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GLAUCOMA SPECIALISTS need to think 
outside the globe because there are multiple con-
siderations pertaining to the orbit and adnexa in 
patients with glaucoma, said Sunita Radhakrish-
nan, MD.

“Pathology of the orbit can be a cause of elevated 
IOP, and the anatomical configuration of the orbit 
and adnexa may have implications for planning 

glaucoma surgery,” said Dr. Radhakrishnan, pri-
vate practice, Glaucoma Center of San Francisco, 
San Francisco. “On the other hand, glaucoma treat-
ments, including medications and surgery, can cause 
periorbital and adnexal changes.”

Some orbital pathologies that can cause an in-
crease in IOP include thyroid eye disease (TED), 
arteriovenous fistulas, and superior vena cava ob-
struction. Increased episcleral venous pressure is 
the underlying mechanism.

Dr. Radhakrishnan noted that TED is the most 
common orbital cause for increased IOP, but a dural 
carotid-cavernous fistula which is a low flow ar-
teriovenous fistula, is the diagnosis that is most 
likely to be missed.

“A dural carotid-cavernous fistula usually pres-
ents with prominent episcleral vessels and elevated 
IOP, but the diagnosis may be missed because it is 
associated with minimal proptosis,” she said. “Es-
tablishing the diagnosis is important because dural 
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NOVEL WAY TO TREAT CONJUNCTIVOCHALASIS

To the Editor:

Conjunctival chalasis (conjunctivochalasis) seems to mean different things to 

different people (See related article, Ophthalmology Times, August 2018 issue, 

Page 11).

I apply this term to a condition where there is an excess of conjunctiva. The 

conjunctiva may vary from a slight elevation with wrinkling to a cystic elevation 

the size of a grape. The conjunctival elevation may be caused by an irritation 

from dry eye, a spastic entropion, etc. Fluid is secreted into the subconjunctival 

area, which elevates the conjunctiva. Patients may want elevated conjunctiva 

released due to discomfort or for cosmetic reasons.

I suggest an easy way to release both the elevated conjunctiva and the 

subconjunctival fluid.

May I call it the “EARL” or EAsy ReLease procedure?

One simply places the warm tip of a hand-held, disposable cautery on the 

surface of the conjunctival chalasis. The warm tip will produce a hole in the 

conjunctiva. The fluid under the conjunctiva will run out through the hole, and the 

chalasis will collapse. The heat produces a coagulum around the conjunctival 

hole that sticks the conjunctiva to the subconjunctival tissues. One hole is all that 

is needed.

I explain the procedure to the patient and provide him with an antibiotic 

drop to use for a few days prior to the procedure. One needs to place a topical 

anesthetic in the eye and then insert a strong eye speculum. Turn the cautery on 

and then turn it off and wait a few seconds so the tip will be warm but not very 

hot. If the tip is too hot the patient will feel the heat and jump.

I have not had to repeat the procedure but I’m sure that one may repeat it if 

necessary. I understand some surgeons excise conjunctiva and may place an 

amniotic membrane graft. I have not found this necessary. 

—Earl Braunlin, MD

Fort Wayne, IN

Letters to the Editor may be submitted to sheryl.stevenson@ubm.com. 

Letters may be edited for clarity and length.
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editorialeditorial

Whether we like it or not, artifi cial intelligence has arrived

“I think, therefore I am.”  —Rene Descartes

AS YOU KNOW, artificial Intelligence 

(AI) has been getting a lot of attention these 

days in the lay press, in our science journals, 

and in movies. Recently, the FDA granted its 

approval to an AI/machine learning approach 

to the analysis of retinal photographs to screen 

for diabetic retinopathy based upon data sug-

gesting that the approved AI approach may ac-

tually be superior at detecting retinal disease 

than relying on a human diagnostician.

From recent conversations, I learned that 

AI commonly evinces strong feelings, positive 

and negative: 

> A medical school dean told me that he thinks 

AI will streamline the diagnosis of most medi-

cal illnesses. He believes this will make the 

career path of primary care physician much 

less interesting in the future, and he is encour-

aging his own child to consider becoming an 

ophthalmologist.

> IBM thinks its Watson computer will improve 

the outcomes of cancer therapy, improving pa-

tient care while generating a revenue stream for 

the company. 

> A physician friend worries, like the famous 

physicist Stephen Hawking, that AI will be an ex-

istential threat to the human race. This vision 

of a dark future includes autonomous lethal de-

vices taking human life.

> Another physician friend sees AI as a friend 

and servant of humans. Autonomous vehicles, 

for example, will make travel ever safer, eventu-

ally dramatically reducing traffic fatalities.

All this attention has caused me to look into 

the field of philosophy of artificial intelligence 

and what it means to think. In 1950 mathe-

matician Alan Turing wrote a paper entitled 

“Computing Machinery and Intelligence” that 

began: “I propose to consider the question, 

‘Can machines think?’”

Turing conceived the test that today bears 

his name. The Turing test says that a machine 

will have exhibited intelligence equivalent to 

a human when a human, sitting at a keyboard 

and typing back and forth with an unseen cor-

respondent, cannot tell after several minutes 

whether the responses are those of a machine 

or another human. So far, no wonder of com-

puting technology has yet passed this test.

T E S T I N G ,  1 ,  2

One AI test involved a machine analyzing per-

formances of famous comedians. After, the 

machine was tasked with writing its own 

jokes. The results are laughable. While curi-

ous and perhaps interesting, these computer-

authored jokes are more devoid of humor than 

the least funny human-authored jokes you 

have ever heard. 

Most of my friends believe that computers 

today can think to some degree, and in the 

future with certainty will be able to mimic 

human thought and conversation.

“If they can think,” I asked, “does that also 

mean they are alive?” Isn’t that what Descartes 

had in mind with his famous quote?

My friends would not make this leap. The 

consensus was thought and life are not synon-

ymous. For example, a machine might be capa-

ble of thought but not be alive in the same way 

that a single-celled organism, like Staphylococ-

cus, might be alive but not capable of thought. 

Machines are demonstrating more capabil-

ity to perform tasks like interpreting x-rays or 

detecting diabetic retinopathy without human 

oversight. Wise physicians in the future will 

harness that technology, freeing them up to do 

what highly-trained humans can do best (like 

stand-up comedy and injecting bevacizumab).

My own view is that AI will be an overall 

force for good, but there is no reason why it 

will not be misused by some for criminal or 

malevolent ends. Q

Do machines think?

By Peter J. McDonnell, MD

 director of the Wilmer Eye Institute, 

Johns Hopkins University School of 

Medicine, Baltimore, and chief medical 

editor of Ophthalmology Times.

He can be reached at 727 Maumenee Building

600 N. Wolfe St. Baltimore, MD 21287-9278 

Phone: 443/287-1511 Fax: 443/287-1514

E-mail: pmcdonn1@jhmi.edu
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XIIDRA MAY INTERRUPT 

THE CYCLE OF INFLAMMATION 

CENTRAL TO DRY EYE DISEASE1,2

Indication 
Xiidra®�
NKƂ�VGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�
VTGCVOGPV�QH�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&���

Important Safety Information
:KKFTC�KU�EQPVTCKPFKECVGF�KP�RCVKGPVU�YKVJ�MPQYP�J[RGTUGPUKVKXKV[�
VQ�NKƂ�VGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�KPITGFKGPVU��

+P�ENKPKECN�VTKCNU��VJG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�TGRQTVGF�KP�
������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��F[UIGWUKC�CPF�
TGFWEGF�XKUWCN�CEWKV[��1VJGT�CFXGTUG�TGCEVKQPU�TGRQTVGF�KP����VQ���
QH�VJG�RCVKGPVU�YGTG�DNWTTGF�XKUKQP��EQPLWPEVKXCN�J[RGTGOKC��G[G�
KTTKVCVKQP��JGCFCEJG��KPETGCUGF�NCETKOCVKQP��G[G�FKUEJCTIG��G[G�
FKUEQOHQTV��G[G�RTWTKVWU�CPF�UKPWUKVKU�

6Q�CXQKF�VJG�RQVGPVKCN�HQT�G[G�KPLWT[�QT�EQPVCOKPCVKQP�QH�VJG�UQNWVKQP��
RCVKGPVU�UJQWNF�PQV�VQWEJ�VJG�VKR�QH�VJG�UKPING�WUG�EQPVCKPGT�VQ�VJGKT�
G[G�QT�VQ�CP[�UWTHCEG�

%QPVCEV�NGPUGU�UJQWNF�DG�TGOQXGF�RTKQT�VQ�VJG�CFOKPKUVTCVKQP�QH�
:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�HQNNQYKPI�CFOKPKUVTCVKQP�

5CHGV[�CPF�GHƂ�ECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����[GCTU�
JCXG�PQV�DGGP�GUVCDNKUJGF�

The exact mechanism of action of Xiidra in Dry Eye Disease is not known.1

Xiidra blocks the interaction of 

ICAM-1 and LFA-1, which is a key 

OGFKCVQT�QH�VJG�KPƃ�COOCVKQP�

central to Dry Eye Disease. In vitro 

studies have shown that Xiidra may 

inhibit the recruitment of previously 

activated T cells, the activation 

of newly recruited T cells, and 

VJG�TGNGCUG�QH�RTQ�KPƃ�COOCVQT[�

cytokines.1

Check out Xiidra-ECP.com

For additional safety information, see accompanying Brief Summary of Safety Information on the adjacent page and Full Prescribing 
Information on Xiidra-ECP.com. 
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BRIEF SUMMARY: 
Consult the Full Prescribing Information for complete product 
information.

INDICATIONS AND USAGE 
Xiidra®�
NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�
VTGCVOGPV�QH�VJG�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&��

DOSAGE AND ADMINISTRATION 
Instill one drop of Xiidra twice daily (approximately 12 hours 
CRCTV��KPVQ�GCEJ�G[G�WUKPI�C�UKPING�WUG�EQPVCKPGT��&KUECTF�
VJG�UKPING�WUG�EQPVCKPGT�KOOGFKCVGN[�CHVGT�WUKPI�KP�GCEJ�G[G��
Contact lenses should be removed prior to the administration 
QH�:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�HQNNQYKPI�
administration.

CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity 
VQ�NKƂVGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�KPITGFKGPVU�KP�VJG�
formulation.

ADVERSE REACTIONS 
Clinical Trials Experience 
Because clinical studies are conducted under widely varying 
conditions, adverse reaction rates observed in clinical studies 
of a drug cannot be directly compared to rates in the clinical 
VTKCNU�QH�CPQVJGT�FTWI�CPF�OC[�PQV�TGƃGEV�VJG�TCVGU�QDUGTXGF�
KP�RTCEVKEG��+P�ƂXG�ENKPKECN�UVWFKGU�QH�FT[�G[G�FKUGCUG�EQPFWEVGF�
YKVJ�NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�������RCVKGPVU�TGEGKXGF�CV�
NGCUV���FQUG�QH�NKƂVGITCUV�
�����QH�YJKEJ�TGEGKXGF�NKƂVGITCUV������
6JG�OCLQTKV[�QH�RCVKGPVU�
�����JCF�Ű��OQPVJU�QH�VTGCVOGPV�
GZRQUWTG������RCVKGPVU�YGTG�GZRQUGF�VQ�NKƂVGITCUV�HQT�
approximately 12 months. The majority of the treated patients 
YGTG�HGOCNG�
������6JG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�
TGRQTVGF�KP��������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��
dysgeusia and reduced visual acuity. Other adverse reactions 
TGRQTVGF�KP����VQ����QH�VJG�RCVKGPVU�YGTG�DNWTTGF�XKUKQP��
conjunctival hyperemia, eye irritation, headache, increased 
lacrimation, eye discharge, eye discomfort, eye pruritus and 
sinusitis. 
Postmarketing Experience 
6JG�HQNNQYKPI�CFXGTUG�TGCEVKQPU�JCXG�DGGP�KFGPVKƂGF�FWTKPI�
postapproval use of Xiidra. 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.

Rare cases of hypersensitivity, including anaphylactic reaction, 
bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, and urticaria have been reported. Eye swelling and 
rash have been reported.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
There are no available data on Xiidra use in pregnant women to 
KPHQTO�CP[�FTWI�CUUQEKCVGF�TKUMU��+PVTCXGPQWU�
+8��CFOKPKUVTCVKQP�
QH�NKƂVGITCUV�VQ�RTGIPCPV�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�
IGUVCVKQP�FC[�����FKF�PQV�RTQFWEG�VGTCVQIGPKEKV[�CV�ENKPKECNN[�
relevant systemic exposures. Intravenous administration of 
NKƂVGITCUV�VQ�RTGIPCPV�TCDDKVU�FWTKPI�QTICPQIGPGUKU�RTQFWEGF�
an increased incidence of omphalocele at the lowest dose 

VGUVGF����OI�MI�FC[�
����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�
the recommended human ophthalmic dose [RHOD], based on 
VJG�CTGC�WPFGT�VJG�EWTXG�=#7%?�NGXGN���5KPEG�JWOCP�U[UVGOKE�
GZRQUWTG�VQ�NKƂVGITCUV�HQNNQYKPI�QEWNCT�CFOKPKUVTCVKQP�QH�:KKFTC�
CV�VJG�4*1&�KU�NQY��VJG�CRRNKECDKNKV[�QH�CPKOCN�ƂPFKPIU�VQ�VJG�
risk of Xiidra use in humans during pregnancy is unclear.

Animal Data 
.KƂVGITCUV�CFOKPKUVGTGF�FCKN[�D[�KPVTCXGPQWU�
+8��KPLGEVKQP�
VQ�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�IGUVCVKQP�FC[�����ECWUGF�
an increase in mean preimplantation loss and an increased 
KPEKFGPEG�QH�UGXGTCN�OKPQT�UMGNGVCN�CPQOCNKGU�CV����OI��MI��
FC[��TGRTGUGPVKPI�������HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV� 
the RHOD of Xiidra, based on AUC. No teratogenicity was 
QDUGTXGF�KP�VJG�TCV�CV����OI��MI��FC[�
����HQNF�VJG�JWOCP�
RNCUOC�GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%����+P�VJG�TCDDKV��
an increased incidence of omphalocele was observed at the 
NQYGUV�FQUG�VGUVGF����OI��MI��FC[�
����HQNF�VJG�JWOCP�RNCUOC�
GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%���YJGP�CFOKPKUVGTGF�D[�
+8�KPLGEVKQP�FCKN[�HTQO�IGUVCVKQP�FC[U���VJTQWIJ�����#�HGVCN�0Q�
1DUGTXGF�#FXGTUG�'HHGEV�.GXGN�
01#'.��YCU�PQV�KFGPVKƂGF�KP�
the rabbit.

Lactation 
6JGTG�CTG�PQ�FCVC�QP�VJG�RTGUGPEG�QH�NKƂVGITCUV�KP�JWOCP�
milk, the effects on the breastfed infant, or the effects on milk 
RTQFWEVKQP��*QYGXGT��U[UVGOKE�GZRQUWTG�VQ�NKƂVGITCUV�HTQO�
ocular administration is low. The developmental and health 
DGPGƂVU�QH�DTGCUVHGGFKPI�UJQWNF�DG�EQPUKFGTGF��CNQPI�YKVJ�
the mother’s clinical need for Xiidra and any potential adverse 
effects on the breastfed child from Xiidra.

Pediatric Use 
5CHGV[�CPF�GHƂECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����
years have not been established. 

Geriatric Use 
No overall differences in safety or effectiveness have been 
observed between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
Carcinogenesis: Animal studies have not been conducted  
VQ�FGVGTOKPG�VJG�ECTEKPQIGPKE�RQVGPVKCN�QH�NKƂVGITCUV� 
Mutagenesis: .KƂVGITCUV�YCU�PQV�OWVCIGPKE�KP�VJG�in vitro  
#OGU�CUUC[��.KƂVGITCUV�YCU�PQV�ENCUVQIGPKE�KP�VJG�in vivo  

mouse micronucleus assay. In an in vitro chromosomal 
aberration assay using mammalian cells (Chinese  
JCOUVGT�QXCT[�EGNNU���NKƂVGITCUV�YCU�RQUKVKXG�CV�VJG�JKIJGUV�
concentration tested, without metabolic activation.  
Impairment of fertility: .KƂVGITCUV�CFOKPKUVGTGF�CV� 
KPVTCXGPQWU�
+8��FQUGU�QH�WR�VQ����OI�MI�FC[� 

�����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�VJG� 
TGEQOOGPFGF�JWOCP�QRJVJCNOKE�FQUG�
4*1&��QH� 
NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP������JCF�PQ�GHHGEV�QP� 
fertility and reproductive performance in male and  
female treated rats. 

/CPWHCEVWTGF�HQT��5JKTG�75�+PE�������5JKTG�9C[��.GZKPIVQP��/#������� 
(QT�OQTG�KPHQTOCVKQP��IQ�VQ�YYY�:KKFTC�EQO�QT�ECNN���������������� 
Marks designated ®�CPF�v�CTG�QYPGF�D[�5JKTG�QT�CP�CHƂNKCVGF�EQORCP[�
������5JKTG�75�+PE��5*+4'�CPF�VJG�5JKTG�.QIQ�CTG�VTCFGOCTMU�QT� 
TGIKUVGTGF�VTCFGOCTMU�QH�5JKTG�2JCTOCEGWVKECN�*QNFKPIU�+TGNCPF� 
.KOKVGF�QT�KVU�CHƂNKCVGU�
Patented: please see JVVRU���YYY�UJKTG�EQO�NGICN�PQVKEG�RTQFWEV�RCVGPVU 
.CUV�/QFKƂGF�����������5�����

Rx Only
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Joint event to feature 
plenty of symposia, practice 
management programs, 
product innovations
By Beth Th omas Hertz

M
ix art and science together and what do you get?  

The theme for the 2018 meeting of the Ameri-

can Academy of Ophthalmology (AAO), which 

is being held in conjunction with the Pan-Amer-

ican Association of Ophthalmology (PAAO). The 

combined event convenes Saturday, Oct. 27 through Tuesday, Oct. 30 

in Chicago, and is officially themed “Art + Science.”

The theme was chosen because it con-

nects to both Chicago and ophthalmology, 

said Maria M. Aaron, MD, secretary for the 

annual meeting.

Chicago has a long history of art, showcas-

ing the Bean sculpture and the Art Institute 

of Chicago, as well as science, featuring the 

Field Museum and the Museum of Science 

and Industry, she noted. 

