. At the ASCRS 2014 
Symposium, Keith Walter, MD, pre-
sented a paper suggesting that topical 
NSAID monotherapy may in fact be 
more effective than corticosteroids—ei-
ther alone or with NSAIDs—to prevent 
CME.4 Dr. Walter’s fi ve-year retrospec-
tive analysis of 5,000 cataract surgeries 
showed that name-brand bromfenac 
drops by themselves prevented CME 
as well or better than combinations of 
corticosteroids and NSAIDs. 

It’s important to emphasize that 
the above-mentioned paper and the 
OTA investigated two subtly different 
things: NSAIDs’ effi cacy in postopera-
tive CME prevention versus the use-

fulness and cost-effectiveness 
of NSAIDs in preventing long-
term, CME-related vision loss. 
Dr. Kim and his co-authors ac-
knowledged this limitation in 
the OTA. “Although long-term 
visual acuity (≥ three months) 
after cataract surgery is an im-
portant clinical measure of a 
therapeutic intervention,” they 
wrote, “this assessment was not 
designed to comment on the 
rationale and potential value 
of NSAID therapy in prevent-
ing CME soon after surgery 

and the patient satisfaction and 
quality-of-life improvement associated 
with more rapid visual rehabilitation.”2

Dissenting Opinions

David R. Hardten, MD, in private 
practice with Minnesota Eye Consul-
tants and an adjunct professor at the 
University of Minnesota Department 
of Ophthalmology and the Illinois 
College of Optometry, reports that 
his postop use of NSAIDs for cata-
ract cases remains unchanged after the 
OTA. “The data has had some articles 
in favor of NSAIDs, and some articles 
suggesting that maybe there’s no ben-
efi t, but I’ve used them for a very long 
time and been happy with the results. I 
think they do provide a little bit better 
patient comfort after surgery, as well as 
reducing cystoid macular edema.

“I typically use them twice a day for 
the first week, and then once a day 
typically until the bottle’s empty or four 
weeks—whichever comes first,” he 
continues. “I use them in routine eyes, 
and I use them a little bit longer in pa-
tients who have risk factors for cystoid 
macular edema, like diabetics or folks 
with epiretinal membrane.”  

One built-in limitation of the OTA is 
the historic lack of uniform criteria for 
identifying CME. However, OCT and 
fl uorescein angiography detect macu-
lar thickening during the early postop 
period, even in the absence of visual 

OCT image of a retina with CME. Disruption of the blood-

retinal barrier due to postop infl ammation may contribute to

the condition.2

S
te

p
h

e
n

 J. K
im

, M
D

066_rp1016_f4.indd   68066_rp1016_f4.indd   68 9/23/16   4:52 PM9/23/16   4:52 PM



888-myLENSTAR
myLENSTAR.com
© 2016 Haag-Streit USA. All Rights Reserved.

LENSTAR LS 900
Improving outcomes.

“ The LENSTAR is a remarkably easy to use all-in-one IOL power 
calculation tool, that includes the new Hill-RBF Method, and delivers 
exceptionally accurate axial length, anterior chamber depth and 
lens thickness by optical biometry. At the same time, its dual zone 
autokeratometry feature is precise and uniformly consistent. The 
LENSTAR is an excellent choice for surgeons migrating towards torics 
and other premium IOLs where highly accurate outcomes are critical 
for success.”

- Warren E. Hill, MD, FACS 
Mesa, Arizona

See it a
t

AA
O

Booth 

#2319

Exclusive Rights To The Hill-RBF Method
LENSTAR LS 900 is the only biometer that has this innovative technology built in.*

Barrett & Olsen Formulas on Board 
Measured lens thickness and two of the latest generation multivariable IOL 

formulas allow for IOL power prediction with the LENSTAR.

T-Cone Toric Platform
The optional t-cone complements LENSTAR’S measurement pallet with true 
Placido topography of the central cornea along with a powerful surgical planner 

using the Barrett toric calculator. 

EyeSuite IOL Toric Planner
The optional IOL toric planner allows optimization of the incision location and 
planning of the surgery on real eye images to reach advanced refractive results.

*The Hill-RBF Method is available on the Lenstar LS 900 Pro and LS 900 Pro with APS models. 

RO1016_Haag Lens.indd   1 9/15/16   2:15 PM



70 | Review of Ophthalmology | October 2016

R
EV

IE
W

NSAIDsFeature 

CME symptoms such as loss 
of visual acuity on a Snellen 
chart, diminished contrast sen-
sitivity and metamorphopsia. 

In the absence of universal 
endpoints delineating when 
CME becomes problem-
atic, Dr. Hardten considers 
NSAIDs a rational choice to 
speed visual recovery. “I guess 
the defi nition of when cystoid 
macular edema becomes cred-
ited as significant is based at 
least a little bit on the patient’s 
expectations,” he observes. 
“If you know that a patient is 
extremely sensitive to subtle 
changes in their vision, if you 
think that 10 or 15 microns is 
going to be clinically signifi-
cant to that specific patient, 
then you might very well de-
rive more benefi t from using 
an NSAID. Their sensitivity may be a 
little bit higher, so a margin of just 10 to 
15 microns might be apparent to that 
specifi c patient. Typically, it’s around 
two to four weeks where even that 
subtle cystoid macular edema might 
bother some patients.” 

Those early postop weeks can be-
come especially fraught with high 
expectations if your patient is set to 
undergo a second consecutive cataract 
procedure, Dr. Hardten notes. “Some-
times, that’s right when you’re trying 
to get their second eye done. You want 
them to be pretty happy with that fi rst 
result, but when they’re dealing with 
even a subtle amount of cystoid macu-
lar edema, sometimes it’s hard to have 
them be happy about the prospect of 
submitting to the surgery for a second 
time.”

Johnny L. Gayton, MD, in private 
practice at Eyesight Associates in War-
ner Robins, Ga., and adjunct professor 
of ophthalmology at Mercer University 
School of Medicine, also factors in pa-
tient expectations when prescribing 
topical NSAIDs and sees no reason 
to stop using them. Dr. Gayton con-

curs that patients want “premium out-
comes” in this age of premium IOLs, 
but opines that the distinction between 
visually bothersome CME and macu-
lar thickening unaccompanied by pa-
tient complaint is meaningless when 
deciding to use NSAIDs: “If you have 
as little as 10 to 20 microns of macular 
thickening, which reduces your con-
trast, whether it bothers somebody 
or not is actually baseless. There are 
patients who are not going to complain 
if you cut their little fi nger off; there 
are other patients who are going to 
complain at just a slight decrease in 
contrast sensitivity. If you want the ab-
solute best outcome for each patient, 
why not give them something that’s 
going to make that better outcome 
more likely?

“There are lots of reasons to use 
a nonsteroidal, and not just for the 
prevention of CME,” he continues. 
“Nonsteroidals help with pain. Non-
steroidals help get infl ammation under 
control more quickly, and any time you 
get infl ammation under control more 
quickly, you get quicker visual recov-
ery. “ Dr. Gayton prescribes NSAID 

drops for four to six weeks 
postoperatively in patients with 
no known CME risk factors, 
and for a minimum of eight 
weeks in patients with known 
risks.  

Dr. Gayton remains con-
vinced of the synergistic effect 
of combining topical NSAIDs 
with steroids, and likens 
blocking multiple inflamma-
tory pathways with two dif-
ferent eye drops to compet-
ing in mixed martial arts. “IN 
MMA, you get hit with fists, 
and you get kicked, both. If you 
have multiple weapons, you’re 
much more likely to be suc-
cessful than if you only have 
one. So you use both a steroid 
and a nonsteroidal,” he says. 

Dr. Gayton says that he 
would prescribe NSAIDs if 

forced to choose between drug class-
es, because they are specifi c and less 
prone to causing side effects. “You 
don’t get pressure spikes with a non-
steroidal: You do with steroids,” he 
says. Still, he routinely uses steroids 
with NSAIDs. “You use both to start 
with, and you get the inflammation 
under good control, then just continue 
with the nonsteroidal to prevent the 
long-term sequelae of infl ammation, 
such as CME.” 

Dr. Kim, however, maintains that 
combining NSAIDs and corticoste-
roids is an unnecessary step in routine 
eyes, because topical steroids alone 
can safely do the job of preventing 
CME in low-risk patients. While he 
acknowledges that there may be a role 
for NSAIDs in inflammation-prone 
patients such as those with severe 
diabetes, he says that topical steroid 
monotherapy delivers the same long-
term outcome and is generally well 
tolerated. “We are only looking at use 
of steroid drops for a very limited time, 
four to six weeks, and any adverse ef-
fects tend to be very limited no matter 
which medication you’re using,” he 

Top: CME in an eye untreated by NSAIDs at fi ve weeks. 

Visual acuity was 20/50. Epiretinal membrane was present 

preoperatively. Bottom: The same eye after a six-week 

course of treatment combining NSAIDs and steroids. Visual 

acuity was 20/20.
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1 INDICATIONS AND USAGE
EYLEA® (aflibercept) Injection is indicated for the treatment of patients 
with Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular 
Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema 
(DME), and Diabetic Retinopathy (DR) in Patients with DME.
2 DOSAGE AND ADMINISTRATION
2.1 Important Injection Instructions. For ophthalmic intravitreal injection. 
EYLEA must only be administered by a qualified physician.
2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD). 
The recommended dose for EYLEA is 2 mg (0.05 mL or 50 microliters) 
administered by intravitreal injection every 4 weeks (monthly) for the first 
12 weeks (3 months), followed by 2 mg (0.05 mL) via intravitreal injection 
once every 8 weeks (2 months). Although EYLEA may be dosed as frequently 
as 2 mg every 4 weeks (monthly), additional efficacy was not demonstrated 
in most patients when EYLEA was dosed every 4 weeks compared to every 
8 weeks. Some patients may need every 4 week (monthly) dosing after the 

2.3 Macular Edema Following Retinal Vein Occlusion (RVO). The 
recommended dose for EYLEA is (0.05 mL or 50 microliters) administered 
by intravitreal injection once every 4 weeks (monthly).
2.4 Diabetic Macular Edema (DME). The recommended dose for EYLEA 
is (0.05 mL or 50 microliters) administered by intravitreal injection every 
4 weeks (monthly) for the first 5 injections followed by 2 mg (0.05 mL) 
via intravitreal injection once every 8 weeks (2 months). Although EYLEA 
may be dosed as frequently as 2 mg every 4 weeks (monthly), additional 
efficacy was not demonstrated in most patients when EYLEA was dosed 
every 4 weeks compared to every 8 weeks. Some patients may need every 
4 week (monthly) dosing after the first 20 weeks (5 months).
2.5 Diabetic Retinopathy (DR) in Patients with DME. The recommended 
dose for EYLEA is 2 mg (0.05 mL or 50 microliters) administered by 
intravitreal injection every 4 weeks (monthly) for the first 5 injections, 
followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks 
(2 months). Although EYLEA may be dosed as frequently as 2 mg every 
4 weeks (monthly), additional efficacy was not demonstrated in most 
patients when EYLEA was dosed every 4 weeks compared to every 8 weeks. 
Some patients may need every 4 week (monthly) dosing after the first 

2.6 Preparation for Administration. EYLEA should be inspected 
visually prior to administration. If particulates, cloudiness, or discoloration 
are visible, the vial must not be used. Using aseptic technique, the intravitreal 
injection should be performed with a 30-gauge x ½-inch injection needle. 
For complete preparation for administration instructions, see full prescribing 
information.
2.7 Injection Procedure. The intravitreal injection procedure should be 
carried out under controlled aseptic conditions, which include surgical 
hand disinfection and the use of sterile gloves, a sterile drape, and a sterile 
eyelid speculum (or equivalent). Adequate anesthesia and a topical broad–
spectrum microbicide should be given prior to the injection. 
Immediately following the intravitreal injection, patients should be monitored 
for elevation in intraocular pressure. Appropriate monitoring may consist of a 
check for perfusion of the optic nerve head or tonometry. If required, a sterile 
paracentesis needle should be available. 
Following intravitreal injection, patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment (e.g., eye 
pain, redness of the eye, photophobia, blurring of vision) without delay (see 
Patient Counseling Information).
Each vial should only be used for the treatment of a single eye. If the 
contralateral eye requires treatment, a new vial should be used and the sterile 
field, syringe, gloves, drapes, eyelid speculum, filter, and injection needles 
should be changed before EYLEA is administered to the other eye.
After injection, any unused product must be discarded.
3 DOSAGE FORMS AND STRENGTHS
Single-use, glass vial designed to provide 0.05 mL of 40 mg/mL solution
(2 mg) for intravitreal injection.
4 CONTRAINDICATIONS
EYLEA is contraindicated in patients with 
• Ocular or periocular infections
• Active intraocular inflammation
• Known hypersensitivity to aflibercept or any of the excipients in EYLEA.
Hypersensitivity reactions may manifest as severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments. Intravitreal injections, 
including those with EYLEA, have been associated with endophthalmitis 
and retinal detachments (see Adverse Reactions). Proper aseptic injection 
technique must always be used when administering EYLEA. Patients should 
be instructed to report any symptoms suggestive of endophthalmitis or 
retinal detachment without delay and should be managed appropriately (see 
Dosage and Administration and Patient Counseling Information).
5.2 Increase in Intraocular Pressure. Acute increases in intraocular pressure 
have been seen within 60 minutes of intravitreal injection, including with 
EYLEA (see Adverse Reactions). Sustained increases in intraocular pressure 
have also been reported after repeated intravitreal dosing with vascular 
edothelial growth factor (VEGF) inhibitors. Intraocular pressure and the 
perfusion of the optic nerve head should be monitored and managed 
appropriately (see Dosage and Administration).

5.3 Thromboembolic Events. There is a potential risk of arterial 
thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, 
including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial  
infarction, or vascular death (including deaths of unknown cause). The 
incidence of reported thromboembolic events in wet AMD studies during the 
first year was 1.8% (32 out of 1824) in the combined group of patients treated 
with EYLEA. The incidence in the DME studies from baseline to week 52 was 
3.3% (19 out of 578) in the combined group of patients treated with EYLEA 
compared with 2.8% (8 out of 287) in the control group; from baseline to 
week 100, the incidence was 6.4% (37 out of 578) in the combined group 
of patients treated with EYLEA compared with 4.2% (12 out of 287) in the 
control group. There were no reported thromboembolic events in the patients 
treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in the 
Warnings and Precautions section of the labeling:
• Endophthalmitis and retinal detachments
• Increased intraocular pressure
• Thromboembolic events
6.1 Clinical Trials Experience. Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in other clinical trials of 
the same or another drug and may not reflect the rates observed in practice.
A total of 2711 patients treated with EYLEA constituted the safety population 
in seven phase 3 studies. Among those, 2110 patients were treated with 
the recommended dose of 2 mg. Serious adverse reactions related to 
the injection procedure have occurred in <0.1% of intravitreal injections 
with EYLEA including endophthalmitis and retinal detachment. The most 
common adverse reactions ( 5%) reported in patients receiving EYLEA were 
conjunctival hemorrhage, eye pain, cataract, vitreous floaters, intraocular 
pressure increased, and vitreous detachment.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data 
described below reflect exposure to EYLEA in 1824 patients with wet AMD, 
including 1223 patients treated with the 2-mg dose, in 2 double-masked, 
active-controlled clinical studies (VIEW1 and VIEW2) for 12 months.

Table 1: Most Common Adverse Reactions ( 1%) in Wet AMD Studies

Adverse Reactions
EYLEA 

(N=1824)

Active Control 
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28%

Eye pain 9% 9%

Cataract 7% 7%

Vitreous detachment 6% 6%

Vitreous floaters 6% 7%

Intraocular pressure increased 5% 7%

Ocular hyperemia 4% 8%

Corneal epithelium defect 4% 5%
Detachment of the retinal pigment 
epithelium

3% 3%

Injection site pain 3% 3%

Foreign body sensation in eyes 3% 4%

Lacrimation increased 3% 1%

Vision blurred 2% 2%

Intraocular inflammation 2% 3%

Retinal pigment epithelium tear 2% 1%

Injection site hemorrhage 1% 2%

Eyelid edema 1% 2%

Corneal edema 1% 1%

Less common serious adverse reactions reported in <1% of the patients 
treated with EYLEA were hypersensitivity, retinal detachment, retinal tear, 
and endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described 
below reflect 6 months exposure to EYLEA with a monthly 2 mg dose in 218 
patients following CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 
91 patients following BRVO in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions ( 1%) in RVO Studies
Adverse Reactions CRVO BRVO

EYLEA 
(N=218)

Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%

Conjunctival hemorrhage 12% 11% 20% 4%

Intraocular pressure increased 8% 6% 2% 0%

Corneal epithelium defect 5% 4% 2% 0%

Vitreous floaters 5% 1% 1% 0%

Ocular hyperemia 5% 3% 2% 2%

Foreign body sensation in eyes 3% 5% 3% 0%

Vitreous detachment 3% 4% 2% 0%

Lacrimation increased 3% 4% 3% 0%

Injection site pain 3% 1% 1% 0%

Vision blurred 1% <1% 1% 1%

Intraocular inflammation 1% 1% 0% 0%

Cataract <1% 1% 5% 0%

Eyelid edema <1% 1% 1% 0%

Less common adverse reactions reported in <1% of the patients treated with 
EYLEA in the CRVO studies were corneal edema, retinal tear, hypersensitivity, 
and endophthalmitis.
Diabetic Macular Edema (DME). The data described below reflect 
exposure to EYLEA in 578 patients with DME treated with the 2-mg dose in 2 
double-masked, controlled clinical studies (VIVID and VISTA) from baseline 
to week 52 and from baseline to week 100.

Table 3: Most Common Adverse Reactions ( 1%) in DME Studies
Adverse Reactions Baseline to Week 52 Baseline to Week 100

EYLEA 
(N=578)

Control 
(N=287)

EYLEA 
(N=578)

Control 
(N=287)

Conjunctival hemorrhage 28% 17% 31% 21%

Eye pain 9% 6% 11% 9%

Cataract 8% 9% 19% 17%

Vitreous floaters 6% 3% 8% 6%

Corneal epithelium defect 5% 3% 7% 5%

Intraocular pressure increased 5% 3% 9% 5%

Ocular hyperemia 5% 6% 5% 6%

Vitreous detachment 3% 3% 8% 6%

Foreign body sensation in eyes 3% 3% 3% 3%

Lacrimation increased 3% 2% 4% 2%

Vision blurred 2% 2% 3% 4%

Intraocular inflammation 2% <1% 3% 1%

Injection site pain 2% <1% 2% <1%

Eyelid edema <1% 1% 2% 1%

Less common adverse reactions reported in <1% of the patients treated with 
EYLEA were hypersensitivity, retinal detachment, retinal tear, corneal edema, 
and injection site hemorrhage.
6.2 Immunogenicity. As with all therapeutic proteins, there is a potential for 
an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect 
the percentage of patients whose test results were considered positive for 
antibodies to EYLEA in immunoassays. The detection of an immune response 
is highly dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of 
antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of 
immunoreactivity to EYLEA was approximately 1% to 3% across treatment 
groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were 
detected in a similar percentage range of patients. There were no differences 
in efficacy or safety between patients with or without immunoreactivity.
6.3 Postmarketing Experience. The following adverse reactions have been 
identified during postapproval use of EYLEA. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
• Hypersensitivity including rash, pruritus, and urticaria as well as isolated  
 cases of severe anaphylactic/anaphylactoid reactions.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-fetal 
toxicity when administered every three days during organogenesis to 
pregnant rabbits at intravenous doses 3 mg per kg, or every six days at 
subcutaneous doses 0.1 mg per kg. Adverse embryo-fetal effects included 
increased incidences of postimplantation loss and fetal malformations, 
including anasarca, umbilical hernia, diaphragmatic hernia, gastroschisis, cleft 
palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, 
sternebrae, and ribs; supernumerary vertebral arches and ribs; and incomplete 
ossification). The maternal No Observed Adverse Effect Level (NOAEL) in 
these studies was 3 mg per kg. Aflibercept produced fetal malformations at 
all doses assessed in rabbits and the fetal NOAEL was less than 0.1 mg per kg. 
Administration of the lowest dose assessed in rabbits (0.1 mg per kg) resulted 
in systemic exposure (AUC) that was approximately 10 times the systemic 
exposure observed in humans after an intravitreal dose of 2 mg.
There are no adequate and well-controlled studies in pregnant women. 
EYLEA should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. Females of reproductive potential should use 
effective contraception prior to the initial dose, during treatment, and for at 
least 3 months after the last intravitreal injection of EYLEA.
8.3 Nursing Mothers. It is unknown whether aflibercept is excreted in human 
milk. Because many drugs are excreted in human milk, a risk to the breastfed 
child cannot be excluded. EYLEA is not recommended during breastfeeding. 
A decision must be made whether to discontinue nursing or to discontinue 
treatment with EYLEA, taking into account the importance of the drug to 
the mother. 
8.4 Pediatric Use. The safety and effectiveness of EYLEA in pediatric patients 
have not been established.
8.5 Geriatric Use. In the clinical studies, approximately 76% (2049/2701) 
of patients randomized to treatment with EYLEA were 65 years of age 
and approximately 46% (1250/2701) were 75 years of age. No significant 
differences in efficacy or safety were seen with increasing age in these 
studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing 
endophthalmitis or retinal detachment. If the eye becomes red, sensitive 
to light, painful, or develops a change in vision, advise patients to seek 
immediate care from an ophthalmologist (see Warnings and Precautions). 
Patients may experience temporary visual disturbances after an intravitreal 
injection with EYLEA and the associated eye examinations (see Adverse 
Reactions). Advise patients not to drive or use machinery until visual function 
has recovered sufficiently.
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says. “The potential adverse effects, including corneal haze, 
corneal melting and increased IOP are similar, whether 
you use NSAIDs or steroids for CME prevention.” 

While he acknowledges that not every cataract patient 
will need postoperative NSAIDs, Dr. Gayton chooses to 
err on the side of caution. “Sure, there are people in high-
risk categories, but we have all seen folks develop problems 
that you wouldn’t expect. Nonsteroidals make that less 
likely to happen.” In his experience, omitting NSAIDS 
opens the door to higher incidences of CME. Dr. Gayton 
relates that with the advent of “dropless” cataract surgery, 
he continued to prescribe NSAID drops postoperatively—
and saw CME cases increase in the dropless patients of 
colleagues who didn’t. “I’ve had cataract surgery myself,” 
he says. “I’m a low-risk guy, but I used my nonsteroidal. My 
mother is low risk as well, but I used a nonsteroidal on her.”

Long-term Outcomes vs. Short–term Value

In addition to valuing NSAIDs as a means of shutting the 
door to the early development of CME and speeding visual 
recovery, both Dr. Hardten and Dr. Gayton prescribe them 
for pain control. “Another thing to consider is that it may 
provide some comfort to the patient, because the NSAID 
has a little bit of an anesthetic effect on the ocular surface,”  
notes Dr. Hardten. “So sometimes that incisional discom-
fort on the fi rst few days is less with an NSAID.”

As a former cataract patient, Dr. Gayton gives cre-
dence to patient complaints of postoperative pain and says 
NSAIDs defi nitely help. “If people don’t hurt, they love 
it,” he says.

Pain control, like speed of visual recovery, is a short-
term, quality-of-life measure not evaluated in the OTA. 
Dr. Kim and his colleagues estimated that topical NSAIDs 
have an average wholesale price of $70 to $130 per bottle, 
representing up to $180 in added surgery costs.2 Even in 
the face of the OTA’s fi nding that these additional costs 
may well be unnecessary in the long run, surgeons and 
their patients seem to consider NSAIDs a worthwhile 
expense for reasons outside the scope of the study: closer 
alignment of early visual results with patient expectations, 
comfort, and overall quality of life.  

Dr. Kim and Dr. Hardten report no relevant fi nancial inter-
ests; Dr. Gayton is a paid consultant for Bausch + Lomb, Shire, 
Sun and Omeros.

1. Irvine SR. A newly defi ned vitreous syndrome following cataract surgery. Am J Ophthalmol 
1953;36;5:599-600,600a,600b,601-19.
2. Kim SJ,Schoenberger SD, Thorne JE et al. Ophthalmic technology assessment: Topical nonsteroidal 
anti-infl ammatory drugs and cataract surgery. Ophthalmology 2015;122;11:2159-68.
3. Jampel HD. Ophthalmic technology assessments. Ophthalmology 2015;122;11:2157-8.
4. Walter K. Effect of perioperative drop regimen on CME after cataract surgery. ASCRS 2014 
Symposium. Presented April 25, 2014.
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Edited by Carl Regillo, MD, and Emmett T. Cunningham, Jr., MD, PhD, MPH

The Diabetic Retinopathy Clinical 
Research Network, since its incep-

tion in 2003, has regularly presented 
us with new information leading to 
improved treatments for sight-threat-
ening complications of diabetic reti-
nopathy. Given the rapidly increasing 
prevalence of diabetes mellitus world-
wide, there clearly is a need for new 
therapies to prevent vision loss in these 
high-risk patients. With the recent 
publication of the results of Protocols S 
and T, the DRCRnet has given us new 
data that will alter our management of 
proliferative diabetic retinopathy and 
diabetic macular edema. Protocol S 
compared intravitreous ranibizumab 
0.5 mg injections to panretinal photo-
coagulation for the treatment of PDR,1 
and Protocol T compared three treat-
ments for DME: intravitreous afl iber-
cept 2 mg; bevacizumab 1.25 mg; and 
ranibizumab 0.3 mg.2,3 In this article, 
we’ll examine each trial more closely, 
with an eye toward putting their fi nd-
ings to use in our practices.

Protocol S

To understand the significance of 
Protocol S, it helps to discuss PDR 

and how we’ve treated it in the past. 
Untreated, PDR is a leading cause of 
blindness in the diabetic population. 
PRP has been an effective but inher-
ently destructive treatment for four de-
cades. Multiple trials of anti-vascular 
endothelial growth factor therapy for 
DME have reproducibly demonstrat-
ed signifi cant regression of retinopathy 
severity with VEGF inhibition.4-6 This 
observation led to considerable inter-
est in comparing PRP to anti-VEGF 
therapy for preventing sight-threaten-
ing complications of PDR.

In Protocol S, the primary objec-
tive was to compare the safety and 
efficacy of PRP to intravitreous
ranibizumab 0.5 mg injections for the 
treatment of PDR (the 0.5-mg dose 
was used because at study initiation, the 
0.3-mg dose was not yet Food and 
Drug Administration-approved or 
available). The primary outcome of the 
study was that ranibizumab was non-
inferior to PRP, with a non-inferiority 
limit of fi ve letters.

Important secondary outcomes 
included an area-under-the-curve 
(AUC) analysis of vision, changes in 
visual fi eld, development of DME and 
rates of vitrectomy for complications 

such as vitreous hemorrhage and trac-
tion retinal detachment.

At 55 sites, researchers randomized 
394 eyes of 304 patients with active 
PDR, vision better than or equal to 
20/320 and no prior PRP in a 1:1 ra-
tio to receive either six injections of 
ranibizumab 0.5 mg at monthly in-
tervals (n=191), or immediate PRP 
in one to three sessions over a maxi-
mum eight-week period (n=203). In 
the ranibizumab group, subsequent 
injections were given according to a 
prespecified retreatment algorithm 
over the initial two years of follow-up, 
and supplemental PRP was given in 
the laser group according to similar cri-
teria. The retreatment decision rested 
on whether the neovascularization of 
the disc/neovascularization elsewhere 
was resolved, persistent but stable, or 
worsening. Center-involving DME at 
baseline was allowed in both groups 
and researchers treated it with ranibi-
zumab injections using the DRCR re-
treatment algorithm from Protocol I.7 

At baseline, the groups were well 
balanced in respect to age, sex, dura-
tion of diabetes, mean A1C level and 
no prior PRP. Mean baseline vision 
was 75 letters (20/32) in both groups, 

John A. Wells, MD, Columbia, S.C.

An experienced clinician and retinal researcher discusses what 
the trials’ fi ndings might mean for clinical practice.

A Deeper Look at
Protocols S and T
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and the mean OCT central subfield 
thickness was 262 in the ranibizum-
ab group and 249 in the PRP group. 
Center-involving DME was present at 
baseline in 22 percent and 23 percent 
of eyes in the ranibizumab and PRP 
groups, respectively.

In the ranibizumab group, eyes with 
baseline DME (n=36) received a me-
dian of 14 injections over two years 
versus a median of 10 injections in 
eyes without baseline DME (n=133). 
Only 6 percent of ranibizumab eyes 
received PRP for rescue treatment 
over two years, usually during vitrec-
tomy. In the PRP group, 98 percent 
of eyes received initial PRP according 
to protocol, and 45 percent received 
supplemental PRP for worsening PDR 
at a median of seven months from 
baseline. In the PRP group, 55 per-
cent of eyes received at least one ra-
nibizumab injection for DME during 
the two years of follow-up. PRP eyes 
with baseline DME (n=42) received 
a median of nine injections, while 
eyes without baseline DME (n=135) 

received a median of zero injections 
through two years. 

At the two-year primary endpoint, 
ranibizumab was non-inferior to PRP 
with a mean gain of +2.8 letters vs. 
+0.2 letters in the PRP group. This 
met the non-inferiority limit of -5 let-
ters. In eyes with central DME at 
baseline, ranibizumab gave superior 
improvement in visual acuity with a 
gain of eight letters versus two letters 
in the PRP group, despite both arms 
receiving ranibizumab injections for 
the DME (Figure 1).

Important secondary outcomes also 
favored ranibizumab. Visual fi eld loss, 
measured in decibels by Humphrey 
analyzers using the 30-2 and 60-4 pro-
grams, was signifi cantly less in the ra-
nibizumab arms, with a mean of -23 
decibels lost versus -422 decibels in the 
PRP arm. The pre-planned AUC anal-
ysis favored ranibizumab +4.5 letters 
vs. +0.3 letters for the PRP group. Not 
surprisingly, given the known effect 
of ranibizumab on DME, eyes in the 
ranibizumab group had greater reduc-

tions in optical coherence tomography 
CST, and fewer eyes developed DME 
during the two years of the study (9 
percent vs. 28 percent in the PRP 
group). Also, rates of vitrectomy were 
less at 4 percent, vs. 15 percent in the 
PRP group. Fortunately there were 
no signifi cant differences between the 
two treatment arms in ocular or sys-
temic safety events.

So protocol S clearly demonstrated 
that ranibizumab is at least as effective 
as PRP in treating PDR (though in both 
groups about 40 to 45 percent of eyes 
had active NV at two years). There’s 
signifi cant data that ranibizumab is a 
better treatment, with superior two-
year visual acuity gains, particularly in 
eyes with baseline DME, and dramati-
cally less visual fi eld loss compared to 
PRP. Additionally, ranibizumab treated 
eyes were less likely to develop DME 
and less likely to require vitrectomy.

However, there are important dif-
ferences in treatment burden, cost and 
risk of worsening disease if a patient 
treated with ranibizumab fails to re-
turn for appropriate follow-up. PRP 
has a proven track record of long-term 
stability of PDR regression, with most 
eyes remaining stable for as long as 
15 years after laser with no additional 
treatment.8 The two-year outcomes 
thus far don’t allow us confi dence in 
the long-term stability of PDR treated 
with ranibizumab alone. The study is 
planned for fi ve years, so those ongo-
ing results will inform us as we inte-
grate this data into our clinical practice.