“And while ophthalmology is obviously a 

science, it’s the art that differentiates the vir-

tuosos from the average; it’s what most oph-

thalmologists aspire to,” she said. “Our role 

as ophthalmologists is to practice the art of 

genuinely caring for the whole person and 

communicating compassionately. That’s what 

makes being a doctor a privilege.”

Dr. Aaron said the academy also plans to 

offer some art-related sessions at the annual 

meeting, including the Michael F. Marmor Lec-

ture in Ophthalmology and the Arts, which 

will be Monday from 12:45 to 1:45 p.m. In it, 

Howard Schatz, MD, will speak on the topic 

“In Search of Wonder.”

N E W  T H I S  Y E A R

Dr. Aaron highlighted what’s new this year.

There will be more of the increased Sat-

urday programming including the Interna-

tional Council of Ophthalmology confer-

ence for ophthalmic educators, coding ses-

sions, American Academy of Ophthalmic 

Executives (AAOE) practice management 

AAO CONNECTS ‘ART + SCIENCE’ 
OF OPHTHALMOLOGY IN CHICAGO

Continues on page 12 : Art + science
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master classes, and two 

Academy Café sessions on 

neuro-ophthalmology and 

cataract, according to Dr. 

Aaron. 

“We’re offering eight sym-

posia on topics, such as vi-

sion rehabilitation, neuro-

ophthalmology, and glo-

balizing human resources; 

plus the highly interactive, 

competitive Diagnose This 

ART + SCIENCE
( Continued from page 11 )

Continues on page 14 : PAAO lineup

Live. And we’re offering more Skills 

Transfer labs on Saturday,” Dr. 

Aaron said. 

Also new this year, will be the 

AAOE Practice Management Pro-

gram on Friday, with two sessions: 

(Re)Focus on Remarkable Patient 

Care Experiences and Top Strategies 

for Successfully Running Your Ret-

ina Practice.

“These sessions are recom-

mended for physicians as well as 

practice managers,” she said.

H O T  T O P I C S

Dr. Aaron listed three spotlight ses-

sions on hot topics this year:

> Spotlight on Common Ap-

proaches 

to Ophthalmic Urgencies:

Sunday, 10:15–11:45 a.m.

> Spotlight on Cataract Com-

plications: Pressure Cooker — 

Managing Nerve-racking Com-

plications, featuring the Charles 

D. Kelman Lecture:

Monday, 8:15 a.m.–12:15 p.m.

> Spotlight on the Art of Patient 

Communication: How to Handle 

the Unhappy Patient:

Monday, 2–3:30 p.m.

Of 55 planned symposia, she said 

the academy predicts these to be es-

pecially popular: 

> Medical Scribes in the EHR 

Era: 

Monday, 12:15–1:45 p.m.

> Is This Optic Nerve Normal? 

Monday, 8:30–10 a.m.

> Telemedicine in Ophthalmol-

ogy: 

Improving Care for Underserved 

Patient 

Populations & Reducing Health-

care Costs,

Monday, 2–3:30 p.m.

> A Critical Evaluation of 

Top-Line Data: Glaucoma Pa-

pers That Will Change Your 

Practice, 

Monday, 10:15–11:45 a.m.

> Jewel or Junk: Evaluating New 

Corneal Technologies, Medica-

tions, and Surgical Procedures, 

Monday, 12:15–1:45 p.m.

FOLLOWING ARE OTHER PLANNED 
MEETING HIGHLIGHTS: 

O P E N I N G  S E S S I O N

The opening session, starting at 

8:30 a.m. Sunday, will feature the 

Jackson Memorial Lecture, given 

this year by Philip J. Rosenfeld, MD, 

PhD, director and professor of oph-

thalmology at the Bascom Palmer 

Eye Institute, University of Miami, 

Miller School of Medicine. His topic 

will be “Lessons Learned from 

Avastin and OCT: The Great, The 

Good, The Bad, and The Ugly.”

The Laureate Award will be given 

to Steven T. Charles, MD, clinical 

professor of ophthalmology at the 

University of Tennessee, who has 

developed many of the techniques 

and devices used by vitreoretinal 

surgeons worldwide. 

OTHER AWARDS TO BE GIVEN AT THE OPEN-

ING SESSION: 

> DISTINGUISHED SERVICE AWARD: 

Directors of Medical Student 

Education in Ophthalmology. 

Rukhsana Mirza, MD, will be 

accepting.

> SPECIAL RECOGNITION AWARD: 

Ophthalmology Section of the 

National Medical Association. 

Chasidy D. Singleton, MD, will 

be accepting.

> OUTSTANDING HUMANITARIAN SER-

VICE AWARD:

David Heiden, MD, and William 

L. White, MD

> OUTSTANDING ADVOCATE AWARD:

Bradley C. Black, MD

> INTERNATIONAL BLINDNESS 

PREVENTION AWARD: 

Jacob Pe’er, MD

> STRAATSMA AWARD FOR EXCELLENCE 

IN RESIDENT EDUCATION: 

Preston Blomquist, MD

> VISIONARY SOCIETY AWARD: 

Ophthalmic Mutual Insurance 

Company (OMIC)

> GUESTS OF HONOR: 

Wallace L. M. Alward, MD, 

Paul R. Lichter, MD, and Jeffrey 

A. Nerad, MD

12 OCTOBER 1, 2018 :: Ophthalmology Times
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WAVEFRONT DIAGNOSTICS FORUM  |  PART 2:
What wavefront data do you use to select 
EDOF IOLs for patients?

800-874-5274 | marco.com

OPD-SCAN III
Integrated Wavefront 

with criteria to qualify patient 
for EDOF IOLs

A LIVE SYMPOSIUM DISCUSSING THE BENEFITS DERIVED FROM INTEGRATED WAVEFRONT TECHNOLOGY

TO VIEW THE POWER FORUM III: PART 2

LINK:  https://vimeo.com/261142214

V

The OPD-Scan III lets me 

know if I have to correct 

any astigmatism. Angle 

alpha and angle kappa lets 

me know I’m in that zone 

where it’s safe to use EDOF 

lenses. And the placido 

disk mires show me if the 

ocular surface is healthy–

or identify the patients 

with poor ocular surfaces 

that will not have great 

outcomes.

Mitch Jackson, MD

Jackson Eye, IL

There are cases that I 

miss the opportunity to 

avoid. That’s the case 

with any multi-focal or 

extended depth of focus 

lens; there will be patients 

who will not necessarily 

be the best candidate 

and you’re not always 

going to be able to predict 

that ahead of time. This 

advanced OPD can lessen 

the number of patients 

who may be disappointed.

Neda Shamie, MD

Maloney Vision Institute, CA

There are fewer halo 

and glare issues with 

EDOF lenses than their 

predecessor, multi-focal 

IOLs. However, I still 

look at the higher order 

aberration map on my 

OPD-Scan III because 

if that cornea is not 

healthy, if it has a lot of 

higher order aberrations, 

they may not be a good 

candidate for the EDOF 

lens. I use these maps to 

reinforce the points I am 

discussing.

Cynthia Matossian, MD

Matossian Eye Associates, NJ

Though the EDOF is a 

more forgiving technology, 

remember that it’s reverse 

engineering the cornea. It’s 

more forgiving if you have 

regular astigmatism or if you 

have a little bit of macular 

pathology, but if you have 

any type of corneal edema, 

these are the patients who 

are going to surprise you. 

By simply observing the 

OPD placido rings, you can 

really stay out of trouble. 

Toby Tyson, MD

Tyson Eye, FL

When we’re looking at the 

true multi-focal lenses, the 

stronger their ADD, the 

tighter your tolerance has 

to be for angle alpha and 

angle kappa and as you 

get lower power, you get a 

little bit more leeway with 

the EDOF lenses. The OPD 

is essential for this data…

we depend on it and we’ve 

really been impressed by it.

Larry Patterson, MD

Eye Centers of Tennessee
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E Y E P L A Y  E X P E R I E N C E

EyePlay Experience was a new feature last 

year, Dr. Aaron said. “It was so fun, we’re 

doing it again this year,” she said. 

Located in South Hall A, Booth 2581, this 

is a place to go to relax, energize, and stim-

ulate your mind. There will be therapy dogs 

as well as bunnies and baby goats.

There also will be seated massages, 

games, and a beer garden serving ale made 

with hops grown at McCormick Place. At-

tendees can also assemble hygiene bags for 

those in need and take a selfie with a giant 

#AAO2018 hashtag.

O R B I T A L  G A L A

The Orbital Gala from 6 to 10 p.m. Sunday 

is a fun time to catch up with friends while 

helping a good cause. This year’s theme is 

the 1960s. Wear psychedelic prints while 

enjoying what the academy promises to be 

groovy entertainment, far-out food, and a si-

lent auction at this 15th annual event that 

raises money for the new Museum of Vision.

The gala will be held at the Chicago Cul-

tural Center. Business or cocktail attire 

is appropriate. Tickets are $300 for oph-

thalmologists and their guests, with a dis-

counted ticket of $150 available for young 

ophthalmologists. 

N A M E D  L E C T U R E S

Many of these lectures are held as part of a 

larger session. Here’s the lineup:

SUNDAY, 10:15–11:45 A.M.

> Whitney G. Sampson Lecture, 

“Simple Limbal Epithelial Transplantation,” 

Kathryn A. Colby, MD, PhD

> Ruedemann Lecture, “Choosing the Ideal 

Implant Size, an Ocularist’s Perspective,” 

Joseph A. LeGrand, Jr., BCO

> Barraquer Lecture, “Lenticular Implantation 

and Refractive Eye Banking as a New Frontier 

in Refractive Surgery,” Ronald R. Krueger, MD

 

SUNDAY, 12:45–1:45 P.M.

> C. Stephen and Frances Foster Lecture on 

Uveitis and Immunology, “The Eye Fights 

Back: Immune Defense in a Dangerous 

World,” given by Janet L. Davis, MD

SUNDAY, 2–3:30 P.M.

> Robert N. Shaffer Lecture, 

“At the Technological Confluence 

of Glaucoma Clinical Care and Research,” 

Sayoko E. Moroi, MD, PhD

SUNDAY, 3:45–5:15 P.M.

> Wendell L. Hughes Lecture, 

“The Evolution and Revolution of Oculofacial 

Plastic Surgery,” Don O. Kikkawa, MD

MONDAY, 8:15 A.M.–12:15 P.M.

> Charles D. Kelman Lecture, 

“Dealing with Damaged Zonules,” 

Robert J. Cionni, MD

> Jones/Smolin Lecture, 

“The Persistent Enigma of Adenovirus 

Keratitis: Viral Pathogenesis in the Cornea,” 

James Chodosh, MD, MPH

 

MONDAY, 8:30–10 A.M.

> William F. Hoyt Lecture, “Unraveling the 

Enigma of Non-Arteritic Anterior Ischemic 

Optic Neuropathy,” Joseph F. Rizzo III, MD

MONDAY, 2–3:30 P.M.

> Zimmerman Lecture, 

“Retinoblastoma: Seeing the Big Picture,” 

Matthew W. Wilson, MD

MONDAY, 3:45–4:45 P.M.

> Dr. Allan Jensen & Claire Jensen Lecture 

in Professionalism and Ethics, “The Intersec-

tion of Liability and Ethical Professionalism,” 

Anne M. Menke, RN, PhD

TUESDAY, 8:30–10 A.M.

> Marshall M. Parks Lecture, 

“Evidence-Based Amblyopia Treatment,” 

Jonathan M. Holmes, MD

> Arnall Patz Lecture, 

“Is All Cystoid Macular Edema the Same?” 

Alexander J. Brucker, MD

TUESDAY, 10:15 A.M.–12:15 P.M.

> Castroviejo Lecture, “The Ethical Basis of 

Clinical Research,” Alan Sugar, MD

P A N  A M E R I C A N  A S S O C I A T I O N

O F  O P H T H A L M O L O G Y 

The following sessions will be held jointly 

with the AAO and PAAO:

> Symposium: Simplifying Open Angle 

Glaucoma Management…What Matters, 

Sunday, 10:15–11:45 a.m.

> Symposium: Surgical Innovations 

in Retina Across the Americas, 

Monday, 8:30–10 a.m.

> Symposium: Corneal Infections and Kerato-

plasty: Perspectives From the AAO and PAAO, 

Tuesday, 8:30–10 a.m.

Also, the 32nd Best of the Academy in 

Spanish 2018 will be held Wednesday from 

8 a.m. to 5:30 p.m. This event will summa-

rize the important presentations in general 

ophthalmology and all subspecialty fields 

from the AAO annual meeting. New oph-

thalmic literature and instruments also will 

be objectively evaluated. The presenting 

panels will be composed of Spanish-speak-

ing ophthalmologists. Advance registration 

is requested.

E X H I B I T  H A L L

Check out the large exhibition of ophthalmic 

technology, products and services in the ex-

hibit hall. 

It will be open Saturday through Monday 

from 9 a.m. to 5 p.m. and Tuesday from 9 

a.m. to 1 p.m.

 

S U B S P E C I A L T Y  D A Y

Eight Subspecialty Day meetings will take 

place before the main meeting begins. Sep-

arate registration is required. Details are 

at https://www.aao.org/annual-meeting/

subspecialty-day. 

FRIDAY ONLY:

> Refractive Surgery Subspecialty Day 2018: 

Better Together — Lens- and Cornea-Based 

Surgery 

FRIDAY AND SATURDAY:

> Retina Subspecialty Day 2018: 

The Art + Science of Retina + Vitreous 

SATURDAY:

> Cornea Subspecialty Day 2018: 

What’s Tried, True, and New

> Glaucoma Subspecialty Day 2018: 

A New Renaissance

> Ocular Oncology and Pathology Subspe-

cialty Day 2018: Hot Topics in Ocular Pathol-

ogy and Oncology — An Update

> Oculofacial Plastic Surgery Subspecialty 

Day 2018: Oculoplastics Real World: Real 

Cases, Real Lessons, True Learning

> Pediatric Ophthalmology Subspecialty Day 

2018: Winds of Change in the Windy City 

> Uveitis Subspecialty Day 2018: Uveal Blues 

in Chicago ■

PAAO LINEUP
( Continued from page 12 )
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LASER’S POSITION in surgeons’ treat-

ment armamentarium for diabetic eye disease 

has changed: once it was in the forefront; now, 

in the setting of injections—both anti-VEGF 

and steroids—laser is playing second or third 

fiddle. Its utility in a patient’s overall treatment 

strategy, however, is still important.

Subthreshold laser, referring to any subvis-

ible laser photocoagulation, in general is unde-

rutilized as a treatment modality in retinal vas-

cular conditions from diabetic macular edema 

to proliferative diabetic retinopathy to retinal 

vascular occlusion and central 

serous retinopathy.

Prior to the use of subthresh-

old technology, conventional 

continuous wave laser panretinal 

photocoagulation or PRP was 

used to reduce ischemic effects. 

PRP, however, led to retinal at-

rophy and thinning, sometimes 

creating scotomas and causing 

other complications. Investiga-

tors soon learned how to apply 

the therapeutic effect of lasers 

while minimizing the damage. 

At the same time, they realized 

that it was not necessary to create full-thick-

ness retinal damage to obtain a therapeutic 

benefit. Conventional PRP laser uses longer-

duration continuous wave therapy, delivering 

the same magnitude of energy during the en-

tire treatment and causing significant collat-

eral damage. Subthreshold laser, on the other 

hand, results in similar therapeutic benefits 

with no visible damage. 

S U B T H R E S H O L D

L A S E R  T R E A T M E N T

The laser’s hyperthermal energy stresses the 

retinal pigment epithelium in such a way as to 

cause a cellular cascade that produces a ther-

apeutic benefit. Subthreshold 

therapy seeks to maintain the 

temperature below the threshold 

of irreversible thermal damage. 

Several techniques have evolved 

to apply energy in this manner.

MICROPULSE 

Iridex introduced subthreshold 

MicroPulse Diode laser photo-

coagulation in the 1990s using 

an 810-nm laser.1 The energy 

is delivered in microsecond-

long bursts of short, repetitive 

pulses, with periods of cool-

ing in between. This technique allows effec-

tive subthreshold tissue-sparing laser treat-

ments without visible burns to the RPE, and 

the surgeon can vary the power as necessary 

depending on the desired endpoint. The lack 

of chorioretinal scarring allows the surgeon 

to apply treatments close together, and treat-

ments can be repeated without causing notice-

able retinal scarring. 

EPM

The PASCAL pattern scanning laser (Topcon) 

uses pattern scanning with a shorter pulse 

duration of 10 to 30 milliseconds. At the cor-

rect power, temperature rises induce changes 

in various proteins leading to cellular dam-

age, but not death. The EndPoint Management 

(EpM) system uses a computational model of 

retinal heating and the Arrhenius integral to 

determine optimal laser parameters.2 The EpM 

strategy begins retinal treatment with the titra-

tion of the laser power to a minimally visible 

threshold burn as a baseline. The treatment is 

defined as a percentage of this level, and then 

EpM adjusts laser power and pulse duration to 

this level. Many spots can be quickly placed. 

M Y  E X P E R I E N C E

After originally using implementing Iridex sub-

threshold laser; my practice has used the Top-

con laser with EpM for the past 2 years. Rou-

tinely, we incorporate subthreshold laser for 

patients with diabetic macular edema as well 

The subthreshold laser’s role 

in retinal vascular disease

Combination therapy benefi ts from laser in the mix for DME, other conditions
By Netan Choudhry, MD; Special to Ophthalmology Times

  A novel 

subthreshold laser 

provides seamless 

adjunctive therapy 

that can supplement 

or obviate the need 

for future injections 

in certain retinal 

conditions, explains 

Netan Choudhry, MD.

TAKE-HOME 

(FIGURE 1) OCT after afl ibercept (Eylea, Regeneron) and before EpM 

treatment. (Figures courtesy of Netan Choudhry, MD)

(FIGURE 2) OCT after EpM. 
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as other retinal vascular conditions like retinal 

vein occlusion and central serous retinopathy.

My overall goal is to expedite a patient’s vi-

sual recovery and anatomical normalization as 

soon as possible.

In a subset of patients, this is sometimes best 

achieved with combination therapy. I find that 

subthreshold laser with EpM is effective follow-

ing anti-VEGF therapy in patients who have a 

dry retina to help keep it dry and reduce the 

need for additional long-term injection therapy. 

Subthreshold laser is useful as adjunctive treat-

ment in more challenging or recalcitrant eyes 

that have reached their response threshold with 

anti-VEGF and/or steroid shots.

T I T R A T E  P O W E R

With EpM, as compared with MicroPulse, the 

surgeon can visually titrate the amount of power 

that is needed for an individual eye, in real time. 