Finally, I believe the most important 
outcome of this study is the superior 
vision outcomes with ranibizumab in 
eyes with PDR and central DME at 
baseline. Remarkably, eyes in the PRP 
group that had baseline DME would 
have received ranibizumab according 
to the same retreatment algorithm as 
eyes with DME in the ranibizumab 
group, yet showed significantly less 
improvement in vision, suggesting a 
negative effect of PRP on vision. When 
adding the benefi t to visual fi eld, ra-

Figure 1. Mean changes in visual acuity at two years in Protocol S in PDR eyes with and

without baseline DME. The difference in eyes with baseline DME (left) signifi cantly favors 

the ranibizumab treatment arm over the panretinal photocoagulation arm, despite both 

groups receiving ranibizumab injections for DME. The difference in the PRP arm (right) is 

not signifi cant and met the non-inferiority limit for ranibizumab not being worse than PRP.

All fi gures provided and copyright owned by the DRCR Network.
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nibizumab treatment would seem to 
be the preferred approach in these 
eyes.

Protocol T

The DRCR Protocol I results, pub-
lished in 2010, demonstrated the su-
perior visual improvements in eyes 
with center-involved DME treated 
with intravitreous ranibizumab 0.5 mg, 
with prompt or deferred focal/grid la-
ser, over laser alone and intravitreous 
triamcinolone plus focal/grid laser.9 
This established ranibizumab as the 
preferred therapy for center-involved 
DME. Prior to the FDA approval of 
ranibizumab 0.3 mg for the treatment 
of DME, bevacizumab 1.25 mg was 
being widely used off label as a sub-
stitute for ranibizumab to treat DME. 
Similar to the situation with neovascu-
lar AMD and the Comparison of AMD 
Treatments Trials, the DRCRnet or-
ganized Protocol T, a non-inferiority 
study to compare ranibizumab and 
bevacizumab for DME. Prior to study 
initiation, aflibercept 2 mg became 

FDA approved for neovascular AMD 
treatment. With afl ibercept available, 
the study was changed to a three-way 
superiority study. The investigators ad-
justed the ranibizumab dose to 0.3 mg 
after the FDA approval of that dose for 
DME in September 2012, shortly after 
the study began.

In protocol T, 660 eyes with visual 
acuity of 20/32 to 20/320 and center-
involving DME on clinical exam, con-
fi rmed by OCT, were enrolled at 89 
sites. No prior anti-VEGF therapy 
in the previous 12 months was al-
lowed, as well as no laser or steroid 
treatment for DME in the prior four 
months. The treatment groups were 
intravitreous injections of afl ibercept 
2 mg (n=224), bevacizumab 1.25 mg
(n=218) or ranibizumab 0.3 mg 
(n=218). At baseline, the three groups 
were comparable in terms of visual 
acuity (68 to 69 letters) and mean 
OCT central subfi eld thickness (376 
to 390 µm). There was no difference in 
the percentage of eyes with prior laser 
for DME (36 to 39 percent) or with 
prior anti-VEGF therapy (11 to 14 per-

cent). There were also no imbalances 
in systemic baseline characteristics 
such as age, duration of diabetes, race 
or hemoglobin A1C values. Retention 
in the study was excellent, with more 
than 95 percent of patients completing 
the one-year primary outcome visit 
and more than 90 percent completing 
the two-year fi nal visit.

Starting at the baseline visit, injec-
tions were given as often as every four 
weeks according to a prespecifi ed re-
treatment algorithm that was Web-
based and determined in real time 
during the study visit. Essentially, in 
the fi rst year patients were examined 
every four weeks and, after the base-
line injection, retreatment was given 
if the eye improved or worsened in 
vision by fi ve or more ETDRS letters 
or in OCT CST by 10 percent or more. 
In the fi rst six months, injections were 
continued unless the eye achieved 
20/20 or better vision and the OCT 
CST became normal (250 µm or less 
Stratus equivalent).10 At or after six 
months, if the vision and OCT were 
stable for two consecutive injections 
and there was persistent edema or vi-
sion loss, investigators applied focal 
grid laser and stopped injections. After 
that, if the vision or OCT worsened, 
they resumed the injections. This im-
plies that the protocol tolerated the 
persistent edema and vision loss after 
six months and non-protocol treatment 
for persistent edema wasn’t allowed.

In the second year, visits could be 
extended up to 16 weeks depending 
on the status of the eye; retreatment 
in year two was only allowed if the vi-
sion or OCT CST worsened. Compli-
ance with protocol treatment was high 
through two years: Researchers gave 
98 percent of required injections, and 
injections were given when the proto-
col indicated deferral in only 0.5 per-
cent of visits. Non-protocol alternative 
treatments were given in three eyes 
(1 percent), 10 eyes (5 percent) and 
1 eye (<1 percent) in the afl ibercept, 
bevacizumab and ranibizumab groups, 

Figure 2. Mean changes in visual acuity by baseline vision subgroup of 20/32 to 20/40 on 

the left and 20/50 to 20/320 on the right. The difference between afl ibercept and

ranibizumab seen at one year in the worse vision group wasn’t seen at two years.
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respectively, that met treatment failure 
criteria.

In the fi rst year, eyes received a me-
dian of nine, 10 and 10 injections in 
the afl ibercept, bevacizumab and ra-
nibizumab groups, respectively. In the 
second year, the number of injections 
declined by approximately 40 percent, 
to a median of fi ve, six and six, in the 
afl ibercept, bevacizumab and ranibi-
zumab groups, respectively. The total 
number of injections was essentially 
equivalent across the three groups: 15; 
16; and 15. So there was no difference 
in treatment burden between agents.

The decision to apply focal/grid laser 
was driven by the presence of per-
sistent central DME at six months, 
and there was a benefi t in the afl iber-
cept group compared to the other two 
agents throughout the two years of the 
study. In both years, and overall, eyes in 
the afl ibercept group were less likely to 
require laser. At the end of two years, 
41 percent, 50 percent and 64 percent 
of eyes in the afl ibercept, ranibizumab 
and bevacizumab groups, respectively, 
received at least one laser treatment, 
which was statistically signifi cant for all 
three pairwise comparisons.

The primary outcome of the study 
was the mean change in visual acuity 
from baseline at one year. The study 
was planned for two years to examine 
longer-term outcomes. For the overall 
comparison, afl ibercept was superior 
to the other two agents, with a mean of 
+13.3 versus +11.2 versus +9.7 letters 
gained for the afl ibercept, ranibizumab  
and bevacizumab groups, respectively. 
But in year two, the difference be-
tween aflibercept and ranibizumab 
disappeared, while bevacizumab re-
mained inferior to afl ibercept but not 
ranibizumab. But this overall compari-
son has little clinical utility because 
there was a very strong interaction with 
baseline visual acuity.

Prior to the initiation of the study, 
we hypothesized that eyes with worse 
vision might have thicker maculae due 
to higher intraocular VEGF levels, 
and that the agent with the highest 
VEGF-binding affi nity might be more 
effective. While there aren’t defi nitive 
data to support this, at the time the 
study was planned, it was believed that 
aflibercept had the greatest binding 
affi nity. So we prespecifi ed a subgroup 
analysis of eyes with better (20/32 to 

20/40) or worse (20/50 to 20/320) base-
line vision. Prior DRCRnet studies 
suggested the median baseline vision 
in DME was 20/50, so that was chosen 
as the cut point which put about half of 
the patients in each subgroup.

In eyes with better baseline vision of 
20/32 to 20/40, there was no signifi cant 
difference between the three agents 
at one and two years. But in eyes with 
baseline vision 20/50 or worse, eyes in 
the aflibercept group gained signifi-
cantly more vision than either ranibi-
zumab- or bevacizumab-treated eyes. 
However, in year two, the difference 
between afl ibercept and ranibizumab 
narrowed and was no longer statistical-
ly signifi cant. Bevacizumab remained 
inferior to afl ibercept but not ranibi-
zumab (Figure 2, p. 78).

Gaining three or more lines of vi-
sion has historically been considered 
a clinically signifi cant improvement in 
clinical trials in ophthalmology. The 
percentage of eyes gaining three or 
more lines of vision in the fi rst year of 
the study was signifi cantly greater with 
afl ibercept than the other two agents: 
Sixty-seven percent versus 41 percent 
for bevacizumab versus 50 percent for 
ranibizumab. But as we have seen pre-
viously, these differences disappeared 
in the second year, with 58 percent, 52 
percent and 55 percent of eyes gain-
ing three lines of vision respectively 
at the two-year fi nal end point. These 
fi ndings call into question the clinical 
importance of the differences between 
the three agents seen at one year.

There were important differences 
seen in the effectiveness of the three 
agents in reducing DME as measured 
by OCT CST. In the eyes with better 
baseline vision, bevacizumab reduced 
edema about 50 percent less than the 
other two agents across the entire two 
years of the study (Figure 3). In eyes 
with worse baseline vision, bevacizu-
mab was less effective than the other 
two agents in the fi rst year, but in year 
two caught up with ranibizumab but 
not aflibercept (Figure 4). Addition-

Figure 3. Through two years in Protocol T, bevacizumab-treated eyes had about half as 

much reduction as the other two treatment groups.
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ally, eyes treated with bevacizumab 
were half as likely to achieve a nor-
mal OCT CST of <250 µm at one year 
in eyes with better baseline vision. In 
eyes with worse baseline vision, only 
46 percent of bevacizumab eyes versus 
66 percent of ranibizumab and 75 per-
cent of afl ibercept eyes achieved this 
degree of anatomic improvement.

In terms of safety, there were no 
differences between the three agents 
in rates of ocular adverse events. Rates 
of endophthalmitis, retinal detach-
ment, infl ammation and cataract were 
low and in keeping with usual clinical 
experience. There were also no dif-
ferences found between the three 
agents in terms of systemic adverse 
events such as deaths or other seri-
ous adverse events. But a prespecifi ed 
analysis of Antiplatelet Trialists’ Col-
laboration events (non-fatal stroke, 
non-fatal myocardial infarction and 
vascular deaths) found a signifi cantly 
higher rate in the ranibizumab group 
than bevacizumab and afl ibercept: 12 
percent vs. 8 percent vs. 5 percent 
(global p value=0.047; adjusted for 
baseline variables, p=0.09). This dif-

ference has not been seen in multiple 
previous comparative studies of anti-
VEGF agents in either AMD or DME 
populations, so it’s likely that this is a 
chance finding, recalling that few of 
these studies, including this one, are 
suffi ciently powered to detect such dif-
ferences. Additionally, a meta-analysis 
published in 2014 found no difference 
in cardiovascular risk between the 
three anti-VEGF inhibitors.11

In summary, Protocol T demonstrat-
ed that all three anti-VEGF agents are 
highly effective treatments for center-
involving DME, with significant im-
provements in vision and reductions 
in macular edema on OCT at one year 
that were sustained through two years 
with fewer injections and lasers than 
in the first year. In eyes with better 
baseline vision of 20/32 to 20/40, vi-
sion gains of about eight letters were 
seen in all three groups at one year 
and maintained at two years. But in 
eyes with 20/50 or worse baseline vi-
sion, aflibercept was superior to the 
other two agents at one year. In the 
second year, this superiority was di-
minished, however, with there being 

no statistically significant difference 
between afl ibercept and ranibizumab, 
while bevacizumab remained inferior 
to aflibercept but not ranibizumab. 
More interesting is that the percent-
age of eyes gaining three lines of vision 
favored afl ibercept at one year, but by 
year two there was no difference seen 
in the rates of three-line gainers, sug-
gesting that in the long term there may 
be little clinical difference in the effec-
tiveness of these three agents.

Some important questions remain 
unanswered. In eyes with better base-
line vision, bevacizumab-treated eyes 
achieved 50 percent less reduction in 
DME on OCT, and were more likely 
to require laser. While this didn’t result 
in worse vision through two years, I’m 
concerned that persistent edema in 
this group might result in worse vi-
sion in the long term unless alternative 
treatments are given. Because it’s more 
effective at reducing edema and may 
be more effective at improving vision 
in eyes with good baseline vision and 
thicker maculae than bevacizumab,12 
and also is less expensive than afl iber-
cept, I prefer ranibizumab for this sub-
group. Although in the worse baseline 
vision subgroup ranibizumab caught 
up to afl ibercept by two years, I believe 
that the more rapid improvement seen 
with afl ibercept in the fi rst year cannot 
be ignored; I still prefer initiating treat-
ment with that agent in this subgroup.

Finally, it’s important to realize that 
these results give no information on the 
effectiveness of switching agents when 
there is persistent edema. As stated 
earlier, this protocol tolerates persis-
tent edema, but I acknowledge that in 
clinical practice most retinal specialists 
won’t tolerate persistent swelling and 
will either switch to a different anti-
VEGF agent, add laser or use steroids 
when there is persistent edema after 
three to six injections. There are cur-
rently no clinical trials to confi rm the 
effectiveness or necessity of switching 
agents. The treatment protocol used 
in this study is a useful one that gives 

Figure 4. In Protocol T, year one, the bevacizumab group was inferior to the other two 

groups, but caught up in year two.
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excellent results, and can be followed 
with that knowledge.  

Dr. Wells is in private practice at 
Palmetto Retina Center and is chair-
man of the Department of Ophthal-
mology of the Palmetto Health-USC 
Medical Group in Columbia. He can 
be reached at jackwells@palmettoreti-
na.com. He has received grant support 
from Genentech and Regeneron. The 
views expressed by Dr. Wells are his 
own and not the DRCR Network’s.
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There are so many cosmeceutical 
products touting universally de-

sirable benefi ts such as skin tighten-
ing, wrinkle reduction and pigment 
brightening that it can be overwhelm-
ing. What’s more, the cosmetic repre-
sentatives that come to my offi ce rattle 
off lists of exotic-sounding chemicals 
that I never learned about in medical 
school or residency. To help get you to 
that level of profi ciency, the following 
article is the fi rst of a two-part series 
breaking down well-studied topical 
agents that have been shown to im-
prove your patients’ skin quality and 
reverse photoaging. 

Chemical Peels 101

Chemical peeling is the process 
of applying chemicals to the skin to 
destroy the outer, damaged layers, 
thus accelerating the normal process 
of exfoliation. The ultimate goals of 
a chemical peel are to reduce skin 
dyschromias, eliminate fi ne rhytids, 
lighten dark circles and reduce ac-
tinic changes.1 Surgeons have to be 
careful when approaching peels in the 
periocular area, as skin thickness in 
that region can be as little as 0.2 mm. 

Eyelid skin differs from other skin 
in that it lacks subcutaneous fat and 
has a thinner epidermal-dermal junc-
tion and a thin but dense dermis.2 
Therefore, it’s diffi cult to extrapolate 
the effect of chemical peels on the 
eyelids based on their effect on other 
skin areas. Chemical peels penetrat-
ing much deeper than the superfi cial 
dermis are probably best avoided in 
order to reduce the risk of scarring 
and cicatricial ectropion. The depth of 
penetration depends on acid concen-
tration and the timing of application, 
and is categorized based on histologi-
cal depth of necrosis.2 (See Table 1) 

 
Types of Peels

There are a multitude of chemi-
cal peels available commercially. 
Two well-studied products that can 
be titrated to produce superfi cial to 
moderate-depth peels, and are safe 
for Fitzpatrick I to IV skin types (See 
Table 2),3 include glycolic acid (GA) 
and trichloroacetic acid (TCA). (See 
Tables 3 and 4) These products can 
be combined with botulinum toxin 
and fi llers in order to obtain an overall 
improvement in wrinkles, skin tone, 

texture and clarity. Here are their 
characteristics and risks:

• Glycolic acid. GA is an alpha 
hydroxy acid (AHA) found naturally 
in sugar cane. Other AHAs include 
citric (from citrus fruit), malic (from 
apples), tartaric (from grapes) and 
lactic acid (from milk). It’s commer-
cially available in concentrations rang-
ing from 20 to 70% and does require 
neutralization with an alkaline solu-
tion such as 10% sodium bicarbonate 
solution or water. The gel formulation 
has a slower penetration time and is 
easier to control during application.4 
GAs are well tolerated and systemi-
cally nontoxic and produce superfi cial 
to moderate-depth peels capable of 
significant effects with few compli-
cations.1 When applied to skin for 
three to seven minutes, GA can cause 
epidermolysis and desquamation of 
epidermal cells. One double-blind, 
split-face, vehicle-controlled study 
showed that four weekly treatments 
of 50% GA improved skin texture, 
actinic keratoses and fi ne wrinkling on 
clinical exam and demonstrated thin-
ning of the stratum corneum, thicken-
ing of the epidermal granular layer 
and increased prominence of collagen 

Chemical Peels
Demystifi ed
A look at the most popular agents for chemical peels and the 
best ways to employ them.
Teri Kleinberg, MD, Worcester, Mass.