This means I can identify the minimum amount 

of power that I need to deliver to achieve a ther-

apeutic effect. Other platforms without EpM re-

quire the surgeon spend time making additional 

and perhaps unnecessary spots, trying to achieve 

the correct power. Another benefit of EpM is the 

ability to apply anchoring burns to mark previ-

ous treatment.

At around the 8- or 12-week follow-up, I can 

typically see a therapeutic effect. In terms of end-

points, I am looking for, anatomically, the fluid 

resolving and a dry state post anti-VEGF. I also 

expect to see a visual improvement, as the pre-

sumption is that fluid accumulation participates 

in patients’ visual decline. 

O U T C O M E S ,  R O L E

Vision is more than one’s ability to read an eye 

chart. Contrast sensitivity is important to patients 

although it is not something we measure in the 

office. It is, however, a component of patients’ 

perception of a visual improvement.

Certainly, patients are not lining up to have 

invasive procedures, and they all want visual 

recovery in the quickest and least complicated 

way possible.

Although injections remain a primary therapy 

for retinal vascular conditions, and some may 

have only a handful of injections and be vir-

tually cured, sicker patients will require multi-

modal treatments.

Subthreshold laser provides seamless adjunctive 

therapy that can supplement or obviate the need 

for future injections in certain retinal conditions.

We only have a handful of go-to treatments, 

so it is nice to have an alternative to injections 

that does not result in visual damage. ■

The Topcon laser is not FDA approved for central 

serous retinopathy.

NETAN CHOUDHRY, MD, is the cofounder and medical 

director of the Vitreous Retina Macula Specialists of Toronto. He 

may be reached at Netan.choudhry@vrmto.com. Dr. Choudhry is a 

consultant to Topcon.
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A CONTINUOUS, HEALTHY ex-

change of clinical information and new ideas 

takes place between glaucoma surgeons in the 

United States and Europe every day. We enjoy 

learning from each other, particularly as sur-

geons on one continent earn experience with 

a new device or technique and their peers on 

the other side of the Atlantic want to know 

more about it. We are also continuously cu-

rious about the way our peers work, such as 

the flexibility or freedom they are permitted 

in devising the best treatment for each patient. 

Many factors influence how and why glau-

coma surgery varies in our different parts of 

the world, but our commitment to sharing our 

experiences remains constant.

A  “ H E A D  S T A R T ”  O N  G L A U C O M A

D E V I C E S  A N D  T E C H N I Q U E S

One reason so much teaching takes place across 

the miles is the disparity in access to glau-

coma devices and techniques. Differences in 

the approval processed for FDA and CE Mark 

approval tend to make devices available in the 

EU before the US. The FDA requires proof of 

both safety and efficacy, whereas for CE Mark 

approval, researchers can sup-

ply safety data alone and track 

efficacy once the device is in the 

hands of practicing physicians. 

Today, for example, European 

surgeons using the InnFocus Mi-

croShunt (InnFocus) are draw-

ing the interest of surgeons in 

the US, where FDA trials are 

now underway. The Hydrus mi-

crostent (Ivantis), which was 

FDA approved in August, also 

has been available in Europe 

for some time.

A few years ago, the XEN Gel 

Stent (Allergan) offered learn-

ing opportunities on both con-

tinents. XEN was available in Europe several 

years before US surgeons had access to it, so US 

surgeons were able to learn from their peers’ 

experiences. At the same time, the FDA clinical 

trial required use of mitomycin C on a sponge 

under the conjunctiva, which differed from the 

European approach of subconjunctival injec-

tion. Both methods were effective, and now 

surgeons on the US feel comfortable using ei-

ther approach because the data support both. 

While surgeons in the EU tend to have ear-

lier access to devices used to treat glaucoma, 

American glaucoma surgeons may have more 

experienced with new techniques. One reason 

is that certain MIGS techniques have been de-

veloped in the US. For example, Malik Y. Ka-

hook at the University of Colorado invented 

the Kahook Dual Blade (New World Medical) 

instrument and technique for goniotomy. Eu-

ropean surgeons have little or no experience 

with this MIGS procedure and are learning 

about it through their American peers. Goni-

oscopy-assisted transluminal trabeculotomy 

(GATT) is not used very much in Europe, ei-

ther, so Americans with significant experi-

ence doing GATT are teaching EU surgeons. 

F R E E D O M  A N D  F L E X I B I L I T Y

In addition to access to new procedures, EU and 

US surgeons can differ in terms of the amount 

of freedom and flexibility they have to use those 

procedures and to explore new avenues. Euro-

pean surgeons have the flexibil-

ity to use multiple MIGS implants 

such as Hydrus and iStent, for 

instance, as well as to use those 

devices outside of cataract sur-

gery. These approaches would 

not be reimbursed for surgeons 

in the US, but their European 

peers are more likely to be ap-

proved based on the balance 

of outcomes and costs.

The flexibility to use many 

MIGS devices as standalone pro-

cedures not only leads to differ-

ent indications, but also reflects 

the trend in Europe for glau-

coma surgeons to perform most 

glaucoma procedures, rather than turn them 

over to cataract surgeons. That trend, which 

generally results in more solo procedures than 

cataract-MIGS combinations, allows European 

surgeons to intervene in cases of advanced or 

aggressive glaucoma without waiting until the 

patient’s cataracts warrant surgery.

US surgeons tend to be more flexible than 

their European peers in performing manipula-

tions related to glaucoma procedures such as 

bleb work and needling at the slit lamp, rather 

than in the OR. This difference may be related 

to the costs of OR time in the US, compared to 

some European countries.

L E A R N I N G  E X P E R I E N C E S 

In addition to following the literature, many 

surgeons take advantage of online videos of 

our peers’ talks and surgeries. Videos are wel-

come opportunities to get specific information 

in a very convenient format. 

It is especially helpful to listen to peers with 

access to many surgical techniques and devices 

for glaucoma, so we can understand not only 

how they are used, but also how they are se-

lected and/or combined. Because we do not 

have side-by-side comparisons of most glau-

coma treatment modalities, and study designs 

vary for MIGS and other procedures, expe-

rienced surgeons’ perspectives on how they 

weigh treatment choices for their patients are 

particularly valuable. 

Perhaps the richest source of learning is a 

face-to-face meeting at international confer-

ences. For surgery in particular, small groups 

and workshop offer the important opportunity 

to ask questions about specific cases. Skype 

lectures are productive as well, but small work-

shops are most enjoyable for us as both attend-

ees and lecturers for sharing experiences with 

peers, from close to home and far away. ■

Clinical teaching across the Atlantic:

Learning in action 

What U.S., European surgeons teach each other about MIGS, glaucoma interventions
By Davinder S. Grover, MD, MPH, and Ingeborg Stalmans, MD, PhD; Special to Ophthalmology Times

DAVINDER S. GROVER, MD, MPH, specializes in glaucoma and cataract 

surgery at Glaucoma Associates of Texas in Dallas.

INGEBORG STALMANS, MD, PHD, is head of the glaucoma unit at the 

University Hospitals Leuven (UZLeuven), Belgium.

Surgeons enjoy 

learning from each 

other, particularly 

as surgeons on 

one continent earn 

experience with 

a new device or 

technique and their 

peers on the other 

side of the Atlantic 

want to know more 

about it

TAKE-HOME 
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Despite advances in diabetic 

eye disease, questions persist

Factoring in that patients require continual and constant monitoring, maintenance
By Michelle Dalton, ELS; Reviewed by Rishi P. Singh, MD

WITH ALL the technological and medi-

cal advances for the treatment of diabetic eye 

diseases, “we still have this ongoing therapy 

issue because, unfortunately, our patients re-

quire continual and constant monitoring and 

maintenance,” said Rishi P. Singh, MD, of the 

Cole Eye Institute, speaking here during the 

American Society of Retina Specialists annual 

meeting. Dr. Singh is this year’s ASRS President’s 

Retina Young Investigators Award recipient.

Dr. Singh concentrated on the outstand-

ing questions in diabetic eye disease. For in-

stance, what can imaging tell clinicians about 

the cause of vascular diseases, in particular, 

diabetic retinopathy (DR)? 

“Is DR truly just a retinal disease or is it a 

disease of the entire eye?” Dr. Singh asked. 

“What affect do baseline factors have on the 

progression of the disease and treatment out-

comes? How can we best pre-

vent complications in these pa-

tients who now need cataract 

surgery?”

L E S S O N S  L E A R N E D

F R O M  I M A G I N G

Clinicians often think of dia-

betic eye disease as limited to 

the retina, but Dr. Singh and 

colleagues have found that is 

not necessarily the case. 

In one study on choroidopa-

thy using optical coherence to-

mography (OCT) angiography,1 

eyes with nonproliferative DR and proliferative 

DR (PDR) showed significantly decreased cho-

riocapillaris capillary perfusion density (CPD), 

whereas those without DR did not show a sig-

nificant change. Compared to controls, only 

those eyes with PDR showed significantly de-

creased retinal CPD and significantly increased 

foveal avascular zone area.

“Proliferative patients mani-

fest decreased in CPD, especially 

in the parafoveal region,” he 

said. “It’s important to think 

about the patient as a whole, 

and realize that diabetes is a 

retinal disorder, but may also 

be a choroidal disorder as well. 

The vessels below the retina 

may also contribute to the isch-

emia and changes that we see 

in diabetic eye disease.”

I N T E N S I V E 

M A N A G E M E N T

The DCCT Research Group2 found patients 

on “really intensive medical therapy actually 

worsen for a short period of time, usually the 

first 2 years,” Dr. Singh said. “Their DR gets 

worse as a result of being under really tight 

control and this has been found in numerous 

clinical trials since.”

 ◗ In his ASRS 

President’s Award 

Lecture, Rishi P. 

Singh, MD, addresses 

advancing insights 

into diabetic eye 

disease, including 

imaging modalities 

and intravitreous 

treatment.

TAKE-HOME 
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(FIGURE 1) PDR patients manifest decreased in CPD especially in the parafoveal region. Compared to 

controls, eyes without diabetic retinopathy showed a 3% decrease in choriocapillaris thickness. Eyes with 

NPDR and PDR showed signifi cantly decreased choriocapillaris whole image and parafoveal CPD compared 

to controls. Only eyes with PDR showed signifi cantly decreased retinal whole image, foveal, and parafoveal 

CPD. Only eyes with PDR showed signifi cantly increased FAZ values. (Figures courtesy of Rishi P. Singh, MD)

What can imaging tell 
us about the cause of 
diabetic eye disease?

What drives ischemia in diabetic eyes?
Is it solely retinal capillary closure?
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In the STAMPEDE study,3 research-

ers looked at patients who under-

went bariatric surgery and found a 

“dramatic and rapid reduction in A1c 

mostly in the first 6 months with 

a net reduction of nearly 3% at 12 

months with persistent effects of 

2.5% at 36 months,” he said. At both 

2 and 5 years, there was no signifi-

cant difference in retinopathy scores 

or step progression within treatment 

groups from baseline across cohorts. 

“That’s very different from what the 

DCCT group found.” 

B A S E L I N E

C H A R A C T E R I S T I C S

Previously published data from Dr. 

Singh4 found that patients with an 

A1c of <7 had more robust visual 

acuity and OCT improvements fol-

lowing anti-VEGF therapy for dia-

betic macular edema. In a follow-up 

study utilizing data from a phase 3 

clinical trial,5 VA improvement with 

ranibizumab was independent of 

systemic factors (including glyce-

mic control, body mass index, and 

blood pressure). 

“That’s reassuring because we tend 

to evaluate patients taking into ac-

count their systemic complications. 

We found there were significant vi-

sual gains despite baseline factors 

being poor,” he said. “As a result, the 

DIABETIC
( Continued from page 20 )
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Mean Change in BCVA at Week 52 
with Afl ibercept versus Laser by 

Baseline HbA1c Quartiles

(FIGURE 3) More patients treated with nepefanac experienced a 15 letter 

improvement from baseline more patients treated with nepefanac experienced 

a 15 letter improvement from baseline. BCVA improvement of ≥15 letters from 

preoperative baseline to Day 14 and maintained through Day 90.

(FIGURE 4) Treatment with nepefenac resulted in improved ME rates over 

placebo. In both studies, a signifi cantly lower proportion of patients in the 

nepafenac versus the vehicle group developed ME within 90 days following 

cataract surgery. The results of pooled analysis confi rmed the fi nding of these 

individual studies.

(FIGURE 2) Within the laser group:

Change in CRT decreased signifi cantly with increasing HbA1c, p < 0.05 

(test for slope)

Change in VA decreased signifi cantly with increasing HbA1c, p < 0.05 

(test for slope)

Within the IAI groups: there were no signifi cant associations between 

changes in CRT or VA and increasing HbA1c: test for slop. 

(Figures courtesy of Rishi P. Singh, MD)
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clinician who is about to treat a patient does not 

need to have the patient ‘medically optimized’ 

before initiating therapy.” 

Dr. Singh also analyzed data from VIVID/VISTA 

trials on aflibercept that found vision gains were 

similar between the laser and anti-VEGF group, 

but “the gain of vision from laser alone eroded 

as the hbgA1c value rose in the patient.” Thus 

when a clinician is deciding between laser and 

anti-VEGF for macular edema, only when con-

sidering laser should a clinician be concerned 

about baseline A1c values. 

D I A B E T I C S ,  C A T A R A C T

Macular edema is the most common complica-

tion in patients with diabetes undergoing cata-

ract surgery. There is an approximate 3-30% in-

cidence of macular edema post-cataract surgery; 

rates increase to 32% if a patient has diabetes and 

to 81% if a patient has background retinopathy. 

In their large phase III study evaluating nepaf-

enac and steroids,6 the combination provided “a 

huge differential. In the pooled response, more 

patients achieved a 15-letter gain in VA,” he said. 

“Before this study, there was little guidance on 

the use of nonsteroidal anti-inflammatory drugs 

(NSAIDs) in cataract surgery. This study helps 

clinician by advising treatment with NSAIDs in 

only those with diabetic retinopathy.”

As far as research has helped understanding 

pathogenesis of diabetic eye disease and treatments, 

Dr. Singh said unanswered questions remain.

“While we can address proliferative retinopa-

thy and diabetic macular edema, we still don’t 

have a good sense of how to reverse ischemia, 

which is becoming a more significant reason for 

vision loss,” he said. 

An outstanding issue facing all ophthalmologists 

is getting patients with diabetes to be screened 

and evaluated for visual complications earlier.

“We do not have good remote technology to 

be able to accomplish this yet,” he said.

Finally, “we need a sustained delivery drug 

or device since some of our patients travel a far 

distance; taking time off from work can be bur-

densome.” ■
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Considering use of teprotumumab 

in thyroid eye disease patients

There is need for alternative treatment to circumvent current treatment limitations
Neuro Connection By Alexis Pascoe, Iyza F. Baig, and Andrew G. Lee, MD

GRAVES’ DISEASE is an autoim-

mune disease characterized by an autoan-

tibody-stimulated thyroid gland leading to 

enlargement and hyperthyroidism. Features 

include increased heart rate, increased met-

abolic rate, and ocular abnormalities such 

as proptosis1. Graves-mediated ophthalmop-

athy is also known as Thyroid Eye Disease 

(TED). Glucocorticoids and radiotherapy are 

the current mainstay of treatment for TED 

but are associated with inconsistent results 

and a variety of side effects such as urinary 

tract infections, glucose intolerance, Cushin-

goid features, and hot flashes2,3. In addi-

tion, proptosis resolution is minimal when 

treating with glucocorticoids and radiother-

apy3. If TED reaches the extent of compres-

sive optic neuropathy, corneal exposure, or 

orbital congestion, decompression surgery 

is indicated, but evidence of its effective-

ness is limited4. In addition, a common post-

operative complication is debilitating stra-

bismus4. A possible therapeutic agent was 

rituximab, but trials have shown conflicting 

evidence regarding its effectiveness5. There-

fore, there is a need for an alternative treat-

ment that can circumvent the current treat-

ment limitations. 

The pathogenesis of Graves’ disease has 

been linked to the presence of TSHR anti-

bodies3,6. TSHRs are found in orbital tissues 

and orbital fibroblasts, and their stimula-

tion has been linked to the accumulation of 

hyaluronan and the expansion of connec-

tive and fat tissue that leads to TED3,6. How-

ever, according to numerous in vitro stud-

ies, IGF-1R is also overexpressed in Graves’ 

disease, and autoantibodies recognizing and 

activating the IGF1R protein occurs in the 

condition as well3. Furthermore, Tsui et. al 

compared the levels of TSHR versus IGF1R 

protein expression in orbital fibroblasts of 

TED patients, and found that levels of IGF1R 

were much higher than TSHR levels, which 

were scantily expressed 6. Evidence suggests 

that the activity of thyrotropin and thyroid 

stimulating antibodies depend on the activ-

ity of IGF-1R to some degree3. Furthermore, 

through IGF-IR activation, fibroblasts have 

been shown to produce chemoattractants 

that cause infiltration of the orbital tissue by 

T cells and B cells6. IGF-IR and TSHR also 

form a receptor complex that when activated 

causes the activation of both receptors3. Be-

cause IGF-IR antibodies have been shown 

to mitigate the TSHR antibodies, blocking 

the stimulation of IGF-IR dis-

rupts the pathway for the or-

bital tissues expansion of 

TED3.Therefore, due to its po-

tential role in the pathogen-

esis of TED, treatment with 

a human IGF-IR monoclo-

nal antibody, teprotumumab, 

was proposed. In 2017, the 

results of a recent double 

blinded, randomized con-

trolled trial of teprotumumab 

showed great promise in al-

leviating proptosis, diplopia 

in improving the quality of life of patients 

with TED3.

To evaluate the efficacy of teprotumumab, 

a double-masked, randomized, multicenter, 

placebo-controlled trial was performed by 

Smith et al with three phases:

1. A screening phase, lasting 2–6 weeks

2. An intervention phase, lasting 24 

weeks

3. A follow-up phase, lasting 48 weeks

Efficacy of treatment was measured by 

Clinical Activity Scores, Hertel exophthal-

mometer measurements, Graves’ ophthal-

mopathy-specific quality-of-life (GO-QO) 

score, and subjective diplopia assessment3. 

Results showed that the difference be-

tween the trial group and the placebo group 

was apparent by week 6 with 43% of the te-

protumumab group having a response in 

terms of the assessment factors listed above 

while only 4% of the placebo group experi-

enced a response with a statistically signifi-

cant difference between the two3. At week 

24, 69% of the teprotumumab group and 

20% of the placebo group experienced sta-

tistically significant reduction in assessment 

factors3. Ultimately, the trial found that 

treatment with teprotumumab lead to statis-

tically significant and clinically relevant re-

duction in subjective diplopia, Clinical Ac-

tivity Score, proptosis, and GO-QOL (3). The 

main adverse effect noted was hyperglyce-

mia, which did not worsen after teprotu-

mumab treatment3.

In conclusion, the double-masked, ran-

domized, multicenter, pla-

cebo-controlled trial by 

Smith et. al demonstrated 

that a 24-week course of te-

protumumab benefits pa-

tients with moderate to se-

vere Graves ophthalmopa-

thy by enhancing quality 

of life as well as reducing 

their Clinical Activity Score 

and proptosis3. Although a 

similar reduction in propto-

sis can be achieved with de-

compression surgery, this 

drug doesn’t include the risk of recurrence 

or strabismus exacerbation3. The long-term 

benefits of teprotumumab are still in the 

process of being explored and future stud-

ies are required to establish its efficacy 

compared to glucocorticoids and assess the 

safety profile of the drug long term3. Based 

on these results however, teprotumumab 

shows significant promise in the treatment 

of TED, and ophthalmologists should be 

aware of the drug as a viable therapeutic op-

tion. ■
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ALZHEIMER'S disease leads to severe 

cognitive dysfunction and eventual death; by 

2050 it is expected to affect more than 115 mil-

lion people worldwide. From time of diagnosis 

until death the average survival time is just 

under 5 years. Even with advances in medi-

cine, a clinical diagnosis is only confirmed 

post-mortem, said Manju L. Subramanian, MD, 

Boston Medical Center.

Most patients will be asymptomatic until 

later stage of disease, which can be too late 

for current therapies to have any meaningful 

effect, she said.

“There is a need for sensitive and specific 

tests for the early diagnosis of Alzheimer’s,” 

she said.

 The eye may hold the key. There may be 

a lot of overlap between what happens in the 

eye and what happens in the brain. 

“Other studies have found protein biomark-

ers in the eye, but those findings were reported 

years ago and their findings were not corre-

lated to cognitive status. We wanted to cap-

ture the patient population with eye disease 

but who did not have a known diagnosis of 

Alzheimer’s Disease or other forms of demen-

tia. Levels of amyloid beta (Aß) plaques are 

increased in the brain but decreased in the 

cerebrospinal fluid of those with Alzheimer’s. 

Levels of neurofibrillary tangles (Tau) are in-

creased in both the brain and cerebrospinal 

fluid of those with Alzheimer’s. 

S T U D Y  D E T A I L S

Dr. Subramanian initiated a cross-sectional 

study to determine if known biomarkers for 

Alzheimer’s disease in the vitreous humor cor-

related with cognitive function. She enrolled 

80 patients already scheduled for vitrectomy 

who then underwent a mini-mental status ex-

amination (MMSE) to assess cognitive func-

tion. A diagnosis of dementia or Alzheimer’s 

was not exclusionary. 

Of those 80 subjects, nine (5 males, 4 females) 

exhibited mild (n=8) to severe (n=1) levels of 

cognitive impairment based on MMSE scores. 

Vitreous samples were taken (0.5-2.0 mms 

undiluted), and the samples were analyzed by 

ELISA. Higher vitreous levels of Aß40 (p=0.015), 

Aß 42 (p=0.0066), and tTau (p=0.0085) were 

significantly associated with better MMSE scores, 

while lower vitreous levels were associated 

with lower MMSE scores.

“Our findings are consistent with the ab-

normally low levels of Aß observed in the ce-

rebrospinal fluid in patients with Alzheimer’s 

compared with cognitively normal subjects,” 

she said. “The study confirms that Alzheimer’s 

disease biomarkers exist in the vitreous, and 

their correlation to cognition suggest that pro-

tein biomarkers in the vitreous has a potential 

role as an early diagnostic tool.”

N E X T  S T E P S

For Dr. Subramanian, the next step in the re-

search is how to translate the data into some-

thing that is clinically useful. 

There may be a role for optical coherence 

tomography (OCT) as well, and several stud-

ies have shown significant findings in patients 

with cognitive impairment.  But other eye dis-

eases like glaucoma affect the nerve fiber layer 

in a similar manner as Alzheimer’s, which 

may limit the effectiveness of OCT, she said. 

“Patients with eye disease are probably an 

at-risk population for Alzheimer’s disease. We 

see patients with eye complications from di-

abetes, and Type 2 diabetes is a well-known 

risk factor for Alzheimer’s,” Dr. Subramanian 

said. “So whatever we’re able to find in patients 

with eye disease may be generalizable to the 

rest of the population as well.” ■
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carotid-cavernous fistula can often be cured 

with endovascular intervention.” 

Before planning surgery for uncontrolled 

IOP, the possibility that orbital and lid anatomy 

is affecting the accuracy of IOP measurement 

should be considered.

For example, prostaglandin associated peri-

orbitopathy (PAP) that can develop in patients 

on long-term treatment with a topical prosta-

glandin analogue can be associated with a 

horizontally tight upper eyelid that makes ap-

planation challenging and results in artifactu-

ally elevated IOP. 

“In patients with PAP, it may be difficult to 

raise the upper eyelid enough so that it clears 

the top of a Goldmann applanation prism,” Dr. 

Radhakrishnan said. 

Tonometers that have a smaller area of cor-

neal contact (like the Icare rebound tonometer) 

can be helpful in these patients. 

Restricted ocular motility in patients with 

TED caused by a tight inferior rectus muscle 

can also lead to artifactually high IOP. Measur-

ing applanation IOP in slight downgaze may 

be useful for addressing this issue. 

The lid and orbital anatomy also have im-

plications for choosing the type of glaucoma 

surgery.

“For example, placement of a drainage de-

vice may be a better option than filtration sur-

gery in a patient who has eyelid retraction or 

a bulging globe relative to the orbital rim,” Dr. 

Radhakrishnan said. 

The surgical site exposure is affected by 

the size of the palpebral fissure and is also a 

factor in choosing the type of 

glaucoma surgery. 

For example, in patients with 

small palpebral fissures, mini-

mally invasive glaucoma surgery 

(MIGS) that can be performed 

via a temporal clear corneal in-

cision may be the preferred op-

tion rather than traditional glau-

coma procedures, such as filtra-

tion surgery or drainage devices 

that require a larger working 

space posterior to the limbus.

Adequate surgical site expo-

sure for these procedures can 

usually be achieved with a good 

corneal traction suture, Dr. Rad-

hakrishnan said. 

In patients with very small palpebral fis-

sures who require drainage device placement, 

a canthotomy and cantholysis may be neces-

sary to release the eyelid from the globe and 

allow access to the region 8 to 10 mm poste-

rior to the limbus where the device plate is 

sutured to the sclera.  

As a postoperative consideration after placing 

a drainage device, it may be difficult to detect 

a posterior erosion in patients with a tight orbit 

or small palpebral fissure. If infection is sus-

pected, visualization can be improved using 

a lid speculum or eyelid retractor, although it 

may be necessary to wait a few days post-ini-

tiation of antibiotic treatment to perform the 

examination.

G L A U C O M A  T R E A T M E N T 

R E L A T E D  E F F E C T S

PAP is a well-known side effect of glaucoma 

treatment with prostaglandin analogues. In 

addition to horizontally tight upper eyelids, 

the features of PAP include upper lid ptosis, 

a deep upper lid sulcus, involution of derma-

tochalasis, periorbital fat atro-

phy, mild enophthalmos, infe-

rior scleral show, and promi-

nent lid vessels. 

“According to several case 

reports, these findings are re-

versible when the prostaglan-

din analogue is stopped,” Dr. 

Radhakrishnan said. 

Glaucoma medications have 

also been reported to cause ec-

tropion. Dorzolamide appears to 

be the most common offending 

agent for ectropion followed by 

brimonidine.

According to reports in the 

literature, these cases of med-

ication-induced ectropion re-

solve partially or completely when the caus-

ative agent is discontinued and patients are 

treated with a topical corticosteroid.

Glaucoma surgery can also lead to lid and 

orbital pathology. A serious, but fortunately 

rare, complication is retrobulbar hemorrhage, 

which can occur if a retrobulbar block is used 

for anesthesia. 

“Surgeons must be prepared to deal with 

retrobulbar hemorrhage because it can quickly 

lead to orbital compartment syndrome with 

the potential for vision loss,” Dr. Radhakrish-

nan said. 

Management involves emergent decompres-

sion of the orbit with canthotomy and cantholy-

sis of the lateral canthal tendon that connects 

the eyelids to the lateral orbital wall.

After injecting local anesthetic, the skin at 

the lateral corner of the eye is clamped with 

a hemostat to achieve hemostasis.

An incision is then made from the lateral 

canthus up to the orbital rim, and then the 

inferior crus of the lateral canthus tendon is 

cut; this enables the lid to move freely away 

from the globe. 

“Inferior cantholysis is sufficient in most 

patients, but sometimes a superior cantholy-

sis is also required,” Dr. Radhakrishnan said. 

“Typically, the planned glaucoma surgery is 

postponed, and most patients heal well with-

out needing canthal repair.” 

Glaucoma surgery can also affect adnexal 

anatomy.

For example, filtration surgery may lead to 

ptosis, and a prominent bleb can cause eyelid 

retraction via a mechanical effect, although 

this complication appears to be rare. ■

 ◗ Orbital and 

adnexal anatomy 

and pathology can 

affect IOP and its 

measurement as 

well as planning of 

glaucoma surgery, 

and these structures 

can be affected 

by medical and 

surgical treatment of 

glaucoma.

TAKE-HOME 

COLLIDE
( Continued from page 1 )

Prostaglandin-associated periorbitopathy in a patient using topical medications for 15 years. Bilateral 

deep upper eyelid sulcus and periorbital fat atrophy is evident. (Image courtesy of Sunita Radhakrishnan, MD)

SUNITA RADHAKRISHNAN, MD

E: frontdesk@glaucomasf.com

This article was adapted from Dr. Radhakrishnan’s presentation at the Glaucoma 

Symposium CME during the 2018 Glaucoma 360 meeting. Dr. Radhakrishnan has no 

relevant fi nancial interests to disclose.
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Managing dry eye part, parcel 

in care of patients with glaucoma

Strategies reduce exposure to preservatives found in topical medications, artifi cial tears
By Cheryl Guttman Krader

DRY EYE disease (DED) is common among 

patients with glaucoma, and it is an important 

problem to recognize and treat because DED 

can potentially impact multiple dimensions of 

patient care, said Yvonne Ou, MD.

“Dry eye is certainly the most prominent 

complaint of patients we see in glaucoma clin-

ics, and it is something we need to care about 

because DED can lead to medication intoler-

ance, interfere with our diagnostic evaluations, 

and affect the planning and outcomes of cata-

ract and glaucoma surgical procedures,” said 

Dr. Ou, associate professor of ophthalmology, 

University of California San Francisco.

The high prevalence of DED among glaucoma 

patients is explained in part by the fact that 

DED, like glaucoma, is an age-related disease, 

but the risk of DED in the glaucoma popula-

tion is particularly increased by chronic use 

of topical medications. Dr. Ou suggested that 

emerging novel systems for topical drug deliv-

ery that use preservative-free formulations or 

reduce exposure to medications and preserva-

tives through micro-drop dosing will reduce 

the risk for treatment-related DED.

“In the meantime, we can help glaucoma 

patients today by choosing preservative-free 

formulations of glaucoma medications, rec-

ommending use of preservative-free artificial 

tears, and offering surgical solutions to reduce 

their medication use,” she said. 

“Laser treatment might be done earlier, per-

haps even as a first-line intervention, and cata-

ract surgery and minimally invasive glaucoma 

surgery procedures might be a good solution 

for patients with early to moderate glaucoma 

who have DED and are intolerant of drops.”

S C O P E  O F  T H E  P R O B L E M 

According to various studies, at least 40% of 

glaucoma patients who use preservative-con-

taining topical agents have symptoms related 

to DED. Review of a list of medications that 

can induce or exacerbate DED shows that it 

includes every category of drugs used to treat 

glaucoma, and antimetabolites that are used 

as adjuncts in glaucoma surgery are culprits 

as well.

Available evidence also shows, however, that 

the prevalence of DED can be reduced to about 

15% by switching patients from formulations 

containing preservatives to products that are 

preservative-free.

M A N A G E M E N T  S T R A T E G I E S

As stated in the 2017 report from the Tear Film 

and Ocular Surface Society Dry Eye WorkShop 

II (TFOS DEWS II), the aim of DED manage-

ment is to restore the homeostasis of the ocular 

surface and tear film by breaking the vicious 

cycle that causes and perpetuates DED. The 

TFOS DEWS II report also outlined a manage-

ment and treatment algorithm for DED that 

is comprised of four steps and was intended 

to be used taking into account DED severity 

and etiology. 

Step 1 is comprised of gener-

alized, conservative interven-

tions, ie., patient education, 

modifications to improve the 

environment and address other 

risk factors, use of ocular lubri-

cants, and lid hygiene. 

Although the use of non-pre-

served ocular lubricants is listed 

as a step 2 intervention, Dr. Ou 

said that she routinely recom-

mends preservative-free ocular 

lubricants to her patients with 

glaucoma. 

“There is a panoply of artificial tears on 

the market, and patients often ask which they 

should use. Authors of a recent Cochrane re-

view concluded that the majority of over-the-

counter artificial tears may have similar effi-

cacies, and so I tell my patients to find what 

works for them because I don’t have a particu-

lar preference nor have I heard from other pa-

tients that one product works best,” she said. 

“But I do recommend choosing a non-pre-

served formulation since preservative toxicity 

is dose-dependent and I would rather not in-

crease preservative exposure, especially in a 

patient who is already using glaucoma drops.”

Recommendations for lid hygiene and warm 

compresses target management for meibomian 

gland dysfunction (MGD), which is considered 

the leading cause of DED. The risk for MGD, 

however, may be further increased in glaucoma 

patients because some medications (pilocar-

pine and timolol) have been shown to have a 

direct negative effect on meibomian gland epi-

thelial cells. In addition, there is evidence of 

a dose-relationship between topical drop bur-

den and extent of meibomian gland dropout. 

When discussing lid hygiene with patients, 

Dr. Ou said she likes to use a description she 

heard from her colleague Marian Macsai, MD, 

who refers to performing an “eyelash shampoo”.

“Patients are told to gently massage and 

clean their eyelashes in the shower using a 

warm washcloth over the eyelids, adding dilute 

baby shampoo if needed,” Dr. Ou explained. 

Other treatments listed as “step 2” in the 

TFOS DEWS II report include 

tear conservation strategies, in-

office treatments for MGD, and 

use of anti-inflammatory/im-

munomodulatory agents. Step 3 

adds oral secretagogues, serum 

eye drops, and therapeutic con-

tact lens options. Step 4 includes 

longer duration use of topical 

corticosteroids, amniotic mem-

brane grafts, surgical punctal 

occlusion and other surgical 

approaches.

The intranasal tear neuro-

stimulator (TrueTear, Allergan) 

that is now commercially available as a treat-

ment for DED is not listed in the TFOS DEWS 

II treatment algorithm because it was approved 

by the FDA after the report was released. Dr. 

Ou suggested that intranasal tear neurostimula-

tion might be classified as a step 3 intervention 

considering that like the oral secretagogues, 

it stimulates natural tear production. In con-

trast to oral secretagogues, however, there is 

evidence that intranasal neurostimulation in-

creases production of mucin and lipids along 

with the aqueous component of tears. ■

 ◗ There is a high 

prevalence of 

dry eye disease 

among patients 

with glaucoma. 

Management includes 

strategies that 

reduce exposure 

to preservatives in 

therapies. 

TAKE-HOME 

YVONNE OU, MD

E: yvonne.ou@ucsf.edu

This article is based on a presentation given by Dr. Ou at the Glaucoma Symposium 

CME during Glaucoma 360. Dr. Ou has no fi nancial interests that are relevant to the 

topic discussed.
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UVEITIS-GLAUCOMA-HYPHEMA 

(UGH) syndrome has declined in incidence, 

thanks to changes in pseudophakic intraoc-

ular lens (IOL) implantation techniques and 

technology. It has not yet disappeared, how-

ever, and it is being seen in 

association with other types 

of intraocular implants, said 

J. Michael Jumper, MD.

“UGH syndrome was first 

described in 1978 as a compli-

cation in eyes implanted with 

early generation anterior cham-

ber IOLs that because of issues with fit and 

material, caused chafing of uveal tissue,” said 

Dr. Jumper, Retina Service Chief, California 

Pacific Medical Center, and a partner at West 

Coast Retina in San Francisco, CA. 

“As the use of closed loop and iris-clipped 

anterior chamber IOLs declined, so did the in-

cidence of UGH syndrome. It has been seen, 

however, with IOLs implanted in the sulcus 

and even with in-the-bag IOLs as well as with 

phakic IOLs and a cosmetic iris implant.”

C L I N I C A L  F E A T U R E S

In addition to the expansion in reported eti-

ologies for UGH syndrome, new variations in 

the disease itself have been described. They 

include UGH Plus, in which vitreous hemor-

rhage is also present, and incomplete poste-

rior UGH, in which uveitis is absent, but there 

is posterior chamber bleeding with or with-

out glaucoma.

Time to onset of UGH syndrome can range 

from weeks to years after IOL implantation. 

Chafing from IOL contact can lead to severe 

tissue trauma, including iris erosion. Uveitis 

develops as a result of blood aqueous barrier 

breakdown, and IOP becomes elevated because 

of pigment dispersion and recurrent hyphema. 

“Collectively these events can lead to glau-

coma with optic nerve atrophy and visual field 

loss,” Dr. Jumper said.

Presenting symptoms of UGH syndrome in-

clude intermittent blurring, intermittent white-

out of vision that is thought to be related to in-

termittent elevation of IOP, erythropsia (redden-

ing of vision), pain, photophobia and injection. 

Potential complications include pseudophakic 

bullous keratopathy, vitreous hemorrhage, and 

cystoid macular edema.

Dr. Jumper said there are a 

number of entities to consider 

in the differential diagnosis for 

eyes that present with features 

of UGH. Chronic postoperative 

endophthalmitis, Fuchs het-

erochromic iridocyclitis and 

herpes viral uveitis are three 

such conditions that can be 

mistaken for UGH.

“Manifestations of herpes 

simplex virus infection in-

clude iris atrophy that might 

be mistaken for chafing, and 

it can certainly be associated 

with marked anterior segment inflammation. 