084_rp1016_plastics.indd   84084_rp1016_plastics.indd   84 9/23/16   4:39 PM9/23/16   4:39 PM



RP0815_Lombart.indd   1RP0815_Lombart.indd   1 7/21/15   10:07 AM7/21/15   10:07 AM



86 | Review of Ophthalmology | October 2016

Plastic
Pointers R

E
V

IE
W

bundles on histologic exam.5 
• Trichloroacetic acid. TCA is 

a self-limited peel that does not re-
quire neutralization, and which has 
proven to be a relatively safe and ef-
fective agent for the periocular re-
gion.3 The concentration of TCA is 
most predictive of the depth of peel: 
10 to 25% for intra-epidermal effect 
and 30 to 40% for penetration to the 
papillary dermis.1 A histopathologi-
cal study of varying concentrations 
of TCA applied to eyelid skin in a 
layered fashion (initial application 
by cotton-tipped applicator with fi ve 
minutes of drying time, followed by 
a second application) demonstrated 
that even sequential 50% TCA ap-
plications failed to penetrate deeper 
than the papillary dermis.1 Theoreti-
cally, the acid must penetrate to the 
deep reticular layer of the dermis for 
scarring and contracture to occur.1

• Risks to consider. It’s well worth 
remembering that increased peel 
depth, higher acid concentration and 
longer exposure times increase the 
risk of scarring and post-infl ammatory 
pigment changes. For GA, experts 
recommend starting with a lower 
concentration for the initial peel and 
gradually increasing the strength over 
subsequent sessions.6

Minor side effects during and im-
mediately after the peel include ery-
thema, stinging sensation, pulling 
sensation, mild burning, scaling and 
transient post-inflammatory hyper-
pigmentation.5,6

Patient Selection

It’s important to have realistic ex-
pectations. Superficial to medium-
depth peels produce the best results 
with mild facial rhytids and minimal 
dyschromias.3 Superficial peels are 
effective for freckles, epidermal me-
lasma (blotchy facial pigmentation) 
and epidermal hyperpigmentation; 
moderate-depth peels can reduce se-
nile lentigines (small brown patches). 

Nevi, dermal and mixed melasma, 
dermal post-infl ammatory hyperpig-
mentation and seborrheic keratoses 
respond poorly to superficial and 
medium-depth peels.1 If you need to 
treat deep rhytids and excessive skin, 
you should combine a chemical peel 
with traditional plastic surgery.

Evaluate each patient’s skin type us-
ing the well-known Fitzpatrick scale, 
which refers to the ability of skin to 
acquire a tan or burn after UV light 
exposure. Skin types I to III don’t 
usually develop post-inflammatory 
hyperpigmentation and are excellent 
candidates for undergoing chemical 
peels.1 Skin types IV to VI, however, 
have a much higher risk of hypo- or 
hyperpigmentation complications. 
Consider the patient’s lifestyle, par-

ticularly the ability and motivation to 
care for the skin in the pre- and post-
treatment period. Approach thicker 
and oilier skin types with more cau-
tion, as penetration depths may be 
more uneven.1

Contraindications to chemical peel-
ing include poor healing due to open 
lesions, radiation, diabetes and pho-
tosensitizing medications (e.g., doxy-
cycline, exogenous estrogens). Use of 
isotretinoin (Accutane) is a strict con-
traindication for chemical peels for at 
least one year.1,3 Oral contraceptives 
may predispose a patient to hyper-
pigmentation and should be stopped, 
if possible, in the peri-peel period.1 

Be sure to pretreat patients with any 
history of herpes simplex with oral 
antiviral medications starting one day 

Table 1: Classes of Chemical Peels1

Chemical Peel Level Histological Level of Necrosis Description

very superfi cial stratum corneum Exfoliative destruction of the 
stratum corneum without wound 
below the stratum granulosum

superfi cial epidermal Destruction of part or all of the 
epidermis anywhere from stratum 
granulosum to basal cell layer

medium papillary dermal Destruction of epidermis and part 
or all of the papillary dermis

deep reticular dermal Destruction of epidermis and 
papillary dermis extending into 
reticular dermis

Table 2: Fitzpatrick Classifi cation of Skin Types3

Fitzpatrick 
Skin Type

Reaction to UV Light Exposure Typical Complexion

I Always burns, never tans Pale white skin, freckles; blond or red hair; blue 
eyes

II Usually burns, tans minimally White, fair skin; blond or red hair; blue, green, 
or hazel eyes

III Sometimes burns, tans 
uniformly

White skin; any hair or eye color

IV Rarely burns, always tans well Moderate brown skin
V Very rarely burns, tans very 

easily
Dark brown skin

VI Never burns, never tans Deeply pigmented darkest brown skin
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prior to the chemical peel and until 
re-epithelialization is complete.1,3 

Preparation

Be sure to obtain photos and in-
formed consent prior to performing 
any chemical peel procedure. Pre-
treatment of the skin with retinoic acid 
preparations (which will be covered in 
more detail in part two of this series) 
may allow for better penetration of 
the chemical peel and faster recovery 
times. However, this may not be nec-
essary in the periocular area unless the 
skin is unusually sebaceous or hyper-
keratotic.3

Tell the patient to clean the intended 
treatment area thoroughly with a facial 
cleanser or non-residue soap the day 
before the peel, and to avoid makeup 
or moisturizers. Immediately prior to 
the peel, clean the patient’s face with 
acetone or isopropyl alcohol to ensure 
that any trace of dirt, makeup or oil is 
removed.2,3 

Application

First, position the patient’s head so 
that it’s tilted at 45 degrees to prevent 
pooling of the acid.1 Apply a protec-
tive layer of petrolatum ointment or 
zinc oxide paste to the lateral canthus, 
nasolabial fold, oral commisures and 
alar groove—all areas that are particu-
larly prone to acid pooling. A cotton-tip 
applicator can be used to apply gel 
solutions; a fan-tip brush may be more 
appropriate for liquid formulations.3 
The peel should be applied evenly and 
quickly with a neutralizing agent read-
ily available. If performing a full-face 
peel, start with areas of thicker skin 
fi rst, such as the forehead, and then 
proceed sequentially to the cheeks, 
nose, chin, and, finally, the perioral 
and periocular regions to avoid over-
treating areas of thinnest skin.1,3 Skin 
should be placed on stretch for an even 
coat, and application should extend 
through the brow and a little beyond 
the hair- and jaw-line to avoid clear 

areas of demarcation.1

A fan directed at the treatment area 
may relieve mild stinging and burning.

Post-peel Care

The treated areas of skin should be 
kept moist with a petrolatum-based 
product. Patients should be counseled 
to avoid sun exposure, heavy exer-
cise and sweating immediately after a 
peel.1 They should also avoid picking 
at the peeling skin, as this can predis-
pose the underlying skin to increased 
risk of infection, persistent erythema, 
hyperpigmentation, and scarring.1 A 
medium-depth peel will cause peri-
ocular edema, erythema, crusting and 
pigmentation for approximately one 
week after the procedure.1 There’s no 
need for oral antibiotics in superfi cial 
to medium-depth peels unless there 
is evidence of infection. Once re-ep-
ithelialization has occurred, skincare 
regimens, sunscreens and makeup 
can be restarted. To minimize risks of 
post-infl ammatory hyperpigmentation, 
the patient should avoid sun exposure 
for at least six weeks post-peel.3 Peels 
should not be repeated any sooner 
than two weeks, but may be repeated 
as often as desired as long as you notice 
evidence of additional benefi t.1,6   

Dr. Teri Kleinberg practices compre-
hensive ophthalmology and oculoplas-
tics at Worcester Ophthalmology As-
sociates in Central Massachusetts. She 
can be reached at 25 Oak Ave., Worces-
ter, MA 01605; Tel: (508) 521-2010, e-
mail: terikleinberg@gmail.com.
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Table 4: Advantages/Disadvantages of Acid Peels 4

Glycolic Acid Trichloroacetic Acid
Advantages -Mild erythema

-Mild desquamation
-Fast recovery time
-Useful in photodamage

-Low-cost 
-Uniform application and penetration
-Self-neutralizing

Disadvantages -Burning sensation during
application
-Uniform application diffi cult
-Mandatory neutralization
-Skin ulceration if application 
too long or skin pH reduced

-Stinging and burning during application
-High concentrations not recommended 
for Fitzpatrick V and VI
-Hypo/hyperpigmentation can occur

Table 3: Glycolic Acid and Trichloracetic Acid Peels1,4 

Peel Depth Glycolic Acid Trichloroacetic Acid Visual Endpoints Healing Time
Very superfi cial 30 to 50% for one 

to two minutes
10% in one coat Mild erythema Two to four 

days
Superfi cial 50 to 70% for two 

to fi ve minutes
10 to 30% Erythema with 

patches of light 
frosting

Five days

Medium 70% for three to 
15 minutes

35 to 50% White frosting 
without visible 
erythema

A week
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Juvenile open-angle glaucoma can 
be a challenging disease to catch 

early and treat properly, due to the na-
ture of the disease itself as well as the 
characteristics of some of its younger 
sufferers. If you know what to look for, 
however, and respond with prompt, 
effective treatment, you can help save 
the JOAG patient’s vision. In this ar-
ticle, we’ll share our tips for diagnosing 
JOAG and how to perform a surgical 
procedure that gives patients the best 
chance for a successful outcome.

JOAG: What We Know 

Juvenile open-angle glaucoma is 
considered a subset of primary open-
angle glaucoma, affecting about 1 in 
50,000 persons (males and females 
equally). The defi nition has been con-
troversial but generally takes into ac-
count the age of onset. The European 
Glaucoma Society defines JOAG as 
open-angle glaucoma with onset be-
tween the ages of 10 and 35 years. 

JOAG demonstrates an autosomal 
dominant inheritance pattern, and 
research has found associations be-
tween JOAG and gene mutations on 
chromosome 1-1q21-q23. This locus 

is known as GLC1A, and contains the 
gene TIGR (trabecular meshwork 
induced glucocorticoid response) or 
MYOC,1,2 which codes for the myocilin 
protein. The exact function of this pro-
tein and its involvement in glaucoma 
is currently unknown. Forty mutations 
of the TIGR/MYOC gene have been 
identified in both juvenile and adult 
open-angle glaucoma, and genetic 
analyses have revealed that 8 to 63 per-
cent of JOAG patients have a TIGR/
MYOC mutation. Common findings 
among JOAG patients include early 
onset of disease, very high IOP and a 
strong family history of glaucoma.3,4 
Histopathologic study of the trabecular 
meshwork in JOAG patients by Ky-
ushu University’s Akihito Tawara, MD, 
and Hajime Inomata, MD, revealed an 
abnormally compact trabecular mesh-
work with an accumulation of extracel-
lular material in the trabecular spaces.5 

Clinical Findings

Juvenile open-angle glaucoma is 
generally asymptomatic in its early 
stages. Unlike primary infantile glau-
coma, signs such as enlargement of 
the cornea and globe, breaks in Des-

cemet’s membrane, corneal edema, 
epiphora and photophobia aren’t pres-
ent in patients with the onset of open-
angle glaucoma in later childhood or 
adolescence. Symptoms are rare but 
may include blurred vision and ocular 
pain from elevated intraocular pres-
sure. Visual loss accompanies the later 
stages of the disease and often leads to 
patients seeking ophthalmic evalua-
tion. Axial myopia has been associated 
with JOAG. Clinical signs include se-
vere IOP elevation, often in the range 
of 40 to 50 mmHg. Given the lack of 
early symptoms, presentation is often 
late, and advanced cupping of the optic 
nerve is often noted on initial evalua-
tion. Gonioscopic features include an 
open anterior chamber angle with high 
iris insertion and prominent iris pro-
cesses.1 Normal-appearing optic discs 
and angles do not, however, rule out 
the diagnosis of JOAG. 

The diagnosis of JOAG can be 
straightforward in the setting of a 
markedly elevated IOP and glauco-
matous cupping of the optic disc. The 
more challenging cases are those teen-
agers who present with a modest IOP 
elevation and a healthy-appearing disc. 
To help diagnose these tougher cases, 

How to Manage Juvenile 
Open-angle Glaucoma
Early diagnosis and aggressive treatment are paramount, since 
these patients are often initially asymptomatic.
Alicia Menezes, MD, and Joseph Panarelli, MD, New York City
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note that risk factors for JOAG include 
male gender, myopia and a family his-
tory of glaucoma.1 Monitor teenagers 
with ocular hypertension closely with 
periodic assessment of the IOP, optic 
discs and visual fi elds. At the time of 
initial evaluation, obtain baseline visual 
fi elds, stereo photographs of the op-
tic disc and a retinal nerve fi ber layer 
thickness assessment with optical co-
herence tomography. Despite limited 
normative data, OCT measurements 
are benefi cial for longitudinal assess-
ment and identifying early progression.

Exclude secondary causes of open-
angle glaucoma when evaluating young 
patients with suspected JOAG. Note 
that pigment dispersion syndrome, 
uveitis, ocular trauma and steroid use 
can all result in elevated IOP and glau-
coma, and a good clinical exam and 
review of systems is important to rule 
out any evidence of these conditions.

Treatment

Although up to 83 percent of JOAG 
patients eventually require surgical in-
tervention,7 medical therapy may act 
as a bridge to more defi nitive surgical 
treatment. First-line topical therapy 
includes beta blockers, prostaglandin 
analogs and carbonic anhydrase inhibi-

tors. Use alpha agonists with caution, 
or avoid them altogether, in young pa-
tients with JOAG, as potential adverse 
reactions have been reported in infants 
and toddlers, including bradycardia, 
hypotension, hypothermia, hypotonia, 
apnea and lethargy.8

When medications fail to control 
the IOP, the physician has to turn to 
surgery. Here’s a look at your options:

• Angle procedures. Angle-based 
surgical procedures are generally per-
formed fi rst, and are often effective in 
reducing the IOP and minimizing po-
tential short- and long-term complica-
tions. The choice between goniotomy 
and trabeculotomy depends upon sur-
geon preference and experience.

Trabeculotomy, via an ab externo
ap proach, has been reported to have 
a success rate of up to 86 percent in 
treating JOAG, with 14 percent of 
patients requiring additional surgical 
intervention to control IOP.9 Trabecu-
lotomy ab externo may be used to in-
cise the trabecular meshwork over 360 
degrees using a suture or the iScience 
microcatheter. (See Figure 1)

Newer surgical techniques, such as 
gonioscopy-assisted transluminal tra-
beculotomy, have been developed and 
found to be useful in this patient popu-
lation, as well. When performing the 

GATT procedure, the surgeon makes 
a small, initial 1-to-2 mm nasal goni-
otomy, and advances a microcatheter 
circumferentially through Schlemm’s 
canal. The catheter is pulled through 
to create a 360-degree cleft. The ma-
jor benefit of ab interno procedures 
such as goniotomy, GATT and Trabec-
tome is that they’re performed entirely 
through a corneal incision, avoiding 
conjunctival and scleral incisions—and 
subsequent scarring—altogether.