M A N A G E M E N T  O P T I O N S

Although surgical intervention is often nec-

essary for UGH syndrome, medical treatment 

to control the inflammation and glaucoma is 

sometimes sufficient. 

“Blood, even vitreous hemorrhage, may clear 

spontaneously. More often, however, a need to 

address the IOL and to treat the glaucoma give 

reasons to operate,” said Dr. Jumper. 

The indications for surgery include recur-

rent or frequent bleeding, development of glau-

comatous damage, and inflammation that is 

refractory to medical treatment. 

Surgical management of the IOL aims to 

eliminate contact between the implant and the 

uvea, and it may target either 

the IOL or the uvea. In some 

cases, the implanted IOL can 

be repositioned, but removal 

or exchange may be necessary. 

Techniques directed at the uvea 

include laser iridotomy if there 

is an iris bombé or cyclophoto-

coagulation to cause retraction 

of ciliary processes that may 

be interacting with the haptic 

of the IOL.

C A S E  E X A M P L E S

Dr. Jumper illustrated the vari-

ous causes, presentations, and 

approaches to management for UGH syndrome 

by describing three cases. 

The first was a 46-year-old woman who 

presented with recurrent loss of vision, hand 

motion visual acuity, and IOP of 44 mmHg 7 

years after cataract surgery with in-the-bag 

placement of a single-piece IOL. She was a 

very high myope and had undergone repair 

for retinal detachment with a scleral buckle, 

gas, and endolaser treatment 27 years earlier.  

On examination she had features of UGH Plus 

with focal iris atrophy, 5% hyphema, intraoc-

ular inflammation, and vitreous hemorrhage. 

Exploring why UGH syndrome 

persists in modern IOL era 

Disorder is being seen in association with other types of intraocular implants
By Cheryl Guttman Krader

 ◗ Uveitis-glaucoma-

hyphema syndrome is 

now rare but is being 

seen with a variety of 

intraocular implants. 

Retina specialist, J. 

Michael Jumper, MD, 

discusses its causes, 

features, differential 

diagnosis, and 

management.

TAKE-HOME 

Dr. Jumper

‘Keep in mind that 
UGH syndrome with 
this etiology has 
been reported in 
normal size eyes.’
—J. Michael Jumper, MD

Continues on page 35 : UGH syndrome

VIDEO For more about UGH syndrome, 

go to http://bitly.com/2QM2UaD
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Ultrasound biomicroscopy (UBM) showed 

anterior displacement of the IOL with a haptic 

impinging on the iris. It was determined that 

Soemmering ring lens proliferation caused dis-

placement of the haptic into the iris and con-

sequently iris atrophy. 

The patient was started on oral and topical 

ocular hypotensive medications, and while 

the IOP was reduced into the 20s, the patient 

eventually needed to undergo vitrectomy and 

IOL exchange with placement of an anterior 

chamber lens. After surgery, but the bleeding 

and uveitis resolved, IOP normalized, and the 

patient regained good visual acuity.

UGH Plus was also the diagnosis in a 70-year-

old woman who complained of blurred vision 

and floaters 1 year after cataract surgery with 

a single-piece acrylic IOL implanted in the cap-

sular bag. She presented with 20/50 visual 

acuity and IOP of 21 mm Hg on maximum 

medical therapy.

The patient had glaucomatous optic nerve 

damage, inflammation, microhyphema, and 

vitreous hemorrhage.  Ultrasound biomicros-

copy and gonioscopy showed that the IOL hap-

tic was impinging on the ciliary body.

“One might expect to see ciliary body or 

iris irritation from the haptic of an in-the-bag 

single-piece IOL in a small, hyperopic eye, but 

keep in mind that UGH syndrome with this eti-

ology has been reported in normal size eyes,” 

Dr. Jumper said.

Surgical management was undertaken, com-

bining vitrectomy, IOL exchange with place-

ment of a scleral-fixated spherical aberration 

neutral acrylic IOL (Akreos AO, Bausch+Lomb) 

using a polytetrafluoroethylene monofilament 

(Gore-Tex, Gore Medical) suture, and glaucoma 

tube surgery. 

A third case involved a 68-year-old man 

with recurrent vision loss who developed in-

complete posterior UGH syndrome in associa-

tion with a scleral-sutured IOL. 

He had a history of retinal detachment re-

pair with pneumatic retinopexy followed by 

uncomplicated cataract surgery, but the IOL 

dislocated into the vitreous cavity 5 years later 

with the haptic impinging on the ciliary body. 

The IOL was repositioned and anchored with 

scleral suturing of the haptics, but the patient 

presented with recurrent vitreous hemorrhage 

and inflammation over the next 17 months.   

“In a published series of six cases of incom-

plete posterior UGH syndrome associated with 

sutured IOLs, Fu et al. reported that the time 

to presentation ranged from 3 weeks to several 

years. After repair, visual acuity was 20/70 or 

better in five patients and hand motion in the 

sixth individual who had age-related macular 

degeneration,” Dr. Jumper said. ■

UGH SYNDROME
( Continued from page 34 )

J. MICHAEL JUMPER, MD

E: jmichaeljumper@gmail.com

This article was adapted from Dr. Jumper's presentation at the Glaucoma Symposium 

CME during the 2018 Glaucoma 360. Dr. Jumper has no relevant fi nancial interests 

to disclose.

New study confirms role of Mediterranean diet in reducing AMD risk
A LARGE collaboration of researchers from 

the European Union investigating the connec-

tion between genes and lifestyle on the devel-

opment of age-related macular degeneration 

(AMD) has found that people who adhered 

to a Mediterranean diet cut their risk of late-

stage AMD by 41%. This research expands 

on previous studies and suggests that such a 

diet is beneficial for everyone, whether they 

already have the disease or are at risk of de-

veloping it. The new research is online (https://

prn.to/2OT5dem) in Ophthalmology.

Previous research has linked the Mediter-

ranean diet  to a longer lifespan and a reduced 

incidence of heart disease and cognitive de-

cline. But only a few studies have evaluated 

its impact on AMD. Some studies showed it 

can help with certain types of AMD, or only 

at different stages of the disease.

For this latest study, researchers analyzed 

food-frequency questionnaires from nearly 

5,000 people who participated in two previ-

ous investigations—the Rotterdam Study, which 

evaluated disease risk in people age 55 and 

older, and the Alienor Study, which assessed 

the association between eye diseases and nu-

tritional factors in people aged 73 and older.  

Patients in the Rotterdam study were examined 

and completed food questionnaires every five 

years over a 21-year period, while patients in 

the Alienor Study were seen every two years 

over a 4-year period. The researchers found 

that those who closely followed the diet were 

41% less likely to develop AMD compared with 

those who did not follow the diet.

They also found that none of the individual 

components of a Mediterranean diet on their 

own—fish, fruit, vegetables, etc.—lowered the 

risk of AMD. Rather, it was the entire pattern 

of eating a nutrient-rich diet that significantly 

reduced the risk of late AMD.

“You are what you eat,” said Emily Chew, 

MD, a clinical spokesperson for the American 

Academy of Ophthalmology, who serves on an 

advisory board to the research group conduct-

ing the study. “Chronic diseases such as AMD, 

dementia, obesity, and diabetes, all have roots 

in poor dietary habits.” ■

Ultrasound biomicroscopy of a 46-year-old woman with UGH who had uncomplicated cataract surgery with 

a one-piece, in-the-bag IOL. Soemmering ring lens proliferation (arrow) caused displacement of the lens 

haptic into the iris. Symptoms resolved after IOL exchange.  (Image courtesy of J. Michael Jumper, MD)

35OCTOBER 1, 2018 :: Ophthalmology Times

clinical diagnosis

mailto:jmichaeljumper@gmail.com
https://prn.to/2OT5dem
https://prn.to/2OT5dem


INDICATION1

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

IMPORTANT SAFETY INFORMATION1

SERIOUS INFECTIONS

Patients treated with HUMIRA are at increased risk for developing 

serious infections that may lead to hospitalization or death. 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: 1. with chronic or recurrent infection, 

2. who have been exposed to TB, 3. with a history of opportunistic 

infection, 4. who resided in or traveled in regions where mycoses are 

endemic, 5. with underlying conditions that may predispose them 

to 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.

• Do not start HUMIRA during an active infection, including 
localized infections.

•  Patients older than 65 years, patients with co-morbid conditions, 
and/or patients taking concomitant immunosuppressants may be at greater 
risk of infection.

•  If an infection develops, monitor carefully and initiate appropriate therapy.

• Drug interactions with biologic products: A higher rate of serious infections 
has been observed in rheumatoid arthritis patients treated with rituximab 
who received subsequent treatment with a TNF blocker. Concurrent use of 
HUMIRA with biologic DMARDs (e.g., anakinra or abatacept) or other TNF 
blockers is not recommended based on the possible increased risk for 
infections and other potential pharmacological interactions.

MALIGNANCY

Lymphoma and other malignancies, some fatal, have been reported 

in children and adolescent patients treated with TNF blockers, 

including HUMIRA. 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. 

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 azathioprine or 

6-mercaptopurine 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.

• Consider the risks and benefi ts of HUMIRA treatment prior to initiating or 
continuing therapy in a patient with known malignancy.

•  In clinical trials, more cases of malignancies were observed among 
HUMIRA-treated patients compared to control patients. 

•  Non-melanoma skin cancer (NMSC) was reported during clinical trials for 
HUMIRA-treated patients. Examine all patients, particularly those with a 
history of prolonged immunosuppressant or PUVA therapy, for the presence 
of NMSC prior to and during treatment with HUMIRA.

•  In HUMIRA clinical trials, there was an approximate 3-fold higher rate of 
lymphoma than expected in the general U.S. population. Patients with 
chronic infl ammatory 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.

• 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 signifi cant cytopenia has been 
infrequently reported with HUMIRA.

• Consider stopping HUMIRA if signifi cant 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 benefi ts 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.

Reference: 1. HUMIRA Injection [package insert]. North Chicago, IL: 
AbbVie Inc.
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Information on the following pages.

©2016 AbbVie Inc.      North Chicago, IL 60064      64C-1875314      September 2016      Printed in U.S.A.



†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.

*Intermediate, posterior, and panuveitis.

NON-INFECTIOUS (NI) UVEITIS* 

CAN BE HARD TO CONTROL.

Visit www.HumiraPro.com/uveitis to learn more.

For adult patients with non-infectious (NI) 

intermediate, posterior, and panuveitis1

HUMIRA is proven to1:
• Provide steroid-sparing efficacy

• Prolong time to a combined measure of disease flare† and decrease of visual acuity

http://www.HumiraPro.com/uveitis
http://www.abbvie.com/
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PROFESSIONAL BRIEF SUMMARY
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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. 

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. 



Table 1.  continued

 HUMIRA  
40 mg subcutaneous 

Every Other Week

Placebo

(N=705) (N=690)

Laboratory Tests* (continued)   

     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 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, 

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

(N=705) (N=690)

Adverse Reaction (Preferred Term)   

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%

(continued)



• 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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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. 

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. 

http://www.abbvie.com/


In the video game, users must fi nd the correct shape 

of a certain color among a range of competing colors 

and shapes; the shapes are in different positions on 

the screen and are led by an animated avatar. 

(Image courtesy of Jonathan Waddington, PhD)

“The aim of the game is to offer a colorful, 

engaging ‘training’ through playing the com-

puter game—an activity which is often not vi-

able for children with functional vision prob-

lems because of complications viewing screen 

graphics,” according to a statement from the 

University of Lincoln.

Users must find the correct shape of a cer-

tain color among a range of competing colors 

and shapes; the shapes are in different posi-

tions on the screen and are led by an animated 

avatar. One example: Players must find the or-

ange circle that is not flashing on a screen that 

shows several green squares and one orange 

circle, all against a black background. Players 

receive verbal encouragement as they select 

the correct shape.

Game developers worked with students 

who have visual impairments and therapists 

at WESC to develop a training program that 

would maximize accessibility and engagement.

“The core principles of visual search train-

ing are still evident when playing Eyelander, 

but they are couched in game elements such 

as progress mechanics, simple aesthetics, nar-

rative, and music,” Dr. Waddington said.

Users of Eyelander (available at eyelander.

co.uk) are younger people with hemianopia as 

well as other forms of visual field loss caused 

by brain injury and brain dysfunction, Dr. Wad-

dington said.

“It is too early to say whether Eyelander 

could be helpful for people with other visual 

impairments, but investigations in this area 

are ongoing,” he said.

The statement estimates that there are 25,800 

blind and partially-sighted children in the U.K. 

and that cerebral visual impairment is the most 

common cause of blindness and visual impair-

ment in the U.K. and other developed countries.

H O W  G A M E  M A Y  H E L P

Playing Eyelander may not improve visual 

function itself, but it does have other benefits.

“Eyelander is designed to promote compen-

satory strategies that could improve functional 

vision,” Dr. Waddington said. “We don’t ex-

pect training with Eyelander to improve the 

area of the visual field itself. Instead, we ex-

pect changes in visual attention and eye move-

take-home
 ◗ A new browser-based 

video game called 

Eyelander aims to 

promote compensatory 

strategies of functional 

vision in young people 

with cerebral visual 

impairment.

GAME ON: TECHNOLOGY 
DESIGNED TO IMPROVE 
VISUAL SEARCH ABILITY
Video game helps youth with cerebral visual impairment
By Vanessa Caceres

I
n the quest to help children with vi-

sual field loss caused by cerebral vi-

sual impairment, researchers in the 

United Kingdom have designed the 

game Eyelander. 

The game uses the same concepts 

applied in adult stroke patients with hemiano-

pia, said Jonathan Waddington, PhD, a compu-

tational neuroscientist for WESC Foundation in 

Exeter, United Kingdom. WESC Foundation is a 

specialist school for visually impaired children.
“We wanted to investigate whether these training programs 

could benefit children and young people,” said Dr. Waddington, 

who designed the game along with Timothy Hodgson, professor 

of cognitive neuroscience, School of Psychology, University of Lin-

coln, Lincoln, UK. The game was developed by the University of 

Lincoln and WESC Foundation.

The game developers knew they had to design something that 

would be more engaging for young users. They point out that ex-

isting training programs often are in black and white and have 

limited interaction. 
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DIAGNOSING OPTIC atrophy in chil-

dren is a complicated business, but what con-

founds the situation even more is that the in-

herited optic neuropathies are only one of a 

plethora of causes of optic atrophy in children, 

said Nancy J. Newman, MD.

“In addition to the inherited 

causes of optic atrophy, clini-

cians still need to think about 

all the other causes of optic at-

rophy,” said Dr. Newman, the 

LeoDelle Jolley Professor Oph-

thalmology, Emory University 

School of Medicine, Atlanta.

A pearl that she offered physicians under-

scores the importance of magnetic resonance 

imaging of the brain and orbits with and with-

out gadolinium when evaluating a child with 

optic atrophy but not necessarily with con-

genital nystagmus.

In this clinical scenario, she also advised 

ordering tests for neuromyelitis optica and my-

elin oligodendrocyte glycoprotein antibodies, 

checking the medication list for any toxicities 

such as any antibiotics having been prescribed, 

ascertaining any toxic exposures, and finally 

consideration of nutritional deficiencies.

Another big must for Dr. Newman especially 

in the presence of a syndrome is the consid-

eration of a retinal cause despite the fact that 

the optic nerves appear pale.

“Always order an electroretinogram,” she said.

F E R R E T I N G  O U T  C O R R E C T

I N H E R I T E D  O P T I C  A T R O P H Y

Physicians used to approach this task by using 

linkage analysis in large families affected with 

a specific disease. This might possibly lead to 

identification of the affected gene(s).

More recently than linkage analysis, syn-

drome recognition with targeted gene sequenc-

ing based on a possible syndrome has been 

useful to clinicians. 

Dr. Newman provided the example of such 

a case in a 5-year-old boy of Iraqi Jewish de-

scent who had development delay, spasticity, 

and severe visual loss with nys-

tagmus and optic atrophy. Urine 

analysis showed elevated 3-methyl-

glutaconic acid levels. The patient’s 

older sister has a similar disorder, 

but five other siblings do not. The 

parents are first cousins. The child 

was diagnosed with Costeff syn-

drome after screening of the OPA3 

gene on chromosome 19.

Most recently, Dr. Newman explained, that 

syndrome recognition is no longer necessary 

because of the availabil-

ity of gene panel screen-

ing for optic atrophy and 

full genome sequencing.

She demonstrated how 

this syndrome recognition 

worked in the case of a 

15-year-old healthy boy in 

whom bilateral painless vi-

sual loss developed over 

the course of 1 month. The 

visual acuity was count-

ing fingers, and the first 

examination showed large 

central scotomas. The optic 

nerves have some hyper-

emia and telangiectasia. 

Three months later, he has optic atrophy. The 

pedigree showed the affected relatives on the 

maternal side.

The diagnosis was Leber’s hereditary optic 

neuropathy (LHON), which is characterized by 

sequential bilateral central visual loss, usually 

legal blindness, onset most often from 15 to 

35 years of age, male predominance, and in 

90% of cases due to three predominant mu-

tations in the mitochondrial DNA. Numerous 

other mutations in the mitochondrial DNA also 

have been identified. 

Interestingly, LHON can recover spontane-

ously years after the diagnosis, most often the 

case with the 14484 mitochondrial DNA mu-

tation. Recovery also is more likely when the 

visual loss occurs before the patient is 20 years 

of age and especially if the child is younger 

than 10 years.

A second example of syndrome recognition 

is the case of a 7-year-old girl who 

was found to have 20/100 vision 

bilaterally during a school eye 

examination.

Further examination showed the 

presence of cecocentral scotomas 

and wedges of optic atrophy. The 

family history indicated that the 

father has slight pallor of the optic 

nerves. The child was diagnosed 

with dominant optic atrophy, insidious onset 

in the first decade of life, visual function that 

is not as bad as LHON, mild symmetric pro-

gression, and moderate color defects.

The gene for this disorder is on chromosome 

3, which also codes for a mitochondrial protein. 

“Ninety percent of the proteins necessary for 

mitochondrial function actually are coded for 

in the nucleus and they make their way into 

the mitochondria. Therefore, mitochondrial 

diseases can develop even from nuclear DNA 

abnormalities or mitochondrial DNA abnor-

malities,” Dr. Newman said.

DIDMOAD, Wolfram’s syndrome, is another 

recognized syndrome that is associated with 

juvenile diabetes mellitus and diabetes insipi-

dus, as well as sensorineural hearing loss and 

severe optic atrophy.

The onset of visual loss is from 5 to 21 years 

of age. Other associated findings that make the 

physician think about mitochondrial dysfunc-

tion include but are not limited to ataxia, sei-

zures, mental retardation, nystagmus, ptosis, 

and short stature.

This disorder is very heterogeneous, which 

take-home
 ◗ Diagnosing the 

causes of optic atrophy 

in children can be 

tricky, but “screening 

recipes” can help.

Optic atrophy in children: Taking aim 

at possible hereditary atrophies
Screening recipes should ease the diagnostic burden in this patient population
By Lynda Charters; Reviewed by Nancy J. Newman, MD

Dr. Newman
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‘In addition to the inherited 
causes of optic atrophy, 
clinicians still need to think 
about all the other causes of 
optic atrophy.’ — Nancy J. Newman, MD
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ments to compensate for the visual field loss.” 

Dr. Waddington gives a task-specific example.

“Training that improves the small stepwise 

eye movements required for reading is un-

likely to transfer to improvements in mobil-

ity and vice versa. The training that Eyelander 

provides is designed to improve visual search 

ability, such as the ability to find objects in a 

cluttered environment,” he explained. 

To be effective, Eyelander’s pilot study de-

termined that users should complete 6 to 10 

hours of training total over a 4-week period. 

“Training effects appear to plateau beyond this 

point but are maintained for a period of at 

least 1 month after training has stopped,” Dr. 

Waddington said.

Adults with hemianopia and visual field loss 

may find benefits from Eyelander if they are 

interested in a gamified version of the typical 

training programs. 

Andrew G. Lee, MD, professor of ophthal-

mology, neurology, and neurosurgery, Institute 

for Academic Medicine, and chairman, Blan-

ton Eye Institute, Houston Methodist Hospital, 

Houston, believes that video games such as 

Eyelander are a reasonable way to help visual 

function and to engage patients with visual field 

defects. However, keeping users—especially 

children—interested in such a game is crucial.

“Motivation is a key to sustainability and 

gamifying the rehab effort is an interesting 

strategy for kids, especially in this high-tech, 

wired environment. The drawbacks are the 

same for any video game format in terms of 

time, attention, and prioritization,” Dr. Lee said. 

S T U D Y  R E S U L T S

Results from a pilot study of Eyelander are 

expected to be published in the Journal of Vi-

sual Impairment and Blindness soon. A formal 

randomized controlled trial is still needed, Dr. 

Waddington said. 

Dr. Lee would like to see a randomized, 

double-masked, placebo-controlled trial with 

Eyelander that has hard metrics and primary 

visual endpoints. 

With a parent’s permission, data can be col-

lected from current Eyelander users to help 

inform the design of a randomized controlled 

trial, Dr. Waddington said.

Also, children at the WESC Foundation are 

playing the game, which will help researchers 

gather more data. 

More games similar to Eyelander will likely 

be developed in the future, Dr. Lee believes. ■

JONATHAN WADDINGTON, PHD

E: JWaddington@wescfoundation.ac.uk

Dr. Waddington is one of the developers of Eyelander. 

ANDREW G. LEE, MD

E: AGLee@houstonmethodist.org

Dr. Lee has no related disclosures.

prevents screening of only one gene. The dis-

ease has been linked to chromosome 4.

“However, screening recognition is not so 

easy,” said Dr. Newman, and she provided some 

unusual cases.

The first was that of an 8-year-old boy 

with slowly progressive visual loss bilater-

ally and optic atrophy who turned out to 

have LHON. 

A case of a 42-year-old man was incidentally 

found to have optic atrophy and 20/40 bilat-

eral vision; he was diagnosed with dominant 

optic atrophy.

A third case was that of a 16-year-old girl 

who had progressive loss of hearing from the 

age of 2 years who was incidentally found to 

have optic atrophy with normal vision; she 

had Wolfram’s syndrome.

The last case was a 15-year-old boy from the 

UK with several weeks of vision loss bilater-

ally and optic atrophy that turned out to be 

biotinidase deficiency that was not screened 

for when he was a newborn.

T H E  S O L U T I O N :

S C R E E N I N G  R E C I P E S

“If LHON or another mitochondrial DNA dis-

ease is strongly suspected, clinicians can re-

quest the primary mutations with reflex to full 

mitochondrial DNA sequencing. For all other 

suspicions, clinicians can order other optic 

atrophy panels and/or metabolic screening,” 

she said and advised knowing what optic at-

rophy panels are available.

Regarding metabolic panels she advised cli-

nicians to know the newborn screening strate-

gies of their home countries and states as well 

as the birth place of the newborn.

Another important treatment strategy is 

partnering with a pediatric neurologist and 

geneticist. 

Finally, because mitochondrial dysfunction 

plays such a big role in some of these disease, 

Dr. Newman urged clinicians not to forget 

about other causes of optic atrophy even if 

they are convinced the disease is inherited. 

These other causes of optic atrophy also can 

arise from mitochondrial dysfunction, such 

as nutritional, metabolic, or toxic abnormali-

ties that could have triggered a disorder in 

patients with an underlying mutation. ■

ATROPHY
( Continued from page 42 )
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DO YOU HAVE a pediatric patient with 

myopia who is progressing rapidly? Low dose 

atropine may help slow progression. The lit-

erature is still small and developing, but Level 

I evidence suggests that  atropine may slow or 

stop myopic progression. Side effects and re-

bound can be minimized by 

using low doses, especially 

0.01%.

“Myopia is becoming an ep-

idemic as kids are becoming 

more and more nearsighted 

at a younger age than they 

used to,” said Stacy Pineles, 

MD, associate professor of ophthalmology at 

the Stein Eye Institute, David Geffen School of 

Medicine, University of California, Los Angeles.

“Not only does it mean more kids need glasses 

earlier in life, but myopia can lead to more se-

rious eye diseases, including glaucoma, cata-

racts, retinal detachment and myopic macu-

lopathy,” she added.

Dr. Pineles reviewed the latest 

data on the use of atropine to slow 

or stop progression of childhood 

myopia. She is the lead author of an 

AAO Ophthalmic Technology As-

sessment report published last year.

D I V I N G  D E E P E R

The OTA group found 98 citations 

in the literature, reviewed 23 ar-

ticles and included 18 articles in 

its assessment. Most of the studies 

conducted to date have been done 

in Asian populations, she noted, 

but trials conducted in the United 

States in other racial and ethnic 

populations show similar results.

Along with cataract, glaucoma, 

trachoma and onchocerciasis, myopia is one 

of five conditions identified as an immediate 

priority by the World Health Organization’s 

Global Initiative for the Elimination of Avoid-

able Blindness, she noted.

Myopia remains the most common med-

ical condition requiring treatment in devel-

oped countries. It affects about half the adult 

population of the United States and the pedi-

atric prevalence has jumped from 25% to 42% 

over the past 30 years. Myopic maculopathy is 

one of the top five causes of blindness in the 

United States, UK, Ireland and Israel.

Rates are even higher in Asia, Dr. Pineles 

said. The prevalence of myopia doubled in Sin-

gapore from 1987 to 1992 and again from 1992 

to 2009. Myopic maculopathy is the second 

most common cause of low vision in Beijing. 

The causes of pediatric myopia are still a 

mystery, she added. While genetic factors likely 

play a role, the transition from outdoor activity 

with visual focus at ever-changing distances 

to close vision activities such as reading and 

screen use seems to be an important contrib-

utor. And there is growing evidence that at-

ropine can slow progression once myopia is 

identified in certain cases.

Atropine is clearly more effective at control-

ling myopia in children compared to single 

vision lenses or placebo, Dr. Pineles noted, at 

least in the short term. The mech-

anism of action remains unclear.

Early studies suggested that at-

ropine has an effect on lens ac-

commodation. Later studies sug-

gested an effect via an undeter-

mined non-accommodative path-

way in the retina or sclera.

Newer theories suggest that pu-

pillary dilation may result in in-

creased ultraviolet A exposure, 

which may limit axial elongation. 

Another theory suggests that my-

opia may be associated with in-

creased chronic inflammation of 

the eye which could be down reg-

ulated by atropine.

Early clinical trials in of atro-

pine in children with myopia sug-

gested a dose-dependent response in myopia 

progression versus pupil size and accommo-

dations. Those early findings led to trials in 

Singapore, Taiwan, and other countries com-

paring different doses against single vision 

and progressive lenses. 

Most of the trials used atropine 1%, which 

produced significant side effects. Problems in-

cluded pupil dilation and blurred close vision. 

The most troubling adverse event was rebound 

myopia when treatment was halted. 

“There was a concerted effort to create stud-

ies that evaluated lower doses of atropine that 

might decrease the risk of side effects and de-

crease the rebound effect,” Dr. Pineles said. 

A 2012 trial of 400 children in Singapore, 

ATOM2, added atropine 0.5%. Poorer outcomes 

in placebo arms of earlier studies convinced 

researchers and review boards that continuing 

to include a placebo group would be unethi-

cal, so researchers added a 0.01% formulation 

to the trial design.

The results, published in 2016, were a sur-

prise, Dr. Pineles said.

Of the children in the 0.01% group, only 6% 

requested reading glasses compared to 70% in 

the 0.5% group and 61% in the 1% group. The 

very low dose group had the best balance of 

clinical efficacy with slightly more progression 

of myopia compared to the other arms but less 

rebound and an improved side effect profile. 

“The use of atropine to slow myopic pro-

gression in children is still experimental, Dr. 

Pineles said.

The level of evidence we have is decent, but 

may not be applicable to all racial and ethnic 

groups, she said.

“We just don’t have enough results so far to 

know,” Dr. Pineles added. “For now, I would 

keep it in mind for my patients who seem to be 

progressing rapidly enough that you are hav-

ing concerns about them reaching a level of 

myopia that might be considered dangerous. 

We may not have perfect evidence, but it is 

something you can discuss with the parent.” ■

take-home
 ◗ The causes of 

pediatric myopia 

are still a mystery. 

While genetic factors 

likely play a role, the 

transition from outdoor 

activity with visual 

focus at ever-changing 

distances to close 

vision activities seems 

to be contributor. 

And there is growing 

evidence that atropine 

can slow progression.

Low dose atropine may slow myopia 

progression in certain children
Level of evidence is decent, but may not be applicable to all racial, ethnic groups
By Fred Gebhart; Reviewed by Stacy Pineles, MD

Dr. Pineles

STACY PINELES, MD

P: 310/267-1007   

Dr. Pineles did not indicate any proprietary interest in the subject matter.
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MEASURING INTRAOCULAR pres-

sure in children is a challenge. So much of a 

challenge that many ophthalmologists do not 

bother in the absence of any signs or symp-

toms suggesting there may be a problem. A rel-

atively new method of assessing IOP, rebound 

tonometry, can ease the burden.

“What used to happen is that intraocular 

pressure was rarely checked in young children 

because it is such a difficult thing to do,” said 

Scott R. Lambert, MD, professor of ophthal-

mology and pediatrics at Stanford University 

School of Medicine. “When we absolutely had 

to check the intraocular pressure, in most cases 

we had to take them to the hospital 

and do it under general anesthesia. 

“With rebound tonometry, we 

now check IOP on virtually every 

child that comes in for an exam, 

even if they don’t have a known 

problems with intraocular pressure 

when they come in,” he said. “Mea-

suring IOP is such a simple thing 

to do with this technique.”

That was before pediatricians, 

ophthalmologists, anesthesiologists 

and the FDA recognized that re-

peated use of general anesthesia 

may affect the neurodevelopment of 

young children. And before Finnish 

medical device maker iCare devel-

oped the first rebound tonometer. 

Unlike Goldman applanation, Kowa, Tono-pen 

and non-contact air puff devices, rebound to-

nometry is noninvasive, nonthreatening, does 

not require topical or general anesthesia and 

can be used at any age.

“I had a patient come in recently with glau-

coma who was two weeks old and I could check 

the intraocular pressure in this child with re-

bound tonometry,” Dr. Lambert said. “It has 

really changed how we manage these children.”

T E C H N O L O G Y  A S S E S S M E N T

Dr. Lambert is the chairman of the Pediatric 

Ophthalmology Technology Assessment com-

mittee of the American Academy of Ophthal-

mology that evaluated rebound tonometry. The 

committee concluded that rebound tonometry 

is a useful screening tool. It is widely used by 

pediatric ophthalmologists in the U.S., he said, 

but not so widely by general ophthalmologists. 

“It is a very important part of the equip-

ment that you should have in your office,” 

he advised. “Rebound tonometry is a disrup-

tive technology for checking the intraocular 

pressure in children. It has tremendous pen-

etration in pediatric ophthalmology practices 

around the world.”

The handheld battery-powered device bounces 

a small, lightweight disposable probe off the 

cornea, measuring the deceleration and rebound 

time to calculate IOP. Models are available for 

clinical use, home use, and veteri-

nary use. The device was approved 

for human use by the FDA in 2007.

A technical review by NICE, the 

National Institute for Health and 

Clinical Excellence in the UK, found 

that iCare devices provided gener-

ally similar intraocular pressures  

compared to Goldman applanation 

measurements, although there was 

less agreement between the two 

methods at higher pressures. 

V A L U E  A S  S C R E E N I N G

I N S T R U M E N T

The AAO technology assessment 

group assessed the outcomes of 

four pediatric studies. The group 

found that rebound tonometry tended to mea-

sure 2–3 mm Hg higher than Goldman appla-

nation tonometry. Differences between the two 

techniques were greater at higher pressures. 

“Rebound tonometry is a great screening 

tool,” Dr. Lambert said. “If you get a high pres-

sure from rebound tonometry, you need to fol-

low up with some other test. But if the pres-

sure is normal, you can be pretty confident 

that the child’s IOP is okay and no other test-

ing is needed.

The group also noted that rebound tonom-

etry is better tolerated than applanation to-

nometry in young children.

Cost is also considerably lower for rebound 

tonometry. Each rebound tonometry measure-

ment costs a few dollars versus a few thou-

sand dollars for each an exam-under-general 

anesthesia. 

Ophthalmologists were reluctant to subject 

children to an exam-under-anesthesia unless 

an IOP reading was absolutely necessary even 

before the recognition that extended or repeated 

general anesthesia may affect the developing 

brain. Hospitalization was traumatizing to child 

and family as well as expensive. 

As a result, a small subset of children with 

known glaucoma or other IOP abnormality 

were subjected to general anesthesia 20 to 30 

times during childhood. And most children 

never had their IOP measured. 

It has long been recognized that many chil-

dren will develop glaucoma following cataract 

surgery, Dr. Lambert noted, but the pathogen-

esis of glaucoma in this population has been 

largely unknown because IOP was rarely mea-

sured after pediatric glaucoma surgery.

“In many cases, glaucoma following congen-

ital cataract surgery was reported to develop 

at older ages,” he explained, “but I think that 

was because they just didn’t have the ability 

to check IOP easily and regularly while they 

were young. Rebound tonometry is giving us 

more information about the natural history of 

glaucoma following pediatric cataract surgery 

because we can now check IOP throughout 

childhood. It is helping us to understand the 

disease better and to treat at the most appro-

priate time rather than after they have more 

advanced disease.” ■

take-home
 ◗ Rebound tonometry 

is a disruptive 

technology for checking 

IOP in children. It 

has tremendous 

penetration in pediatric 

ophthalmology 

practices around the 

world, notes Scott 

R. Lambert, MD. The 

device bounces a small, 

lightweight disposable 

probe off the cornea.

Rebound tonometry useful tool 

to measure IOP in children
Device is noninvasive, nonthreatening; does not require topical or general anesthesia 
By Fred Gebhart

SCOTT R. LAMBERT, MD

P: 650/725-5743

Dr. Lambert did not indicate any proprietary interest related to the

subject matter.
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Commercial cell therapy 

clinics yield little evidence

Research fi nds limited publications and dearth of information about side effects
By Michelle Dalton, ELS; Reviewed by Daniel Simhaee, MD, and Ajay E. Kuriyan, MD, MS

P
romising results from several clini-

cal trials have piqued interest in 

stem cell therapy. In a phase I/IIa 

multicenter trial for patients with 

geographic atrophy secondary to 

age-related macular degeneration, 

those who were given subretinal 

injections of human umbilical derived stem 

cells noted a “significant increase in vision 

and central macular thickness: 33 eyes were 

studied, and at 1 year 35% gained 10 letters or 

more, and  25% gained 15 letters or more (but 

had a high risk or retinal perforation/detach-

ment),” said Daniel Simhaee, MD, University 

of Rochester Medical Center.

However, there are no cell therapies approved 

by the FDA. That has not deterred some com-

mercial clinics from offering “cell therapy” 

treatments to patients directly. Ajay E. Kuri-

yan, MD, MS, University of Rochester Medical 

Center’s Flaum Eye Institute, treated patients 

who had undergone bilateral 

experimental cell injections at 

one of those clinics. Three pa-

tients developed severe bilat-

eral visual loss after they re-

ceived intravitreal injections 

of autologous adipose tissue–

derived “stem cells.”

In these three patients, the 

last documented visual acu-

ity on the Snellen eye chart in 

their better-seeing eye before 

the injection ranged from 20/30 

to 20/50. The patients’ severe 

visual loss after the injection 

was associated with ocular hypertension, hem-

orrhagic retinopathy, vitreous hemorrhage, com-

bined traction and rhegmatogenous retinal de-

tachment, or lens dislocation. After 1 year, the 

patients’ visual acuity in their better-seeing eye 

ranged from 20/200 to no light perception.1

“We thought that these were the only cases 

that existed, but after our publication,1 we 

found several other patients at different clin-

ics that also had similar poor outcomes,” Dr. 

Kuriyan said. 

That led to trying to determine “what the 

scope of these cell therapy clinics are and we 

were amazed to find out that there's about 40 

different cell therapy clinic sites just in the U.S. 

alone. And these sites are advertising to con-

sumers directly about their potential benefits 

and often times, we found on these websites, 

that there are vague claims about what they 

can offer and what they can do for different 

retinal diseases,” he said.

W H A T  T H E  E V I D E N C E  S A Y S

The group performed a comprehensive litera-

ture search to ascertain what Level of Evidence 

existed for treatments of retinal diseases at 

these “cell therapy” clinics and “we basically 

found a paucity of publications,” Dr. Simhaee 

said. “There were no publications that had Lev-

els 1 through 4 evidence based on the Oxford 

Centre Level of Evidence, and only one with 

Level 5. There was one case report of a pa-

tient who had serpiginous cho-

roidopathy, which was treated 

with bone marrow stem cells, 

and was reported to have some 

improvement in vision.” 