In cases where angle surgery fails to 
control IOP, further surgical options 
include external drainage procedures 
such as trabeculectomy with mitomy-
cin-C and glaucoma drainage implant 
surgery, as well as cyclodestructive pro-
cedures.

• Trabeculectomy. Researchers 
have reported success rates with tra-
beculectomy ranging from 50 to 87 
percent in JOAG patients.11-14 Ob-
taining and then maintaining a well-
functioning filtering bleb in a child 
can be difficult, as younger patients 
have a more robust healing response, 
often resulting in progressive subcon-
junctival and episcleral fi brosis. Postop 
management, including adherence to 
eye-drop regimens and manipulations 
such as laser lysis of flap sutures, is 
complicated in very young children 
due to their inability to fully cooperate.

Some clinicians have used antifi bro-
sis therapy with MMC to reduce the 
amount of scarring in young patients, 
and this approach can result in low-
er IOPs following trabeculectomy in 
JOAG patients.11 However, the use of 
MMC has also been associated with 
an increased risk of vision-threatening 
complications, including hypotony 
maculopathy and bleb-related infec-
tion. The rate of hypotony maculopa-
thy has been reported to be as high as 
20 percent, which may be due to the 
increased incidence of axial myopia 
in these patients.11 One study found a 
17-percent incidence of bleb-related 
infections in children with functional 
blebs.12 Given these fi ndings, use cau-

Figure 1. The iScience microcatheter

being used to perform trabeculectomy ab 

externo. The surgeon threads the

microcatheter through Schlemm’s canal 

(A). The microcatheter’s light is visible in 

the canal as it’s being threaded (B). The 

surgeon then pulls the catheter completely 

through (C).

A B

C
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tion when performing trabeculectomy 
with MMC in younger children. 

• Glaucoma drainage implants. 
Due to the higher likelihood of con-
junctival scarring in JOAG patients and 
the increased risk of sight-threatening 
complications with trabeculectomy 
(in younger patients), GDI surgery 
is a reasonable alternative. The most 
commonly used GDIs are the Ahmed 
glaucoma valve (New World Medi-
cal, Rancho Cucamonga, Calif.) and
Baerveldt glaucoma implant (Abbott 
Medical Optics, Santa Ana, Calif.). Pri-
or studies with at least one year of fol-
low-up have documented success rates 
following pediatric GDI surgery rang-
ing from 31 percent to 97 percent.15 
There is, however, limited long-term 
data regarding GDI use in children 
and young adults.

Another potential issue with GDI in 
children is that proper positioning of 
the tube in the anterior chamber can 
be particularly challenging. Reduced 
scleral rigidity in these patients makes 
anterior migration and rotation of the 
proximal tube tip more common than 
in adults.16 Tube migration can result in 
direct contact or proximity of the tube 
tip to the posterior corneal surface and 
may contribute to endothelial cell loss 
and eventual corneal decompensation. 
Tube positioning as shown in Figure 
2 is preferred; note the longer length 
and how it’s angled away from the cor-
neal endothelium.

Given that patients with JOAG are 
young and often have very elevated 
IOPs with advanced disc damage, 
our preference is to use a 350-mm2 
Baerveldt implant. We use a 7-0 poly-
glactin suture to temporarily ligate the 
tube of this non-valved device and al-
low three to four weeks for a capsule to 
form around the scleral explant.

For young children, we perform 
planned ligature release in the operat-
ing room between postoperative weeks 
three and four using a Hoskins lens 
and green diode laser.17 We make vi-
sualization of the ligature for laser lysis 

easier with the use of corneal tissue as 
the patch graft material. Fluid eleva-
tion of the conjunctiva overlying the 
scleral plate and profound softening of 
the globe help confi rm ligature release. 
If you’re uncertain if the ligature has 
been released, you can use B-mode 
echography to demonstrate the pres-
ence of fl uid around the drainage plate.

To replace lost volume and provide 
increased resistance to flow through 
the tube, you can inject sodium hy-
aluronate (10 mg/ml) into the ante-
rior chamber immediately following 
ligature release. This limits the dura-
tion and magnitude of hypotony and 
prevents anterior chamber collapse. 
For younger children, we often will 
let the ligature release spontaneously, 
but will monitor them more closely 
after the fi rst few postoperative weeks. 
For older, cooperative children and 
adults, you can perform planned liga-
ture release by laser lysis followed by 
an anterior chamber injection of so-
dium hyaluronate (10 mg/ml) in the 
offi ce. We prefer to maintain patients 
on atropine 1% and reduce the num-
ber of aqueous suppressant medica-
tions whenever possible after the third 
postoperative week in anticipation of 
the tube opening. These techniques 
can help prevent prolonged periods of 
hypotony and its secondary complica-
tions following ligature release.

Although GDI surgery and trabecu-
lectomy have evolved over the years 
with advances in surgical technique 

and better ways to modulate wound 
healing, unique challenges exist in 
young patients with JOAG as com-
pared to older adults. Careful preop 
assessment and postoperative moni-
toring, with frequent follow-up and 
attention to the early detection and 
management of adverse events, can 
improve long-term outcomes.  

Dr. Menezes is a resident physician 
at New York Eye and Ear Infi rmary of 
Mt Sinai. Dr. Panarelli is an assistant 
professor of ophthalmology and associ-
ate residency program director at the 
New York Eye and Ear Infi rmary of 
Mt Sinai. They have no fi nancial inter-
est in any of the products mentioned.
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Figure 2. This 13-year-old with JOAG 

required the placement of a glaucoma 

drainage device to control his IOP.
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Sometimes, the dual nature of the 
scientist-physician can pull in op-

posite directions: Science often adopts 
a reductionist view to drill down on 
fundamental mechanisms, while medi-
cine emphasizes more of an integrated, 
systems-based approach to biological 
inquiry. In ophthalmology, we often 
fi nd ourselves on the scientifi c side of 
this dichotomy, focusing on the eye as 
a singular structure. Yet it is, of course, 
enmeshed in anatomical, vascular and 
nervous system elements that are criti-
cal to healthy ocular physiology. This 
month, we’ll try to bridge this divide by 
examining the relationships between 
two neighboring systems, the eye and 
the nose. Our focus will be the naso-
lacrimal structures that constitute a 
shared fl uid compartment, as well as 
the sensory elements common to both 
structures. 

Nasolacrimal Plumbing 

The nose and eyes function as com-
plementary sensory organs vital to
exploring and understanding our 
physical world. Though sight and 
smell are two very different senses, 
the eye and nose are intimately con-

nected by the nasolacrimal apparatus, 
the drainage system that carries tears 
from the ocular surface to the nose 
and ultimately to the gastrointestinal 
tract.  

The nasolacrimal apparatus is a 
group of tissues around the eye and 
nose that are essential to tear produc-
tion and drainage (See fi gure, facing 
page). The apparatus includes the lac-
rimal gland, the lacrimal canaliculi 
and the nasolacrimal duct. Lacrimal 
glands are responsible for the pro-
duction and secretion of the aqueous 
portion of the tear fi lm, and are under 
parasympathetic nervous innervation 
originating from the pterygopalatine 
ganglion. Thus, drugs with anticho-
linergic effects cause both dry mouth 
and dry eye via attenuation of normal 
lacrimal gland innervation. The gland 
is organized into groups of cells that 
produce and secrete tears onto the 
ocular surface. The tear fi lm is distrib-
uted over the ocular surface by eyelid 
closure (blink); at the same time, this 
muscular contraction forces a fraction 
of the tear volume out and away. 

The lacrimal canaliculi are tube-
like structures that run from the eye 
to the lacrimal sac. The ends of the 

canaliculi, the superior and inferior 
puncta, are found on the inside of the 
eyelids adjoining the medial canthus.  
In addition to spreading tears, blinking 
causes a transient opening of the lac-
rimal sac, creating a negative pressure 
that draws tears in to drain through the 
puncta and canaliculi. From the lacri-
mal sac, tears drain via the inferior tur-
binate and ultimately down the throat. 
It’s not uncommon for patients to asso-
ciate some eye drop medications with 
a noticeable taste as the diluted drops 
travel this route. 

The funnels of nasolacrimal drain-
age are the puncta. A number of 
conditions, including infections, con-
genital syndromes and the adverse 
effects of some drugs (such as the 
anti-neoplastic docetaxel) can cause 
punctal stenosis, leading to partial or 
complete occlusion of the drainage 
pathway.1,2 Punctal plugs are used to 
the same end for patients with dry-
eye syndrome; by occluding drainage, 
the plugs increase the length of time 
tears remain on the ocular surface. 
Plugs have also become a popular ve-
hicle for depot drug delivery, a topic 
covered in previous installments of 
Therapeutic Topics.
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Deeper Connections

From the canaliculi, tears 
drain into the lacrimal sac and 
then the nasolacrimal duct, 
emptying into the nasal cav-
ity. This explains why the nose 
runs when one cries or eyes 
water excessively. The fi rst di-
vision of the trigeminal nerve 
innervates both the ocular 
surface and nasal mucosa and 
is responsible for the nasolac-
rimal refl ex—the tearing that 
occurs upon stimulation of the 
nasal mucosa. This response 
likely occurs, at least in part, to 
provide additional tear fl ow to 
wash away allergens or other 
noxious stimuli from both the eyes and 
the nose via the nasolacrimal appara-
tus. It may also represent a relatively 
unexplored aspect of dry-eye disease: 
A 2010 study comparing refl ex tearing 
in normal subjects to dry-eye sufferers 
found a signifi cant delay in response 
time in the latter group. (Maffei C, et 
al. IOVS 2010;51:ARVO E-Abstract 
3398) This is likely an aspect of the 
delay seen in the natural compensatory 
mechanisms in patients with dry eye.3

A recent innovative approach to dry 
eye currently in development from 
Oculeve and Allergan takes advantage 
of the refl ex using a nasal refl ex stimu-
lator. In an open-label, six-month study 
of patients with moderate to severe dry 
eye, use of the stimulator resulted in 
signifi cant improvement in Schirmer’s 
scores, corneal fl uorescein staining and 
symptom scores.4 This novel technol-
ogy is a fi rst in terms of implementing 
device technology as a patient-driven 
complement to drugs or tear substi-
tutes as therapies for dry eye. 

The movement of fl uid between the 
eyes and nose raises important ques-
tions and concerns about topical eye 
drop absorption and potential systemic 
exposure. As the nose is a highly vascu-
lar tissue, drugs administered intrana-
sally are almost certain to be absorbed 

into the bloodstream and may exert 
systemic effects. This is important 
for physicians prescribing topical eye 
drops that may have negative systemic 
side effects, as it has been demonstrat-
ed that some drugs are absorbed from 
the tear fl uid by the epithelial lining 
of the nasolacrimal duct.5 An example 
of this is the glaucoma drug timolol, 
which, when absorbed systemically, 
can cause a number of adverse effects 
including insomnia, hallucinations and 
cardiac effects. Similarly, when ab-
sorbed through this route, high-dose 
topical corticosteroids can exert the 
systemic side effects more commonly 
seen with oral steroid use.

Pathophysiology

The connection between the eyes, 
nose and even mouth comes into sharp 
focus in allergic disease, where the 
co-morbidity of rhinitis and allergic 
conjunctivitis is estimated to be 60 
to 90 percent.6 Patients often report 
symptoms in the eyes, nose and mouth 
(itchy palate is most common), and it’s 
likely that nasolacrimal drainage of al-
lergens plays at least some part in this.7 
Using the conjunctival allergen chal-
lenge model, researchers here at Ora 
Inc. showed that 82 percent of sub-

jects experienced an itchy pal-
ate after allergen was applied 
directly to the ocular surface 
via eye drops (Schoemmell E, 
et al. IOVS 2016;57:ARVO E-
Abstract 310). This confirms 
the notion that ocular allergen 
exposure alone can cause ex-
traocular effects downstream 
via allergen, histamine and 
mediator passage through the 
nasolacrimal apparatus, high-
lighting the important link 
between these tissues. There-
fore, the nasolacrimal appara-
tus is of particular importance 
in the pathophysiology of al-
lergic disease, acting as the in-
terface and conduit between 

the external and internal milieu that 
reacts to allergen exposure with rhini-
tis (runny nose, congestion, post-nasal 
drip) and conjunctivitis (red, itchy 
eyes). Therapy follows the same path, 
as in clinical trials of the ocular anti-
histamines Bepreve (Bausch + Lomb) 
or Lastacaft (Allergan), which both 
reduced symptoms of allergic rhinitis 
as well as conjunctivitis.8,9 This dual 
effi cacy holds true for other ophthal-
mic anti-allergics, as well.10 One might 
even make the argument that ocular 
antihistamines are the superior mode 
of therapeutic drug delivery for both 
the eye and the nose, particularly with 
respect to relief of acute itching.10

It’s generally thought that retrograde 
movement of fluid in the nasolacri-
mal system is negligible or nonexistent. 
One study examined this question by 
using a modified Jones Test, where-
in drainage from the ocular surface 
through the nasolacrimal apparatus 
is assessed by adding fluorescein to 
the ocular surface and measuring the 
amount subsequently collected from 
the nasal cavity. When fl uorescein dye 
was placed on the ocular surface, it was 
found in the nose within fi ve minutes in 
every subject tested. Conversely, when 
fl uorescein was administered intrana-
sally via nasal spray, fluorescein was 
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The interconnected nature of the nasolacrimal system. Tears drain 

through the puncta and canaliculi, and ultimately fl ow down the 

throat.
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never detected on the ocular surface in 
any of the subjects tested.11 While this 
study suggests that there is no signifi -
cant movement of fl uid from the nose 
to the ocular surface, this is proving to 
not be the whole story. Nasal allergen 
challenges can induce ocular symp-
toms,12 a fi nding diffi cult to reconcile 
with unidirectional movement of fl uids 
through the nasolacrimal apparatus. 
Interestingly, in a study using Ora’s 
Allergen Biocube, a controlled envi-
ronmental exposure unit that provides 
a controlled allergen concentration in 
the air, subjects treated with an intra-
nasally delivered drug (Nasapaque; 3E 
Therapeutics) saw a signifi cant reduc-
tion in rhinorrhea, congestion and na-
sal and ocular itching. (Gomes P, et al. 
IOVS 2016;57:ARVO E-Abstract 305)

More Than Meets the Eye

These findings are significant for 
multiple reasons. In general they
suggest that both nasal and ocular 
symptoms of allergic rhinitis or con-
junctivitis may be treated with an in-
tranasal or ocular administration of 
drug, easing disease management for 
patients. At a more basic level, though, 
they show that the link between the 
nose and eye is complex and dynamic. 
In another study, for example, the 
researchers suggest that histamine 
released following nasal allergen ex-
posure could stimulate afferent nasal 
nerves, which then induce an efferent 
parasympathetic response, thereby 
causing a “nasal-ocular” refl ex.13 This 
response is likely also a target for the 
selective activity of many H1 hista-
mine receptor antagonists. Inhibiting 
histamine release in the nose blocks 
this pathway from the start, reducing 
or eliminating the conjunctivitis that 
typically results downstream of anti-
gen challenge. 

It is likely that not only allergic 
but also inflammatory reactions are 
interconnected in the nose and eye 
through these same channels. The im-

munopathology of dry-eye disease has 
been amply studied, with age-related 
changes in the ocular and nasal im-
mune system teased out on many lev-
els. One area of interest is nasal-asso-
ciated lymphoid tissue, or NALT, and 
its near relation, conjunctiva-associat-
ed lymphoid tissue, or CALT. Some 
researchers have suggested that a de-
terioration of immune responses of 
aging NALT contributes to the ocular 
infl ammation observed in dry eye.14 
Surgical closure of the nasolacrimal 
duct in a rabbit model of dry eye sig-
nifi cantly decreases the infl ammatory 
responses of conjunctiva-derived T 
cells, suggesting that communication 
with NALT somehow enhances the 
infl ammatory response of this ocular 
mucosal immune system. 

Another connection between the 
eye and the nose is through secretory 
IgA. Though this mucosal defense 
mechanism is predominantly directed 
against pathogens, for many years dry-
eye researchers have been studying a 
possible role of secretory IgA derived 
from lacrimal glands and other ocu-
lar sources. Intranasal immunization 
induces IgA not only in the nose and 
salivary glands but also on the ocular 
surface,15,16 indicating that NALT can 
serve as an inductive site for ocular 
mucosal IgA responses. The integrated 
nature of NALT and the ocular mu-
cosal immune system even provides 
some rationale for intranasal immuno-
therapeutic targets for infl ammatory 
dry-eye disease.14 Certainly the no-
tion of intranasal local immunother-
apy benefi ting ocular allergic disease 
is attractive, as is the elegant notion 
of using the ocular or nasal allergic 
response as a marker for response to 
systemic immunotherapy. 

There’s certainly more to learn about 
the dynamics of ocular-nasal interac-
tions, and future studies are likely to 
inform and modify future therapeu-
tic development. For example, what 
role does the local vasculature play in 
ocular-nasal interactions? How might 

depot formulations in the eye impact 
downstream tissues? Understanding 
this ocular-nasal complex will surely 
lead to innovation in treatment deliv-
ery and multisystem therapies of the 
future. 

Dr. Abelson is a clinical professor of 
ophthalmology at Harvard Medical 
School. Dr. Hollander is chief medical 
officer at Ora, and assistant clinical 
professor of ophthalmology at the Jules 
Stein Eye Institute at the University of 
California, Los Angeles. Dr. Hertsen-
berg is a medical writer at Ora. Dr. 
Abelson may be reached at MarkAbel-
sonMD@gmail.com.

1. Soiberman U, Kakizaki H, Selva D, Leibovitch I. Punctal stenosis: 
Defi nition, diagnosis, and treatment. Clin Ophthalmol 2012;6:1011-
1018.
2. Esmaeli B, Valero V, Ahmadi MA, Booser D. Canalicular stenosis 
secondary to docetaxel (taxotere): A newly recognized side effect. 
Ophthalmology 2001;108:5:994-5.
3. Ousler GW 3rd, Abelson MB, Nally LA, Welch D, Casavant JS. 
Evaluation of the time to “natural compensation” in normal and dry 
eye subject populations during exposure to a controlled adverse 
environment. Adv Exp Med Biol 2002;506(Pt B):1057-63.
4. Friedman NJ, Butron K, Robledo N, Loudin J, Baba SN, Chayet A. 
A nonrandomized, open-label study to evaluate the effect of nasal 
stimulation on tear production in subjects with dry eye disease. Clin 
Ophthalmol 2016;10:795-804.
5. Paulsen FP, Foge M, Thale AB, Tillmann BN, Mentlein R. Animal 
Model for the absorption of lipohilic substances from tear fl uid by 
the epithelium of the nasolacrimal ducts. IOVS 2002;43:10:3137-
43.
6. Gomes PJ. Trends in prevalence and treatment of ocular allergy. 
Curr Opin Allergy Clin Immunol 2014;14:5:451-6. 
7. Bernstein DI, Teper A, Gopalan G. Effects of intranasal mometasone 
furoate on itchy ear and palate in patients with seasonal allergic 
rhinitis. Ann Allergy Asthma Immunol 2012;108:359-362.
8. Macejko TT, Bergmann MT, Williams JI, Gow JA, Gomes PJ, 
McNamara TR, Abelson MB. Multicenter clinical evaluation of 
bepotastine besilate ophthalmic solutions 1.0% and 1.5% to treat 
allergic conjunctivitis. Am J Ophthalmol 2010;150:1:122-127.
9. Torkildsen G, Shedden A. The safety and effi cacy of alcaftadine 
0.25% ophthalmic solution for the prevention of itching associated 
with allergic conjunctivitis. Curr Med Res Opin 2011;27:3:623-31. 
10. Akhavan A, Karimi-Sari H, Khosravi MH, Arefzadeh E, 
Yavarahmadi M. Comparing the effects of ketotifen fumarate eye 
drops and ketotifen oral pills on symptom severity and quality of life 
in patients with allergic rhinitis: A double-blind randomized clinical 
trial. Int Forum Allergy Rhinol 2015;5:5:386-91.
11.  Spangler DL, Abelson MB, Ober A, Gomes PJ. Randomized, 
double-masked comparison of olopatadine ophthalmic solution, 
mometasone furoate monohydrate nasal spray, and fexofenadine 
hydrochloride tablets using the conjunctival and nasal allergen 
challenge models. Clin Ther 2003;25:8:2245-2267.
12. Baroody FM, Shenaq D, DeTineo M, Wang J, Naclerio RM. 
Fluticasone furoate nasal spray reduces the nasal-ocular refl ex: A 
mechanism for the effi cacy of topical steroids in controlling allergic 
eye symptoms. J Allergy Clin Immunol 2009;123:6:1342-8.
13. Baroody FM, Foster KA, Markaryan A, deTineo M, Naclerio RM. 
Nasal ocular refl exes and eye symptoms in patients with allergic 
rhinitis. Ann Allergy Asthma Immunol 2008;100:3:194-9.
14. Farid M, Agrawal A, Fremgen D, Tao J, Chuyi H, Nesburn AB, 
BenMohamed L. Age-related defects in ocular and nasal mucosal 
immune system and the immunopathology of dry eye disease. Ocul 
Immunol Infl amm 2016;24:3:327-347.
15. Gill RF, Montgomery PC. Enhancement of rat tear IgA antibody 
responses following intranasal immunization with antigen and CpG 
ODN. Curr Eye Res 2002;24:228-233.
16. Ridley Lathers DM, Gill RF, Montgomery PC. Inductive pathways 
leading to rat tear IgA antibody responses. Invest Ophthalmol Vis 
Sci 1998;39:1005-1011.

096_rp1016_ttops.indd   98096_rp1016_ttops.indd   98 9/23/16   5:24 PM9/23/16   5:24 PM



Standard Def HD

[  See the Def-erence  ]

Volk’s Best Exam Lenses
Highest Resolution, Magnification & Widest Field

Free Engraving & Free Multi-Lens Case

Find out more at volk.com

DigitalLenses

RP1016_Volk.indd   1 9/21/16   9:47 AM



Research Review 
R

E
V

IE
W

100 | Review of Ophthalmology | October 2016 This article has no commercial sponsorship.

Spondyloarthritis and  
Anterior Uveitis
Researchers for the SENTINEL 

Working Group looked at the 
prevalence of spondyloarthritis in 
patients with anterior uveitis in a 
multicenter, observational, prospec-
tive study. The study’s fi ndings dem-
onstrate that a large percentage of 
patients with clinically signifi cant AU 
also have undiagnosed SpA.

The study looked at consecutive 
patients with AU who were human 
leukocyte antigen-B27 positive or 
HLA-B27 negative, with more than 
one episode of AU separated by at least 
three months. The study excluded pa-
tients previously diagnosed with SpA. 

Of the 798 patients, most being 
men with a mean age of 45 years, 60 
percent were AU HLA-B27 positive, 
and 40 percent had recurrent negative 
AU HLA-B27. A total of 50.2 percent 
and 17.5 percent of patients present-
ed with axial and peripheral SpA ac-
cording to ASAS criteria, respectively. 
Patients with AU who were HLA-
B27 positive were more frequently 
diagnosed with axial (69.8 percent 
vs. 27.3 percent p<0.0001) and pe-
ripheral SpA (21.9 percent vs. 11.1 
percent p<0.0001) than patients with 
recurrent negative AU HLA-B27. In 
general, there were no important dif-
ferences between the groups in terms 
of ophthalmologic variables. 

Ophthalmology 2016;123:1632-
1636

Juanola X, Loza E, Cordero-Coma M.

Retinoblastoma Research

Researchers from the Children’s 
Oncology Group Study sought 

to determine whether insurance sta-
tus, race and ethnicity correlate with 
increased retinoblastoma invasive-
ness as a marker of both risk and 
time to diagnosis in a retrospective, 
case-control study. The study’s fi nd-
ings suggest a higher rate of more 
advanced disease associated with 
non-private insurance, non-white 
race and Hispanic ethnicity.  

Researchers looked at 203 pa-
tients from the United States en-
rolled in the Children’s Oncology 
Group trial ARET0332, a study of 
patients with unilateral retinoblas-
toma requiring enucleation. Each 
surgical participant underwent insti-
tutional pathologic review and cen-
tral pathologic review to determine 
the presence of well-defi ned histo-
pathologic features correlating with 
a higher risk of disease progression. 
Insurance status, race and ethnicity 
were compiled from the study re-
cord for each patient. 

On institutional pathologic re-
view, the results of the study re-
vealed that non-private insurance, 
non-white race and Hispanic ethnic-
ity all correlated signifi cantly with 
a greater rate of high-risk patho-
logic findings. Hispanic ethnicity 
remained a signifi cant predictor. On 
central pathologic review, these 

correlations remained but did not 
reach statistical significance. The 
researchers theorize that these dif-
ferences likely resulted from insti-
tutional versus central pathologic 
reviews, and they also appeared to 
result from a higher likelihood of 
patients in minority groups being 
misclassifi ed as high-risk by institu-
tional pathologists. The researchers 
note that these findings may also 
be due to delays in diagnosis for 
these groups, and say further focus 
should be on where in the diagnos-
tic process potential delays exist so 
that these barriers are overcome to 
care for these groups.

Ophthalmology 2016;123:1817-
1823
Green AL, Chintagumplala M, Krailo M, Langholz B, Albert D.

Surgical Management of 
Boston KPro

In a retrospective chart review, re-
searchers set out to determine the 

rate of Boston type 1 keratopros-
thesis-related corneal melts, leaks 
and extrusions that required surgi-
cal repair. They also evaluated the 
post-melt repair visual outcomes. 
The study determined that patients 
who undergo KPro with severe ocu-
lar surface disease are at greater 
risk for corneal melts, leaks and 
extrusions. 

The researchers examined 110 pa-
tients (128 eyes) who received a KPro 
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between November 2004 and De-
cember 2010. They also evaluated 
the rate of complications, risk factors 
for melts and post-melt repair visual 
outcomes. 

The study found that 20 eyes from 
18 patients developed KPro-related 
melts that required surgical repair. In 
total, there were 33 episodes of melt-
related complications, the rate of 
which was 16 percent. The surgical 
repairs included lamellar patch grafts 
(15), KPro removal with penetrat-
ing keratoplasty (seven), reassembly 
of KPro onto a new cornea (four), 
replacement of KPro (three), sutur-
ing of a leak (three) and enucleation 
(one). The majority of eyes (18/20) 
did not regain their best post-KPro 
vision at fi nal follow-up. Signifi cant 
risk factors for melt included previ-
ous infectious keratitis (p<0.0001, 
odds ratio: 12.50, 95 percent con-
fidence interval, 4.02-38.9) and 

conjunctival deficiency (including 
Stevens-Johnson syndrome, mucous 
membrane pemphigoid and chemi-
cal injury). 

Cornea 2016;35:1049-1056
Chan CC, LoVerde L, Qiang J, Nordlund ML, Holland EJ.

Pigmentary Glaucoma and 
Nuclear Cataracts

In a retrospective, consecutive 
case series, researchers sought to 

describe a new association between 
nonsenile nuclear cataracts and pig-
mentary glaucoma in patients with 
controlled intraocular pressure. In-
vestigators say that awareness of the 
purely nuclear cataract and its clinical 
presentation can assist the clinician 
when approaching the patient with 
pigment dispersion and decreasing 
vision. 

Researchers examined nonsenile 
nuclear cataracts seen in patients 
with pigmentary glaucoma with 

controlled IOP in a single glaucoma 
specialist practice. The average age 
of these patients was 50.3 years, a 
much younger age than the aver-
age seen in senile nuclear sclerotic 
cataracts. Eight eyes of seven pa-
tients with pigmentary glaucoma 
and visually signifi cant cataract that 
underwent cataract removal were 
reviewed. 

They found that patients with pig-
mentary glaucoma developed rap-
idly progressing, nonsenile nuclear 
cataracts, with resulting myopic 
shifts between 4 and 13 D from 
baseline in less than two years. The 
patients had controlled IOP, and 
there were no associations between 
medication use and cataract devel-
opment. According to researchers, 
this is a new association and war-
rants further investigation. 

J Glaucoma 2016;25:547-550
Mosaed S, Haider A, Kim D, Zhang Z.
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Today, the use of mitomycin-C 
in glaucoma surgery has become 

commonplace, and we’re happy to use 
it on almost every patient. Perhaps 
because we use it so frequently, we 
tend to get a little blasé about how 
strong a drug we’re using. In reality, 
mitomycin is a powerful agent with 
long-term effects, both good and bad. 
It’s an important tool that needs to be 
used with caution. 

Here, I’d like to review some of what 
we’ve learned about mitomycin-C 
over the past 25 years, to help ensure 
that we use this drug appropriately 
and safely. I’ll also note some of the 
differences between mitomycin and 
5-fl uorouracil, another drug in wide 
use for similar purposes.

Mitomycin-C: An Overview

Mitomycin-C is an alkylating, anti-
tumor antibiotic, generally used in 
surgery because of its ability to inhibit 
fi broblast proliferation and suppress 
vascular ingrowth—two parts of the 
healing process that can undercut the 
benefi cial effect of a trabeculectomy 
bleb by producing scarring that stops 
aqueous outfl ow. One of mitomycin’s 

active metabolites cross-links with 
DNA, causing selective interruption 
of DNA replication, thus inhibiting 
mitosis and protein synthesis. This 
makes mitomycin cytotoxic for 
both fibroblasts and microvascular 
endothelial cells, so it not only reduces 
the production of fi broblasts, but also 
the microvascular blood supply to the 
area treated. 

One reason mitomycin is so ef-
fective is that it’s not dependent on 
the cell-cycle phase. In contrast, 5-FU 
is only effective at certain phases of 
the cell’s life cycle. You can see the 
results of this difference in studies 
that compare the effectiveness of the 
two agents. For example, in a study 
done in 1993, researchers took cells 
from eyes that had been treated with 
distilled H2O, 5-FU or mitomycin 
and then grew them in culture to 
reveal their relative state of health.1 
(See charts, top of page 104.) They 
took the cells after different periods 
of time postoperatively—at one hour, 
fi ve days and 30 days postop. The cells 
were then cultured for 15 days.

The left-hand graph shows the 
relative impact on cell growth when 
the cells were taken from the treated 

area one hour after surgery. The 
cells treated with water show a fairly 
exponential growth rate over the 
following 15-day period. The cells that 
were exposed to 5-FU show delayed 
growth for seven to nine days, but 
then they resume growing at about the 
same rate as those treated with water. 
The third line in the graph shows that 
when treated with mitomycin, even 
after 15 days the cells’ growth rate is 
still very slow compared to the other 
two treatments.

The middle graph shows the 
growth when the cells were taken for 
culturing fi ve days after treatment. As 
you can see, after a short delay of two 
or three days, the water- and 5-FU-
treated cells’ growth rates are almost 
the same, suggesting that the cells 
treated with 5-FU are approaching 
normal condition by about seven days 
postop. With the mitomycin-treated 
cells, you see a fairly signifi cant de-
lay and much slower growth rate 
compared to the other treatments 
thereafter. The third graph shows the 
impact on growth rate when the cells 
were cultured 30 days postoperatively. 
At this point, the growth rates of the 
water- and 5-FU-treated cells are 

Mark B. Sherwood, MD, Gainesville, Fla.