But there were multiple pub-

lications that disclosed severe 

visual complications (one Level 

4 Evidence, and two with Level 

5 Evidence). Beyond those re-

ported by Kuriyan et al.,1 Dr. 

Simhaee found others. Given 

the lack of published data, Dr. 

Simhaee evaluated the stem cell 

clinics’ websites to determine 

what risk/benefits the clinics are promoting. 

“We found a total of 23 clinics that pro-

vide stem cell therapy for retina conditions,” 

Dr. Simhaee said. “Nearly half claimed there 

would be clinically significant benefits, and 

only 10% explicitly stated those benefits are 

not guaranteed. That's really what made us 

concerned. This is the information patients 

are getting, and they're not really being ed-

ucated on the very real risks of these unap-

proved procedures.”

E D U C A T I N G  P A T I E N T S

A B O U T  R I S K S

Legitimate clinical trials are under way, Dr. 

Simhaee said. 

“Those studies are reported in reputable jour-

nals and have a fair amount of patients enrolled 

in the clinical trials with safety oversight. So, 

frankly, I was not surprised when we went to 

the commercial stem cell center websites and 

were unable to find hard data,” he said. 

“Cell therapy has a lot of promise for oph-

thalmology and these legitimate studies show 

the potential,” Dr. Kuriyan said. “We're very 

eager to see results in a larger number of pa-

tients and over a longer period of follow up, 

but we still have to wait to see them before 

we can make a full judgment.”

Studies alerting consumers to the potential 

for unregulated cell therapy and the potential 

for poor outcomes need to be communicated 

to the public, he added. 

Part of patient communication is that legiti-

mate studies are often sponsored by either gov-

ernment or companies, will not ask for payment 

out-of-pocket, and will likely not bilaterally 

inject before they can show good safety data.

“If the only service a place offers is cell ther-

apy treatments, that's also a red flag,” Dr. Kuri-

yan said. “Alerting patients that they should be 

asking about all treatment options, including 

observation. If a center does not offer anything 

beyond cell therapy injections, they may not 

be legitimate.” ■
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 ◗ Researchers 

are assessing 

the level of evidence 

for commercially 

available cell 

therapy treatments 

for retinal diseases

at cell therapy

clinics within the 

United States.
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Anti-VEGFs can 

improve DRSS

in majority 

of patients

Study results show ~ 60% improvement 

by ≥2 steps after intravitreal afl ibercept
By Michelle Dalton, ELS

USING A SPECIFIC anti-

vascular endothelial growth fac-

tor (VEGF) drug in patients with 

moderately severe to severe non-

proliferative diabetic retinopathy 

(NPDR) can result in a ≥2-step im-

provement in diabetic retinopathy 

severity scores (DRSS) in almost 

60% of those treated, according to 

results of the PANORAMA study pre-

sented during this 

year’s American So-

ciety of Retina Spe-

cialists meeting. 

These study re-

sults add to the 

e v e r - g r o w i n g 

body of evidence 

that suggest anti-

VEGF injections 

can lead to “ro-

bust” improve-

ments in DR, said 

Charles C. Wykoff, 

MD, PhD, Houston.

In fact, the 2018 PAT Survey 1 

found intravitreal anti-VEGF agents 

are the overwhelming first choice 

by retina specialists for treating 

diabetic eye diseases. 

In the early 1990s, the Early 

Treatment of Diabetic Retinopa-

thy Study standardized how to 

quantify and qualify NPDR and 

created a threshold for its treat-

ment, Dr. Wykoff said.

“That standardization allowed 

different researchers and clinicians 

to begin to speak the same lan-

guage about DR but maybe even 

more importantly, the designation 

of an eye within this quantitative 

scale has proven to be predictive 

of DR progression itself,” he said.

Greater DR scores confer a greater 

chance of converting to PDR, he 

added.

Higher scores are also associated 

with decreased vision-related qual-

ity of life measures, he said, making 

earlier intervention a key compo-

nent to consider in 

management. 

“Patients with 

center-involved 

d iabet ic macu-

lar edema (DME) 

with visual acuity 

loss warrant inter-

vention,” he said. 

“Those with high-

risk PDR warrant in-

tervention as well.”

But other scenar-

ios are not as clear-

cut such as patients 

with non-center involved DME and 

those with center-involved DME 

but without specific visual acu-

ity loss, according to Dr. Wykoff. 

“But what about nonproliferative 

disease?” he said. “There is little 

data available to guide discussion 

on when to treat these patients and 

how often.” 

To that end, Dr. Wykoff and col-

leagues wanted to evaluate “the 

efficacy and safety of intravitreal 

aflibercept injection for treatment of 

moderately severe to severe NPDR 

in eyes that had not yet developed 

DME.”

 ◗ Results from the 

PANORAMA study 

add to the increasing 

body of evidence 

suggesting anti-

VEGF injections can 

translate to "robust" 

improvements in 

diabetic retinopathy, 

one expert notes.
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S T U D Y  D E T A I L S

The PANORAMA trial2 is a phase III, double-

masked, randomized study with a primary out-

come at week 24 of the proportion of patients 

who improved by at least 2 steps on the DRSS 

(ClinicalTrials.gov Identifier: NCT02718326).

The study enrolled 402 patients with NPDR 

without DME and a DRSS score of 47 or 53. Pa-

tients were randomized to two dosing sched-

ules of intravitreal aflibercept (2 mg every 8 

weeks or every 16 weeks) or to sham injection.

The primary endpoint was the proportion of 

patients with a ≥2-step improvement in DRSS 

score from baseline to 24 weeks. The two afliber-

cept groups were combined for the primary out-

come analysis. 

Baseline demographics were similar among 

the three groups, with a mean age of 56, mean 

A1c of 8.5%, and mean diabetes duration of 14 

years. Baseline vision averaged between 82 and 

83 letters, and the mean central retinal thick-

ness was 246-249 μm.

At week 24, 61.5% of those in the 8-week 

aflibercept group (83/135) and 55.2% in the 16-

week aflibercept group (74/134) had a ≥2-step 

improvement from baseline in DRSS, compared 

to 6% in the sham group (8/133).

Almost 10% of the aflibercept-treated eyes 

had a ≥3-step improvement in DRSS scores com-

pared to <1% of the sham group. Vision im-

proved slightly in the aflibercept groups, with 

each gaining 1.9 letters compared to the sham 

group, which gained 0.4 letters.

Central retinal thickness improvements also 

were statistically significant greater for afliber-

cept, with the pooled group improving by –19.4 

μm compared to the sham group, which in-

creased in thickness by 4.7 μm.

About 25% of the sham group developed vi-

sion-threatening complications, including PDR/

anterior segment neovascularization (13.5%) or 

center-involving DME (14.4%).

The pooled aflibercept groups had a cumu-

lative rate of vision-threatening complications 

of 4.5%.

Otherwise, there were no new safety signals, 

Dr. Wykoff said. 

O T H E R  S T U D I E S

Other anti-VEGFs have also demonstrated effi-

cacy toward DR severity improvement. A post 

hoc analysis of the RIDE and RISE studies (n = 

468) found “further support that improvement 

in DRSS is a clinically important outcome that 

should be evaluated as a measure of treatment 

effectiveness in future 

studies of diabetic eye 

disease.”3 

Similarly, treatment 

with intravitreal ranibi-

zumab can improve 

DRSS by 2 steps at 

year 2 in 37% of pa-

tients treated and in 

up to 39% of patients 

treated in year 3. 4, 5

Treatment w it h 

aflibercept has shown 

a ≥2-step or more improvement in DRSS (29.3%-

37.1%) in patients with confirmed DME at 100 

weeks in another study.6

While the decision to treat these patients should 

remain individualized, “the PANORAMA study 

has provided excellent data to guide the discus-

sion,” Dr. Wykoff said. ■
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New horizons in pharmaceuticals

Therapies are targeting the trabecular meshwork, Schlemm’s canal for treatments
By Fred Gebhart

FROM RECENT FDA drug approvals in 

glaucoma to the newest research, conventional 

drainage outlets are back in vogue. The tra-

becular meshwork and Schlemm’s canal have 

gone from familiar anatomical features to the 

most popular druggable targets researchers 

and industry have seen in years.

A E R I E  P H A R M A C E U T I C A L S

Aerie is enlarging its footprint in ophthalmol-

ogy and is doing it in glaucoma. The FDA ap-

proved Rhopressa, the company’s first in class 

rho kinase inhibitor, in late 2018. With an ini-

tial indication in hand, Aerie is looking to take 

the agent even farther.

“About 60% of U.S. glaucoma patients are 

diagnosed at an IOP below 21 mm Hg,” said 

President and Chief Executive 

Officer Tom Mitro. “That is a 

major unmet need in glaucoma 

today. We know that Rhopressa 

is as effective at lower pressures 

as at higher pressures and lowers 

IOP equally well daytime and 

nighttime. Both are major im-

provements over existing medi-

cations and we should be pur-

suing those areas in the future.

Continuing research also 

shows that Rhopressa has an-

tifibrotic activity in the trabecu-

lar meshwork, Mitro continued. 

Fibrosis in the  trabecular meshwork leads 

to stiffness, increased resistance to flow and 

higher IOP. 

A L L Y S T A  P H A R M A C E U T I C A L S

Rho is not the only kinase that plays a role in 

trabecular meshwork outflow and regulating 

IOP. Multiple kinases are involved. Which is 

why Allysta and Japanese research partner D 

Western Therapeutics Institute are testing a 

multi-kinas inhibitor dubbed H1337.

“In addition to rho kinase, H1337 hits novel 

targets, including leucine-rich repeat kinase 

(LRRK), myosin light chain kinase, PTK1 and 

PKA,” said Allysta Founder and Chief Execu-

tive Officer Henry Hsu, MD. 

LRRK is a novel target in glaucoma but is 

well-described in Parkinson’s, where overexpres-

sion disrupts cellular structure to an inherited 

form of the disease. In the eye, LRRK disrupts 

the cytoskeleton in the trabecular meshwork, 

inhibiting outflow. In animal models, H1337 

is significantly more effective than latanoprost 

in reducing IOP. 

Allysta launched phase II trials of H1337 

earlier this year in POAG. Dr. Hsu said early 

human data should be available sometime in 

December. 

B A U S C H  +  L O M B

Bausch + Lomb is also targeting the trabecular 

meshwork with its recently approved glaucoma 

drug, Vyzulta, the first nitric oxide donating 

prostaglandin. The active ingredient, latano-

prostene bunod, hydrolyzes into latanoprost 

acid and nitric oxide.

“Just like vascular endothe-

lia cells, trabecular meshwork 

cells undergo skeletal changes 

in response to nitric oxide,” said 

Robert Kissling, vice president 

of medical affairs. “The trabecu-

lar meshwork cells relax, allow 

increased spacing between the 

cells, increasing outflow and 

decreasing pressure.”

Latanoprost acid acts on the 

uveoscleral pathway.

The dual mechanism of ac-

tion gives Vyzulta greater IOP 

reductions than timolol. Pooled 

data from the two U.S. pivotal trials showed a 

32% mean reduction in diurnal IOP. Fewer than 

one percent of trial participants discontinued 

therapy due to ocular events, primarily ocular 

hyperemia, conjunctival irritation and other 

side effects commonly seen in prostaglandins.

G L A U K O N I X  B I O S C I E N C E S

Glaukonix is about technology, not product. 

The company grew out of the recognition that 

glaucoma researchers see a 90% failure rate 

in clinical trials compared with 50% in car-

diovascular disease. 

“Areas like cardiovascular disease and on-

cology are dealing with breakthroughs in bio-

logics, novel immune therapies and delivery 

systems while glaucoma moves at a more in-

cremental pace,” said Karen Torrejon, PhD, 

founder and chief science officer. “These other 

areas have embraced novel biotechnologies that 

are allowing them to explore novel therapies 

much faster than in glaucoma and with much 

lower risk.”

Glaukonix provides a novel three-dimensional 

human tissue model that allows researchers to 

mimic the trabecular meshwork, Schlemm’s 

canal, and other ocular structures. The model 

can compare healthy tissue to glaucomatous 

tissue to model the effects of changing IOP, 

gene expression, protein markers and other 

elements.  

Glaucoma is the first target disease, Dr. Tor-

rejon noted, the trabecular meshwork and Sch-

lemm’s canal the first model human tissues. But 

the technology is tissue agnostic, Dr. Torrejon 

noted, and can model the anterior chamber, 

posterior chamber and any ocular structure to 

test potential drugs, biologics, gene therapy, 

devices or combination products.

L Y M P H A T I C  T H E R A P E U T I C S

Aqueous humor is not a unique fluid. It bears 

many similarities to lymphatic fluid. Both flu-

ids originate in the circulation, neither contains 

red blood cells, and both return to circulation 

through the venous system. 

“Many diseases inside and outside the eye 

are associated with lymphatic disorders, from 

inflammation and infection to dry eye and 

graft rejection,” said Chief Scientific Officer Lu 

Chen, MD, PhD. “After 15 years of ophthalmic 

lymphatic research, we have developed highly 

useful models of Schlemm’s canal and a major 

focus on pharmaceutical research.”

Making the connection between the lym-

phatic and ocular systems was a fortuitous 

accident,” Dr. Chen said.

While trying to visualize lymphatic vessels, 

researchers noticed another large structure ex-

hibiting the same markers. It turned out to be 

Schlemm’s canal. 

Working in mouse models, her lab developed 

technologies to not only visualize Schlemm’s 

canal, but modulate IOP and other factors and 

visualize resulting changes at the cellular and 

protein expression level.

A novel molecule allows manipulation of cell 

proliferation, adhesion, formation and other 

functions that can be adjusted to open up space 

in Schlemm’s canal and increase outflow. ■

 ◗ Due to recent 

FDA approvals, 

pharmaceutical 

companies 

are targeting 

conventional drainage 

outlets such as the 

trabecular meshwork 

and Schlemm's canal 

for glaucoma therapy.

TAKE-HOME 

OCTOBER 1, 2018 :: Ophthalmology Times54

drug therapy



Drug delivery removes adherence 

from equation, but raises new issues

Concerns exist over how reliable is duration of action; when to renew therapy
By Fred Gebhart

GLAUCOMA TREATMENT is 

a paradox: Clinicians have highly ef-

fective treatments, but patients do not 

take their medications appropriately. 

Sustained-release drug delivery takes 

the patient out of the adherence equa-

tion, but raises new issues, noted James 

D. Brandt, MD, professor and director, 

Glaucoma Service, at the Tschanen 

Eye Institute, University of Califor-

nia, Davis. Dr. Brandt co-moderated 

the New Horizons session on drug 

delivery earlier this year at the Glau-

coma 360 meeting.

How reliable is the duration of ac-

tion? Is it precisely six months? How 

will clinicians and patients know when 

to renew long acting 

therapy? Will home 

tonometry monitor-

ing help?

Will the device or 

platform deliver mul-

tidrug therapy? And 

because glaucoma is 

usually bilateral, how 

will the need for bilat-

eral injections or de-

vice implantation af-

fect clinicians’ office 

workflow? How many 

injections or implan-

tations can the cornea take without 

exhibiting changes in endothelial cell 

counts and other deleterious effects?

Most devices and platforms can an-

swer at least one of these questions. 

A growing number can address mul-

tiple potential problems.

“The demise of eye drop therapy 

is exaggerated,” Dr. Brandt said, “but 

the pace of innovation suggests that 

drops are not going to be the primary 

way of treating glaucoma a decade 

from now.”

E Y E N O V I A

Eye drops are far from ideal, but the 

ocular surface remains an alluring tar-

get. Eyenovia aims to avoid the pitfalls 

of eye drop administration. 

“One of the solutions is Eyenovia, a 

micro-dosing device based on piezo-

electric technology, a very fine appli-

cation of spray, very localized,” said 

company consultant Shan Lin , MD, 

Professor of Clinical Ophthalmology 

at the University of California, San 

Francisco. “The device can reduce 

the dose from the 40 to 50 mL we 

typically see in an eye drop to about 

seven milliliters, close to the lowest 

effective dose and reducing overex-

posure to drug three- to seven-fold.”

The device delivers a very fine, 

highly focused spray so quickly that 

the entire dose is deliv-

ered faster than the pa-

tient can blink. Based 

on mydriasis studies 

using phenylephrine, 

Eyenovia spray is as 

effective as 10 percent 

eye drops with fewer 

adverse effects. 

Trials in primary 

angle closure glaucoma 

are slated to begin later 

this year,” Dr. Lin said, 

followed by trials in 

open angle glaucoma. 

Other targets include mydriasis, dry 

eye and myopia. The device incudes 

technology to monitor administration 

and remind the patient if a dose is 

missed.

G L A U K O S

Best known for MIGS devices, Glaukos 

is using its stent expertise to create 

iDose sustained release drug delivery 

device. A reservoir contains highly con-

centrated drug which is released at a 

steady rate into the anterior chamber. 

The initial iDose delivers travoprost 

using a 1.8 x 0.5 mm device inserted 

through a small corneal incision and 

 ◗ The demise of 

eye drop therapy is 

exaggerated, said 

James D. Brandt, 

MD, but the pace of 

innovation suggests 

that drops are not 

going to be the 

primary way of 

treating glaucoma.

TAKE-HOME 
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anchored through the trabecular meshwork 

into the sclera. Once the initial drug payload 

is released, the surgeon removes the empty 

device and inserts a replacement.

“Our US phase 2 trial using travoprost showed 

an average IOP reduction of about 8 mmHg, 

over 30 percent from baseline,” said Jeff Wells, 

PharmD, MBA, Senior Vice President of Clini-

cal, Regulatory, and Quality Affairs.  “All of our 

patients have completed six months of treat-

ment, three-quarters are through nine months 

and about half have gone 12 months. We see 

a very favorable safety profile with no hyper-

emia adverse events reported.”

Glaukos is finalizing protocols for phase 

three trials in the US, Europe and Japan. The 

primary goal is an IOP reduction similar to tra-

voprost drops delivered under ideal conditions. 

The company is also looking for additional 

small molecules to expand the iDose platform.

G R A Y B U G  V I S I O N

Graybug is developing an injectable intracam-

eral drug depot that can deliver at least four 

months of sustained IOP reduction at 30 per-

cent or more using a 30 gauge needle. Drug 

particles are suspended in a polymer and in-

jected into the eye. Once injected, the polymer 

forms a roughly spherical depot five millime-

ters in diameter that releases drug at a steady 

rate as it absorbed. The company has com-

pleted successful clinical trials in wet AMD 

using sunitinib. 