It’s a potentially toxic drug that must be used with care—but 
when managed properly, it can help to protect vision long-term.

The Pros and Cons of 
Using Mitomycin-C
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overlapping and essentially 
identical, while the mito-
mycin-treated cells still 
show a slowed growth rate.

The bottom line of this 
experiment is that you can 
almost think of the 5-FU as 
having a temporary effect 
on the fibroblasts. After 
that temporary effect—
lasting fi ve to seven days— 
wears off, the cells pretty 
much resume growing as if 
they had not been treated. 
In contrast, mitomycin has 
a long-term effect on the 
fibroblasts; even 30 days 
after treatment the cells’ 
growth rate is still reduced. 

Another 1993 study 
compared bleb survival 
rates following the appli-
cation of water, 5-FU and two dif-
ferent strengths of mitomycin over 
a 30-day postoperative period in a 
rabbit model.2 (See graph below.) The 
control blebs (treated with water) 
were almost all gone by day 14; the 
ones treated with topically applied 
5-FU lasted until day 25; about 60 
percent of the blebs treated with 
mitomycin 0.2 survived until day 30; 
and virtually all of the blebs treated 
with mitomycin 0.4 survived to day 
30. (One takeaway from this is that we 
have the ability to titrate this effect; we 
don’t have to choose between no effect 
and maximum effect—with 
all of the potential side effects 
potentially accompanying the 
latter.)

Given these data, it’s rea-
sonable to ask why anyone 
would still use 5-FU. For one 
thing, 5-FU produces good 
results in many patients. If 
you can control the scarring 
response early on and get 
a good bleb established, you 
often can go on to get a very 
good long-term result. 5-FU 
can accomplish that in many 

patients. In addition, two studies 
comparing the use of mitomycin ver-
sus 5-FU in normal-tension glaucoma 
patients found that outcomes were 
often better when 5-FU was used 
instead of mitomycin.3,4 

Minimizing Toxicity

Mitomycin is clearly effective 
at prolonging the life of a bleb, but 
it creates this effect by interfering 
with DNA replication, so it’s not hard 
to imagine how this can backfire. 
The side effects of treatment with 

mitomycin were well-
il lustrated by a 1991 
study involving four New 
Zealand white rabbits.5 In 
this study, 50 µl of 0.5 mg/
ml mitomycin—a fairly 
strong formulation—was 
injected into the anterior 
chamber.  With in  24 
hours the eyes showed 
severe inflammation; 
within 72 hours the re-
searchers found corneal 
opacification. By two 
weeks post-injection, 
the iris and ciliary body 
were necrotic and the 
cornea was distressed; 
the endothelium was 
basically gone. Clearly, 
full-strength mitomycin 
in the anterior chamber is 

highly toxic.
Other studies have demonstrated 

similar damaging effects:
• One study reported limbal stem 

cell defi ciency after subconjunctival 
injection of 0.1 to 0.2 ml of 0.2 mg/
ml mitomycin, a delivery method that 
more and more surgeons are using.6

• Another study found greater 
corneal endothelial cell loss at 
three months in patients getting 
trabeculectomies with mitomycin 
than in those undergoing trabec-
ulectomy without mitomycin.7

• A third study using a relatively 
low 0.1 to 0.2 mg/ml dose to 
treat the intact sclera in a rabbit 
model found pathologic changes 
in the ciliary epithelium, nerves 
within the ciliary body and the 
ciliary body capillaries even six 
to 12 months postoperatively.8

In cl inical  practice,  we 
rarely see problems that are 
clearly connected to the use of 
mitomycin. However, as these 
studies demonstrate, mitomycin 
may cause limbal cell defi ciency, 
corneal endothelial cell loss, 
changes in the ciliary body and 

The growth rate of scleral fi broblast cells in culture after treatment 

with H
2
O, 5-FU or MMC in a rabbit model. Cells were taken from the 

treated area at the times indicated and then cultured. In each case, 

MMC-treated cells grew more slowly than those treated with 5-FU 

after 15 days in culture. Cells treated with 5-FU that were cultured 

fi ve or 30 days after treatment exhibited growth curves similar to cells 

treated with water. (Khaw PT, Doyle JW, et al, 1993)1

Tissue Growth after Trabeculectomy
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Blebs treated with water, 5-FU and two different strengths 

of mitomycin-C (in a rabbit model) show dramatically 

different survival rates. (Khaw PT, Doyle JW, et al, 1993)2
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reduced aqueous production.
Obviously, mitomycin-C is not 

something we should be using care-
lessly. Fortunately, we have a number 
of ways to titrate the impact of the 
drug. We can control:

• the concentration we use;
• the method of application (e.g., 

via sponge or injection);
• the duration of application;
• the surface area treated; and
• the amount of rinsing we do after 

the application is complete.
A study published in 1997 demon-

strated the impact of the amount of 
surface area treated with mitomycin.9 
The study involved 24 New Zealand 
white rabbits; one-third of them were 
treated over a large 8x10-mm surface 
area, one-third over a smaller 4x2-mm 
area, and a no-treatment group acted 
as a control. At 21 days researchers 
found that the large treatment 
area led to improved bleb survival 
(p<0.039), larger bleb area (p<0.009), 
better bleb height (p<0.005) and a 
more diffuse bleb that wasn’t as thin-
walled or localized as that seen in the 
other two groups. 

The reason for wanting to create a 
large, diffuse bleb—which may sound 
counterintuitive to the uninitiated—
is that a small, localized bleb tends 
to generate a “ring of steel” around 
the area you’ve treated. This leads 
to thinning of the tissues that you’ve 
treated, because the aqueous has 
nowhere to go beyond that localized 
area. To avoid this, you want to create 
a wide, diffuse bleb with a large sur-
face area, perhaps using a lower con-
centration and shorter duration to 
limit toxicity.

The amount of irrigation we apply 
has also been shown to affect how 
much mitomycin makes it into the 
anterior chamber, which (as already 
noted) can have negative effects. In 
one 1995 study, researchers put a 
6x4-mm cellulose sponge, soaked in 
mitomycin 0.5 mg/ml, on the eyes 
of a rabbit for fi ve minutes.10 Then, 
one eye was irrigated with 10 ml 
of saline for one minute; the other 
eye was left without irrigation. Then 
they looked at the aqueous levels of 
mitomycin over the course of an hour. 
The eyes which received irrigation 

to wash off the mitomycin had much 
lower mitomycin concentrations at all 
time points, and a continuous drop in 
concentration after 15 minutes. The 
eye not irrigated showed a continuous 
rise in aqueous mitomycin level over 
the course of the hour.

Given all of these factors that are 
within our control, it would be con-
venient to have a formula to guide us, 
in terms of which concentration to use, 
how large an area to cover, how long 
to apply it and how long to rinse the 
eye after application. Unfortunately, 
such a formula doesn’t exist, because 
different eyes react differently to 
the same use of mitomycin (in the 
same surgery performed by the same 
surgeon). The results of seemingly 
identical treatment can range 
from a thick, encapsulated bleb to 
a nice diffuse, not-too-thin bleb to 
a very thin, avascular bleb. In fact, 
our inability to predict how a given 
patient will respond to mitomycin 
undoubtedly accounts—at least in 
part—for the less-than-100-percent 
rate of excellent outcomes associated 
with trabeculectomy.

Using mitomycin-C alters the likelihood of different outcomes following trabeculectomy. The green zones represent acceptable capsule 

thickness; the orange zones represent excessive scarring, leaving the capsule too thick and pressure higher than desired; the upper dark 

grey zones, blebs that have scarred over completely and failed; the blue zones, blebs with thin tissue and possibly too low a pressure 

or leakage; and the lower light grey zones, leaky, thin, avascular blebs. The curving lines running across the charts represent different 

patients. Even without MMC, 60 or 70 percent of trabeculectomy patients will do beautifully (like patient A). Some, like patient B, will get 

excessive scarring and a failed bleb early on, while others, like patient D, will get that result sometime later. Some patients, like patient C, 

will develop thinning tissue early on, while others, like patient E, will have this outcome late in the postoperative course—possibly even 

years after the surgery. The differences between the left and right charts show how the likelihood of different outcomes shifts when 

mitomycin-C is used. Using mitomycin shifts the likely scarring response away from excessive scarring and towards thinned tissues. 

Likelihood of Scarring Responses With and Without Mitomycin-C
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We do know a few things. We know 
that younger, fitter patients heal 
better than older, less-well patients. 
We know that patients of African 
ancestry tend to scar more than Cau-
casian patients. We know that pa-
tients with one eye that develops an 
encapsulated bleb have more risk of 
developing one in the other eye. But 
on the whole, we’re partly guessing; 
we really don’t know how a patient is 
going to respond to a trabeculectomy 
surgery. The best we can do is make 
an educated guess, based on our 
experience and the limited data that’s 
available.

The Impact of MMC

As surgeons, we tend to think of 
mitomycin-C as a positive agent, 
which in general it is. However, it’s 
not a cure-all. What it does is shift 

the likelihood of certain types of 
outcomes in a direction that is more 
favorable to our patients’ long-term 
vision and comfort (as illustrated in 
the charts at the top of page 106). 
Essentially,  by using mitomycin, we’ve 
shifted the likely response away 
from excessive scarring and towards 
thinned tissues. 

Of course, these responses—
too much or little scarring—will 
sometimes occur whether we use 
mitomycin or not. Mitomycin simply 
changes the relative postoperative 
risks toward less risk of excessive 
scarring and a failed bleb, and greater 
risk of thin tissues and bleb leaks. 
Again, mitomycin is not a cure-all; 
you have to pick your poison.

My intention here is not to minimize 
the value of mitomycin. We do tend 
to get better outcomes when we use 
it than when we don’t, and there’s 

no question that reducing excessive 
scarring is a signifi cant change. But 
it’s easy to focus on the potential 
complications that can result from 
the use of mitomycin. We all think 
about the potential for bleb leaks, 
endophthalmitis and blebitis. There 
is reason for concern, but it’s also im-
portant to keep your perspective. 

Consider a study published in 1997 
that compared the number of patients 
developing endophthalmitis each year 
at the Bascom Palmer Eye Institute, 
divided into two groups based on 
whether or not mitomycin was used 
during the surgery.11 From 1989 to 
1991 there was no mitomycin use; 
on average, three patients per year 
developed endophthalmitis. Then, 
as mitomycin became part of some 
surgeries in ‘94 and ‘95, the number 
jumped. In 1995 in particular, the 
group receiving mitomycin had a 
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signifi cantly higher number of cases 
of endophthalmitis than the non-
mitomycin group—five, compared 
to one. This clearly suggests that 
using mitomycin may lead to more 
endophthalmitis. On the other hand, 
we’re talking about one to six cases 
of endophthalmitis per year out 
of a very large number of patients 
undergoing trabeculectomy surgery 
at Bascom Palmer during this period. 
Furthermore, these numbers only 
present one side of the story; they 
don’t tell us how many blebs would 
have failed, but didn’t because of the 
mitomycin. 

The reality is, use of mitomycin 
dramatically increases the number 
of blebs that continue to function 
for many years—blebs that may not 
have continued to work if we hadn’t 
used mitomycin. That’s the reason 
we use it. If we get an extra 15 pa-

tients to do well long-term out of 
every 100, adding one extra patient 
with a problem out of that 100 might 
be considered to be a reasonable 
trade-off, especially since glaucoma 
is potentially vision-threatening if not 
adequately controlled. Remember: 
People with glaucoma most com-
monly go blind because of a lack of 
pressure control—not because of the 
complications of surgery.

Making the Best of It

Back in the early 1990s, many 
surgeons were reluctant to use 
mitomycin. Today, however, very 
few glaucoma surgeons fail to use 
mitomycin on the vast majority of 
their surgical patients. Mitomycin 
is a very useful and effective tool, 
but it’s not a perfect solution to the 
problem of scarring. It’s very effective 

at decreasing fi brosis and improving 
bleb survival, but it increases bleb 
thinning and side effects, especially 
long-term. Sometimes it’s too ef-
fective; sometimes it’s not effective 
enough. It’s a potentially toxic agent, 
and individual variations make the 
results of using it unpredictable. We 
get better at using it as a result of 
experience, but we have to recognize 
that the outcome for any given patient 
is beyond our ability to predict.

A few basic tenets for its use 
have held up. Because the effects 
are localized to the area treated, it’s 
important to treat a large surface 
area to decrease the risk of a “ring 
of steel” forming, with a thin ische-
mic anterior bleb. Rinsing the eye 
thoroughly with BSS is helpful in 
minimizing the damaging effects 
described earlier. Some surgeons use 
more intense mitomycin treatment on 
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younger patients because of their superior healing, 
but it’s important to remember that the younger 
the patient, the longer the bleb has to last and the 
greater the risk that, over time, a thin bleb will allow 
an infection to get inside the eye. For example, if the 
infection rate is half a percent per year, a 90-year-old 
patient who survives fi ve years has a 2.5 percent total 
risk. But if the patient is 30 and may live another 
50, 60 or 70 years, that half-percent-per-year risk 
becomes much more signifi cant. So you always have 
to weigh the effectiveness of your treatment against 
the possible risks. 

People have been trying to develop alternative 
surgeries that don’t require a bleb, such as the 
minimally invasive glaucoma surgeries, but as 
everyone knows, the weakness of those pro-cedures 
is their less-dramatic reduc-tion in pressure. At the 
same time, people have spent many years trying 
to develop better agents for getting an antifi brosis 
effect when creating a bleb, but they haven’t found 
any-thing else that works as well as mito-mycin—at 
least so far. That’s the conundrum: Even though 
there are risks associated with using mitomycin, 
the risk of losing vision is far greater if our surgery 
fails to lower the patient’s pressure over the long 
run.  

Dr. Sherwood is a professor of ophthalmology 
and director of the Center for Vision Research at 
the University of Florida. He is a past recipient of 
the American Academy of Ophthalmology’s Honor 
Award.
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Topcon has introduced the new-
ly designed 3D OCT-1 Maestro, 

with the focus on automation and 
ease of access. Topcon says Maestro 
simplifies the process of capturing 
the optic nerve and macula by imag-
ing both in a single scan. The new 
design boasts a 50,000 A-scans/sec 
spectral domain OCT with color fun-
dus camera, fully automatic operation 
(alignment, focus and capture), 12 x 
9- mm wide-fi eld OCT scan with ref-
erence database and automatic layer 
segmentation analysis of total retina; 
nerve fi ber layer; ganglion cell layer + 
inner plexiform layer; and GCL + IPL 
+ RNFL. 

Topcon also high-
lights the mobility of 
the device. At 46.3 
pounds, and with the 
new rotating touch-
screen control panel, 
the size of the new 
OCT doesn’t dictate 
its location. Some 
of the new features 
of the OCT include 
cataract mode, inter-
active reports, auto-
centering of the fovea 
and optic disc and fundus 
image utilities that include 
auto-mosaic and patient education 
functions. 

For more information, visit topcon-
medical.com. 

Volk Optical Adds Gonio Lenses

Volk has introduced single-use 
gonio lenses to provide maxi-

mum convenience and safety to pa-
tients, without compromising image 
quality for visualization, diagnosis 
and laser treatment, the company 
says. Volk specifi cally uses single-use 
three- and four-mirror gonio lenses, 
which provide high image resolu-
tion of the anterior chamber angle, 
peripheral retina and posterior pole, 
similar to the images captured with 
Volk’s glass gonio lenses. 

Both the three- and four-mirror 
lenses have an image magnifi cation 

of 1x and 1x laser spot. The 
three-mirror gonio lens 

has mirrors angled at 
60, 66 and 76 degrees, 
eliminating gaps in 
the visualized fundus. 
The four-mirror go-
nio lens’s mirrors are 
equally angled at 63 
degrees for visualiza-
tion of the entire ante-
rior chamber. 

Volk claims that the 
new single-use lenses 
eliminate the poten-

tial for cross-contamina-
tion of infectious disease, as 

well as the costly reprocessing of re-
usable lenses. 

For more information,  vis i t 
volk.com. 

LENSTAR Gets Hill-RBF 
Calculator 

Haag-Streit’s newly introduced 

Hill-Radial Basis Function calcu-
lator, included in the next EyeSuite 
software cycle available to LEN-
STAR users, provides a new system 
for intraocular lens power selection. 

The Hill-RBF uses pattern rec-
ognition and data interpolation to 
determine IOL power. Haag-Streit 
believes that the advantage of pat-
tern recognition for selecting an IOL 
power is its use of adaptive learn-
ing. In this system, short, normal and 
long eyes are viewed as patterns. The 
Hill-RBF IOL power selection sys-
tem also uses the boundary model, 
which indicates to the user when the 
calculator is performing within a de-
fi ned area of accuracy. 

Haag-Streit notes that unlike older, 
static theoretical formulas, this ap-
proach will be updated on a regular 
basis.

For more information, visit rbfcal-
culator.com. 

Bausch + Lomb Launches 
EZ-24

Bausch +  Lomb says its new 
EZ-24 Easy-Load lens delivery 

system provides smooth and easy 
delivery of the SofPort IOL through 
a 2.4-mm incision, resulting in a 
simple procedure and minimal post-
procedural irritation.  

Topcon Unveils a
New OCT System
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I would like to welcome you to a new concept in surgeon 
education, Mackool Online CME.

Demonstrating ophthalmic surgical techniques has 
long been part of my everyday practice. Now, thanks to 
educational grants from several ophthalmic companies, 
you are able to virtually sit at the microscope with me and 
see the techniques and instrumentation I use with my own 
patients. The only editing is to show a diff erent camera 
view or to remove down time – every step of every 

procedure will be shown just as if you are with me in the OR. We will release 
one new surgical video every month, allowing you to earn CME credits or 
simply watch the video. 

Richard J. Mackool, MD

MackoolOnlineCME.com MONTHLY Video Series

Video Overview:
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partial urinary obstruction 
as a result of benign 
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and the drug has caused 

the iris to become 
extremely fl oppy. The 

video demonstrates several 
techniques that minimize 

the chance of iris damage 
and/or prolapse. A method 

of toric IOL positioning at 
the correct meridian in the 
presence of a miotic pupil 

is also demonstrated, as are 
several methods that can 
be used to maintain pupil 

dilation in this situation.  
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Surgical Video by:
Richard J. Mackool, MD

To view CME video
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B+L adds that the new delivery system features a 
smooth oval tip designed for ease of wound entry, reli-
ability and control. The company claims that by com-
bining the benefi ts of sterile, single-use, “no-touch” 
lens-loading design with planar delivery, the injector 
allows direct placement of the IOL into the capsular 
bag, minimizing tissue trauma and other potential com-
plications. Additionally, B+L notes that the M-folded 
delivery allows the physician improved control of lens 
delivery.

For more information, visit bausch.com.

Zeiss Digital Refraction Tech Integrates with 
Leading ERM Software Systems

Zeiss recently announced the wireless integration 
of its Essential Line of digital refraction instruments 

with popular electronic medical record software systems 
such as Compulink, Crystal, Offi ceMate, ExamWriter, 
My Vision Express, OD Link, Practice Director and 
Revolution EHR.

Now Zeiss customers can send data wirelessly from 
EL instruments to the now compatible EMR software. 
This allows data from the Zeiss instruments to be loaded 
into the EMR software as the patient undergoes the 
exam process, ensuring that relevant data is immediately 
accessible to the doctor.

The Zeiss EL instruments that work with the EMRs 
include: Visulens 500 Auto Lensmeter; i.Profi ler plus 
Aberrometer/Topographer; Visuref 100 Autorefrac-
tor/Keratometer; Visuscreen 100/500 Acuity Systems 
and Visuphor 500 Digital Phoropter.

For more information on Zeiss’s integration with EMR, 
visit zeiss.com/vision-care/en_us/products/dispensing-
tools-and-instruments-by-zeiss.htm

Eyeffi cient’s New MediWorks Equipment

Eyefficient recently partnered with MediWorks 
to introduce its new line of ophthalmic equipment, 

including new digital slit lamp imaging and LED vision 
chart systems. 

With the new product line, Eyeffi cient is also part-
nering with a national engineering firm to provide 
nationwide installation and service to their new equip-
ment. Because of this partnership, Eyeffi cient boasts 
the ability to provide warranty service anywhere in the  
Unites States within 24 hours. The Eyeffi cient catalog 
includes brands from MediWorks, S4OPTIK, Volk, 
Accutome and Yeasn.

For more information on Eyeffi cient’s new products and 
partnership, visit eyeffi cient.com.  
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October 2016 | reviewofophthalmology.com | 117

Edited by Alison Huggins, MD

Presentation

A 49-year-old Caucasian female was managed by a general 
ophthalmologist for intermittent pain and redness of her 
right eye. The patient had initially presented to the general 
ophthalmologist eight months prior, at which time it was 
noted that she had sectoral injection of her superfi cial and 
deep episceral blood vessels with a normal dilated fundus 
examination, suggestive of episcleritis or scleritis. She was 
advised to take oral naproxen, but there was minimal im-
provement of her signs and symptoms, despite compliance 
with her medication. 

The ophthalmologist tried several other regimens over 
the next few months, including topical prednisolone acetate 
1%, topical difl uprednate 0.05%, topical olpatadine 0.2% 
and topical cyclosporine 0.05%. However, none of these 
medications helped to relieve her symptoms. Approximately 
one month prior to presentation, she developed a constant, 
severe headache, lasting more than fi ve hours per day. Repeat 

dilated fundus examination at that time demonstrated a mass 
in her right eye, suspicious for ring melanoma despite best-
corrected visual acuity of 20/20 in both eyes. As part of her 
workup, she had magnetic resonance imaging of her brain 
and orbits, which was concerning for an intraocular mass 
(Figure 1). Based on these fi ndings, she was referred to Wills 
Eye Hospital’s ocular oncology service for further evaluation.

Medical History

The patient had a past medical history of seasonal allergies 
for which she took loratadine as needed. She did not have any 
additional ocular history or chronic medications. There was 
no personal or family history of cancer. She had no history of 
tobacco smoking or excessive alcohol intake. The review of 
systems was unremarkable. 

Examination

Ocular examination revealed best-corrected visual acuity 
of 20/20 in each eye. The pupils were equal, round and reac-
tive bilaterally without afferent pupillary defect. Extraocular 
motility and confrontation visual fi eld exam were full OU. 
Intraocular pressure by Goldmann applanation tonometry 
was 18 mmHg OD and 17 mmHg OS. Anterior segment and 
dilated fundus examination OS were unremarkable. 

Cindy X. Zheng, MD, Carol L. Shields, MD 

Ocular Oncology Service, Wills Eye Hospital, Philadelphia

A 49-year-old woman presents with eye pain that’s 
resistant to pain medications.

Figure 1. Post-contrast (A) T1-weighted magnetic resonance imaging 

with fat suppression and gadolinium enhancement, and (B) T2-

weighted magnetic resonance imaging of brain and orbits showing an 

intraocular mass in the right eye, as indicated by arrow.

Figure 2. (A) Right eye 

revealing sectoral

injection and engorgement 

of episcleral and 

underlying scleral blood 

vessels. (B) Right fundus 

showing horizontal retinal 

striae throughout macula 

and blunted foveal refl ex.

Figure 3. Montage of right 

fundus showing large 

elevated mass superiorly.
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Differential diagnosis of the mass 
included a neoplastic process such as 
amelanotic choroidal melanoma or me-
tastases with overlying thinning of the 
sclera. Additional considerations in-
cluded an infl ammatory process, such 
as posterior scleritis or granulomatous 
disease, or a structural process, such as 
choroidal effusion or exudative retinal 
detachment.

Further workup was directed at im-
aging the mass and macula. Optical 
coherence tomography of the macula 
of the right eye showed internal limit-
ing membrane irregularity with retinal 
folds (Figure 4), consistent with retinal 
striae seen on examination. B-scan ul-
trasonography documented echodense 
thickening of the eye wall with high in-
ternal refl ectivity and a thickness of 4.9 
mm, consistent with scleritis (Figure 5). 
Transillumination of the mass revealed 
complete transmission of light, more 
suggestive of scleritis rather than solid 
melanoma. Review of previous MRI 
images revealed no extension of the 
mass into the optic nerve or orbit. 

Given the patient’s examination, a 
diagnosis of anterior and posterior scle-
ritis was made. The diagnosis was based 
on several factors: First, she had symp-
toms of pain and anterior segment signs 
consistent with anterior scleritis. In ad-
dition, there was an elevated mass with 
normal-appearing overlying choroidal 
and retinal vessels and orange color, 
lacking pigmentation, that was similar 
to the surrounding fundus. Further-
more, B-scan ultrasonography showed 
dense thickening of the eye wall and 
transillumination revealed complete 
passage of light, consistent with posteri-

or scleritis. At this time, the patient was 
started on oral prednisone 80 mg daily 
with a slow taper. She was also referred 
to the rheumatology department for 
further workup of a possible systemic 
autoimmune etiology, but all of her lab 
results were unrevealing. 

At one-month and three-month 
follow-up, she had improvement in 
her pain and the fundus abnormalities 
(Figure 6). However, there was mild 
recurrence of her symptoms during the 
prednisone taper, so she was started on 
mycophenolate mofetil 1,500 mg twice 
daily by the rheumatologist. 

118 | Review of Ophthalmology | October 2016

Resident Case Series

Posterior scleritis is a rare disease 
and confirming the diagnosis can 
be challenging. It can mimic many 
other disease processes;1 among 
these is choroidal melanoma or 
metastasis, as seen in our patient. 
Although all age groups can be af-
fected, one study of 99 patients 
with posterior scleritis found the 
mean age at onset to be 49.2 This 
condition also has a predilection 

for women and is twice as com-
mon in females compared to males. 
Posterior scleritis is associated with 

systemic disease in 30 percent of 
cases, including rheumatoid arthri-
tis, systemic vasculitis and granulo-

The anterior segment OD revealed 
sectoral injection of the superfi cial and 
deep episcleral blood vessels from 9 to 
3 o’clock (Figure 2A). On dilated fun-

dus examination the optic nerve and 
blood vessels were within normal limits, 
but there were horizontal retinal striae 
throughout the macula, a blunted foveal 

refl ex and a large elevated mass measur-
ing approximately 25 mm at its base and 
5 mm in thickness and without subreti-
nal fl uid (Figures 2B and 3). 

Figure 4 (top). Optical coherence tomography of the right eye showing internal limiting 

membrane irregularity with retinal folds on vertical orientation.

Figure 5 (bottom left). B-scan ultrasonography of the right eye showing echodense diffuse 

posterior thickening with high internal refl ectivity, consistent with posterior scleritis.

Figure 6 (bottom right). Three months following initiation of oral prednisone, the episclera 

(A) showed improvement and the fundus (B) demonstrated reduction in scleral thickening, 

with nearly complete resolution of symptoms.

What is your differential diagnosis? What further workup would you pursue? 

Diagnosis, Workup and Treatment

Discussion
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matosis with polyangitis.2

The most common presenting symp-
toms are unrelenting periocular pain, 
headache, decreased vision and epi-
bulbar redness.2,5 There is clinical evi-
dence of anterior scleritis in one-third 
of cases at the time posterior scleritis is 
diagnosed, and anterior involvement is 
present in 60 percent of cases at some 
point on follow-up.2 On examination, 
patients most commonly manifest 
deep scleral thickening with overlying 
serous retinal detachment, and occa-
sionally optic disc edema. Other fi nd-
ings can include retinal striae, choroi-
dal folds and choroidal detachment.5

Vision loss occurs in approximately 
33 percent of cases, most commonly 
secondary to exudative retinal detach-
ment, macular distortion from a scleral 
mass, and cystoid macular edema.2,5,6

Although rare, 1 to 3 percent of pa-
tients can develop permanent vision 
loss.2 Rarely, patients may have deep 
ocular pain without objective fi ndings. 
In fact, in a study of 99 patients with 
posterior scleritis, 17 percent had no 
clinical abnormalities,2 and therefore 
required an even higher index of suspi-
cion to make the diagnosis.

B-scan ultrasonography is helpful 
in diagnosing posterior scleritis. Char-
acteristic findings include diffuse, 
echodense thickening of the posterior 
sclera as well as the classic “T sign.”5,7

This is due to squaring off of a nor-
mally rounded optic nerve along with 
edema in Tenon’s capsule extending 
along the posterior aspect of the eye 
forming a “T” shape. On MRI, the 
sclera in posterior scleritis has a low 
signal with a small degree of retinal/
choroidal enhancement, the surround-
ing orbital tissues may show greater 
enhancement.8

Of particular interest in this case, 
posterior scleritis can masquerade 
as other disease processes, including 
choroidal melanoma.9-12 Of the 12,000 
cases of posterior uveal melanoma re-
ferred to a tertiary care center, 1,739 
(14 percent) were pseudomelanomas 

and 5 cases (<1 percent) were due to 
posterior scleritis.13 B-scan ultraso-
nography greatly aids in distinguishing 
posterior scleritis from melanoma, as 
it will show an echo-dense mass with 
scleritis, whereas melanoma is echo-
lucent. Posterior scleritis also reveals 
complete transmission of light on 

transillumination, whereas melanoma 
would likely block transmission. Ad-
ditionally, presence of pain is more 
common in cases of scleritis, although 
it can be present in cases of tumor ne-
crosis. If the findings are equivocal, 

(continued on page 121)

117_rp1016_wills.indd   119117_rp1016_wills.indd   119 9/27/16   12:52 PM9/27/16   12:52 PM



E-NEWSLETTER
RETINA ONLINE

Once a month, Medical Editor Philip Rosenfeld, MD, PhD, and our editors 
provide you with timely information and easily accessible reports that 

keep you up to date on important information affecting the care of 
patients with vitreoretinal disease.

3 EASY WAYS TO SUBSCRIBE!
http://www.jobson.com/globalemail/

Fax: 610.492.1039 or Call: 610.492.10291000..444499922..100339 or Caallll: 66110000..4992.1

2016_Retina Online house Ad.indd   12016_Retina Online house Ad.indd   1 2/18/16   1:46 PM2/18/16   1:46 PM



fi ne-needle aspiration biopsy can be 
performed for a defi nitive diagnosis.8 

Patients with posterior scleritis 
may respond well to nonsteroidal 
anti-infl ammatory drugs.2 However, 
systemic prednisone is often neces-
sary for resolution of symptoms and 
fi ndings. In more severe cases with 
vision loss from optic nerve or macu-
lar involvement, intravenous cortico-
steroids can be initiated, followed by 
oral prednisone taper for complete 
resolution.2 Long-term dependency 
on corticosteroids may require ad-
justment to a steroid-sparing agent, 
such as mycophenolate mofetil, cy-
clophosphamide or cyclosporine A.2

Posterior scleritis is a rare infl am-
matory disease associated with pain, 
headache, redness and vision loss that 
can masquerade as other entities. In 
presenting this case we hope to high-
light this rare entity along with the 
accompanying testing that can be in-
strumental in establishing the correct 
diagnosis.  

1. Benson WE, Shields JA, Tasman W, Crandall AS. Posterior 
scleritis: A cause of diagnostic confusion. Arch Ophthalmol 
1979;97:8:1482-6.
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large series of patients. Ophthalmology 1999;106:12:2380-6.
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