“We have a library of more than 200 novel 

compounds,” said Jeffrey L. Cleland, PhD, Presi-

dent and Chief Executive Officer. “We are start-

ing with single drugs and single mechanisms 

of action. The next step is dual agent drugs, 

fixed inflow plus outflow combinations. We 

have also developed a neuroprotective agent 

we are evaluating in combination with differ-

ent IOP lowering drugs.”

In animal models, single drug-single MOA 

depots deliver 40 percent IOP lowering.  Dual 

IOP lowering agent depots offer 50 to 60 per-

cent IOP lowering. Depots remain outside the 

visual axis and are invisible to the patient.

Single drug, single MOA injections in glau-

coma have shown concept works. Graybug ex-

pects to begin two large, randomized controlled 

trials in glaucoma in early 2019.

M A T I  T H E R A P E U T I C S

Punctal plugs are an appealing and noninva-

sive sustained delivery system, but have not 

worked well. Until now. Mati Therapeutics has 

worked through more than 70 iterations to cre-

ate Evolute, a straight L-shaped device that 

is invisible unless the eyelid is pulled down, 

highly tolerable, and shows up to 96 percent 

retention in 90-day therapy. 

“When we finished phase II trials, patients 

didn’t want to go back on drops, reported Chris-

topher Muller, MBA, Chief Commercial Officer. 

We can delivery hydrophobic or hydrophilic 

agents using a matrix that is specific to each 

drug. That lets us program an initial burst of 

drug, steady state release, periodic bursts or 

combination release, depending on the drug. 

That gives you more applications and more 

therapeutics available to you.”

In glaucoma, Evolute has tested prostaglan-

dins, beta blockers, alpha agonists, rho kinase 

inhibitors and adenosine agonists over the de-

sired therapeutic delivery period. Several agents 

are currently in clinical trials.

Mati is also expanding to allergy with an-

tihistamines and mast cell stabilizers, anti-

inflammatories with steroids and dexametha-

sone, and dry eye with immunonsuppressants, 

an integrin antagonist and a variety of OTC 

demulcents, oils and emulsions.

O C U L A R  T H E R A P E U T I X

Hydrogel platforms have already been approved 

for use in the brain, spine and eye. Ocular 

Therapeutix is using a proprietary hydrogel 

platform to deliver drugs via intracanalicu-

lar inserts, intracameral injections and intra-

vitreal injections. An ocular sealant, ReSure, 

is commercially available. Dextenza, a dexa-

methasone punctual insert, is about to be re-

submitted to the FDA.

In glaucoma, a three-month travoprost punc-

tal insert is in phase 3 trials and a six-month 

intracameral travoprost implant is in phase 1. 

Non-US trials of the intracameral implant are 

already under way.

“In beagles, we see a 40 percent IOP reduc-

tion out to 120 days,” said Michael Goldstein, 

MD, MBA, Chief Medical Officer. “The technol-

ogy is very programmable and we can marry 

the delivery to the indication and deliver drug 

over days, weeks or months. The depot is bio-

resorbable and goes away about the same time 

drug stops eluting.”

Other programs include an intravitreal ty-

rosine kinase inhibitor implant and an anti-

VEGF antibody implant for wet AMD, diabetic 

macular edema and retinal vein occlusion.

O T E R O  T H E R A P E U T I C S

Most sustained release companies assume that 

eye drops are a poor drug delivery technology 

in glaucoma. Otero, an spinoff from research 

at the University of Pittsburgh, takes a more 

nuanced view.

“Don’t throw the baby out with the bathwa-

ter,” advised Morgan Fedorchak, PhD, President 

and Chief Technology Officer and Assistant 

Professor of Ophthalmology at the University 

of Pittsburgh. “We want to get rid of the prob-

lems with eye drops, low bioavailability, low 

adherence, side effects. And we want to keep 

what is of value, comfort, portability and fa-

miliarity. That’s SoliDrop, a monthly eye drop. 

It is administered as a fluid and transitions 

into a stable, solid gel depot in the fornix. You 

get controlled drug release for up to a month.”

SoliDrop combines a temperature respon-

sive gel and active drug encapsulated in micro-

spheres. Preclinical studies with brimonidine 

show comparable IOP reduction to twice-daily 

eye drops. It is relatively easy to create micro-

spheres with drug-specific release character-

istics to create unique multi-drug therapies 

using off the shelf agents. 

The development pipeline includes glaucoma 

monotherapy and combination therapy as well 

as in vivo studies with biologics and antiinfec-

tives plus in vitro work on anti-inflammatories.

R E T R O J E C T

Topical ocular treatment wastes drug. Ten per-

cent or less of the therapeutic dose actually 

reaches anterior segment tissues. Researchers 

at the Duke Eye Center devised a technique to 

access those same tissues via Schlemm’s canal 

and the trabecular meshwork. 

“We place a ring round the eye and apply 

gentle compression of the venous outflow, tran-

siently causing retrograde blood flow from the 

episcleral veins,” explained Molly Walsh, MD, 

MPH, Co-founder and Chief Executive Offi-

cer.  “Any drug we then inject into the superfi-

cial episcleral veins will move into Schlemm’s 

canal, the trabecular meshwork and the ante-

rior chamber. We can access these episcleral 

veins using a tiny 30 to 32 gauge needle. Pa-

tients don’t feel it at all.”

Injections of liposomes loaded with latano-

prost  plus nitric oxide in a mouse model showed 

clinically significant IOP reduction for about 

nine weeks. The liposomes can be altered to 

extend clinical activity longer still.

A pilot study in eight patients showed the 

system works in humans and is well-tolerated, 

Dr. Walsh reported. The company is  continu-

ing work in glaucoma and is expanding to other 

anterior segment therapies and is in search of 

nondilutive funding to move into clinical trials.

Z O R D E R A

A familiar axiom in drug development is to 

begin with the end in mind. That led University 

DRUGS
( Continued from page 55 )

OCTOBER 1, 2018 :: Ophthalmology Times56

drug therapy



of California, San Francisco research-

ers to explore the potential of thin film 

polymers for extended drug delivery.

“The physiology of the eye is a major 

barrier to successful glaucoma treat-

ment,” said Tejal Desai, PhD, Profes-

sor and Chair of Bioengineering and 

Therapeutic Sciences, University of 

California, San Francisco Schools of 

Medicine and Pharmacy. “Getting drug 

across the cornea is nontrivial. 

“We wanted to dial in exactly the 

amount of drug per day over an ex-

tended period of time. That would not 

only achieve compliance, but enhance 

efficacy, lower side effects, potentially 

reduce costs and make a compelling 

value proposition.”

The result was an engineered poly-

mer thin film that is amenable to small 

molecules, antibodies and peptides and 

led to the founding of Zordera.

The first potential product is an in-

tracameral film that exhibits zero order 

delivery up to six to 12 months, even 

longer with small molecules. The film 

can deliver monotherapy or combina-

tion therapy such as timolol plus bri-

monidine as well as biologics.

Dr. Desai said the company is look-

ing for partners and additional funding 

to move toward commercialization. 

B I O E L E C T R O N I C  P U M P

Sustained delivery is already a reality 

in diabetes and other diseases. But not 

yet in ocular disease. Existing pumps 

are too large. Mark Humayun, MD, 

PhD, Cornelius J. Pings Chair in Bio-

medical Sciences and Professor of Oph-

thalmology, Biomedical Engineering 

and Integrative Anatomical Biomedi-

cal Sciences, Keck School of Medicine 

at University of Southern California 

set out to create an implantable pump 

system for ocular use.

His device uses electrolysis to gen-

erate bubbles that move a diaphragm 

to push drug into the eye. The reser-

voir sits beneath the conjunctiva and 

can be refilled in the clinic. The can-

nula can go into whatever portion of 

the eye is most appropriate.

“The reservoir is easily refillable 

across the conjunctiva with a 30-gauge 

needle. The pump is programmable 

wirelessly, you can download data in 

the clinic and it employs surgical tech-

niques we are all used to,” Dr. 

Humayun explained.

He has coupled the pump 

with an IOP monitoring sys-

tem that checks pressure every 

five seconds.

As long as IOP is above the 

desired threshold, the pump 

continues to delivery drug at 

the programmed rate and dose.

Once the target IOP is 

reached, the pump shuts down 

until and unless IOP rises above 

target. ■

Aldeyra announces positive results 
from phase IIb dry eye clinical trial

ALDEYRA Therapeutics announced 

positive results from its phase IIb clini-

cal trial of topical ocular reproxalap in 

patients with dry eye disease.

The randomized, vehicle-controlled, 

parallel-group, multicenter, double-

masked phase IIb clinical trial investi-

gated 0.1% and 0.25% concentrations 

of reproxalap topical ophthalmic so-

lution versus vehicle.

Relative to patients treated with ve-

hicle, patients treated with the 0.25% 

concentration of reproxalap had sta-

tistically significant and clinically rel-

evant reductions in the Four-Symptom 

Ocular Dryness Score (p<0.05) and 

the Overall Ocular Discomfort Symp-

tom Score (p<0.05). 

Symptom improvement greater than 

that of vehicle was consistently ob-

served across all measures, and activ-

ity versus vehicle was demonstrated as 

early as two weeks (the first assess-

ment following initiation of therapy).

The early onset of symptomatic im-

provement is consistent with the phase 

IIa clinical trial of topical ocular re-

proxalap in dry eye disease, and is 

supportive of a differentiated prod-

uct profile relative to current stan-

dard of care.

Patients treated with the 0.25% con-

centration of reproxalap also demon-

strated reductions in ocular fluorescein 

staining score that were statistically 

superior to those of patients treated 

with vehicle (p<0.05).

"Based on the successful phase IIb 

results, we look forward to initiating a 

phase III program in dry eye disease 

in 2019 following our discussion with 

regulatory authorities," said Todd C. 

Brady, MD, PhD, chief executive of-

ficer of Aldeyra. ■
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N
o ophthalmologist can escape 

the impact of dramatic changes 

unfolding in healthcare, accord-

ing to Ruth Williams, MD.

“It’s really like the industrial 

revolution where the changes 

affected everything about how 

people lived,” said Dr. Williams, CEO of Whea-

ton Eye Clinic. “The revolution in healthcare is 

creating chaos and affecting everything we do.”

She cited consolidation, risk sharing, private 

equity and artificial intelligence among the 

megatrends sweeping the profession.

C O N S O L I D A T I O N

“We have multiple insurance systems, multiple 

health systems, multiple different pharmacies, 

and all that is starting to change a little bit,” 

said Dr. Williams.  In comparison to the big 

companies that sell most of the 

health insurance and pharma-

ceuticals, most ophthalmology 

practices, even large ones, are 

“tiny chihuahuas in the world 

of big dogs,” she said. “In some 

ways that’s been an advantage. 

It’s allowed us to kind of fly 

under the radar screen. But I 

do think those days are ending 

or at least narrowing.”

Hospitals, insurers, pharma-

cies, drug companies and phy-

sicians practices are all com-

bining into larger and larger 

organizations, she said. Already some insur-

ers are dominating local markets. Recently 

Alcon combined with Novartis, and Allergan 

with Actavis.

The mergers have faced some opposition. 

Dr. Williams pointed out that the U.S. Depart-

ment of Justice blocked the merger of Anthem 

and Cigna and of Aetna and Humana, and that 

Walgreens had backed off a bid to acquire Rite 

Aid that was being scrutinized by the U.S. Fed-

eral Trade Commission.

But she added that CVS is attempting to 

acquire Aetna. “If that goes through, it will 

be an innovation and disruption of the mar-

ket,” she said. CVS already operates pharma-

cies and walk-in clinics “so CVS will now be 

the insurance company, the provider, and the 

pharmacy all in one company.”

The merger of healthcare systems is affect-

ing ophthalmologists, partly through Medicare 

Advantage, which is growing rapidly, Dr. Wil-

liams said. Hospitals are pitch-

ing visitors on their Medicare 

Advantage programs. “They sign 

up in the lobby of the hospital 

and they become patients of 

the health system. Then they 

can only go to the doctors who 

are contracted with that health 

system. So if you’re in, great, if 

you’re out, you’ve just lost ac-

cess to one of your long-term 

patients.” 

Health systems have an ad-

vantage in starting these insur-

ance products because they can 

often enroll thousands of their own employees, 

Dr. Williams said. The number of ophthalmol-

ogists in solo practice has declined over the 

past 2 years, she added, reaching about 26% 

in the most recent survey.

R I S K  S H A R I N G

Ophthalmologists who still run their own busi-

nesses are having to take on more risk, Dr. 

Williams said. The practice is responsible for 

collecting deductibles and copayments. These 

are rising, reaching thousands of dollars in 

some cases. 

Post-payment audits also shift risk to physi-

cians, she said. “You can do the whole proce-

dure and after the fact, the insurance company 

can come back and say, ‘Oh, no, no, no. That 

wasn’t appropriate.’ And you have to pay them 

back after you’ve done everything.”

Risk sharing also takes the form of buy-and-

bill, where physicians purchase and admin-

ister drugs, then collect payments afterward. 

‘It’s really like the industrial revolution where the changes affected 
everything about how people lived. The revolution in healthcare is 
creating chaos and affecting everything we do.’  — Ruth Williams, MD

Four megatrends portend 

ophthalmology ‘revolution’ 

Consolidation, private equity, risk sharing, AI sweeping the profession right now
By Laird Harrison; Reviewed by Ruth Williams, MD

VIDEO Dr. Williams provides a recap of 

her presentation at https://bit.ly/2pLcqio
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“Our core values always mat-

ter,” said Dr. Williams. “In this 

time of chaos and revolution 

we’re always about the same 

things, and that is providing 

high quality superb care with 

compassion in an ethical man-

ner.” ■

“Those of you have aflibercept [Eylea] 

in your practices have experience with 

it,” said Dr. Williams. “But buy-and-

bill is coming to all of us. Talk to your 

retina specialists and find out how 

they do things.”

But risk sharing isn’t all bad, Dr. 

Williams said. Risk-based contracting  

offers some upside potential for prac-

tices “if you know what you’re doing.”

These contracts can range all the 

way from capitation, in which pro-

viders are paid a flat rate to care for 

a population, to bundled payments 

where they are paid by an “episode 

of care,” or contracts that simply offer 

bonuses and penalties based on out-

comes and patient satisfaction. 

P R I V A T E  E Q U I T Y

While it doesn’t have the potential to 

transform practices in the same way 

as consolidation, private equity firms’ 

interest in medical practices remains 

a hot topic, said Dr. Williams. “I think 

we’re all excited about it, and inter-

ested, and curious.”

Some of these firms are looking for 

robust ophthalmology practices they 

can buy. While they may take differ-

ent approaches, many will try to grow 

the practices, then sell them in 3 to 5 

years, said Dr. Williams. Seeking in-

vestors can be important to practices 

when they have succession issues or 

need capital, she said.

She cited the example of DuPage 

Medical Group, a larger physician-

owned practice in Illinois that has 

grown rapidly in recent years. It re-

cently received a $1.45 billion invest-

ment from Ares Management.

“They have a lot of leverage,” said 

Dr. Williams. “They can move around 

which hospital they send their pa-

tients to. So they really do put a little 

pressure on the big hospitals.”

Armed with this cash, some large 

practices are shopping for smaller 

practices to continue their expan-

sion, said Dr. Williams.

“It may be a bigger fish that pri-

vate equity has infused cash in that 

might be wanting to buy you.”

A R T I F I C I A L 

I N T E L L I G E N C E

Many advocates of artificial intelli-

gence (AI) believe it will transform 

healthcare, and the American Acad-

emy of Ophthalmology has taken an 

interest in the topic, said Dr. Williams.

As an example of the potential, she 

pointed out that currently it is dif-

ficult to measure the progression of 

glaucoma in 1 or 2 visual field tests.

“None of us are mean enough to 

bring our patients in every month 

for 5 visual fields,” she said.

But Filipe Madeiros, MD, PhD, 

of Duke University is developing a 

method by which virtual reality gog-

gles could allow patients to do the 

visual field tests at home. “AI would 

help us figure out who the fast pro-

gressors are.

She also cited the work of Joshua 

Stein, MD, MS, at the University of 

Michigan, who has helped developed 

statistical models to project glaucoma 

projection.

“He’s bringing data together from 

multiple different places, and we can 

figure out which patients need a field 

every 4 years and which one needs 3 

in a row in the next month,” Dr. Wil-

liams said.

How can ophthalmologists navi-

gate through this shifting landscape?

RUTH WILLIAMS, MD

E: ruthwilliams@wheatoneye.com

This article was adapted from Dr. Williams’ presentation 

at the 2018 Glaucoma 360 meeting. She did not 

indicate any proprietary interest in the subject matter.

‘Our core values 
always matter. 
In this time 
of chaos and 
revolution we’re 
always about 
the same things, 
and that is 
providing high 
quality superb 
care with 
compassion 
in an ethical 
manner.’  
— Ruth Williams, MD
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Th ree time management skills 

to achieve fi nancial success

Rework old communication habits by taking a leap of faith out of your comfort zone
By Donna Suter

CONFESSION NUMBER ONE: I 

am the queen of making promises. 

“I’ll never do that again!” 

“I’ll never say that again…” 

“I am going to change beginning right 

now.” 

Many such promises are forgotten within 

hours. At the heart of most of us is the de-

sire of change.

Confession number two: Sometimes, I feel 

like a loser. 

However, once I mentally review the facts 

and hang out with people who value my 

worth, I’m able to snap back. I need to re-

mind myself that there is a bigger picture, 

and discouragement is only a temporary 

setback. 

Often, false promises and self-doubt can 

rear their ugly heads when it comes to prac-

tice management. 

Being successful as a small business 

owner in today’s healthcare climate takes 

hard work. The small things that hinder our 

progress add up, yet we tend to ignore these 

things: personal use of time, personnel, and 

money management. These three things will 

make or break most practices.

P E R S O N A L  T I M E

M A N A G E M E N T 

Let’s begin with personal time management. 

When I was getting my master’s, a professor 

began the course by making us track, then 

graph, the use of our hours for five days. 

Can you imagine what a PITA it was to 

set a stop watch and record what I’d done 

for the last hour, for every waking hour, 

from Monday through Friday? The professor 

ensured compliance by tying a full 1/3 of 

our grade to this assignment. 

Taking the raw data and charting it re-

vealed that, while I couldn’t fabricate more 

hours in a day, I could eliminate or reduce 

certain activities and make 

time to study and make an A 

in my classes. (Why I needed 

to end up with a 3.96 GPA in 

my master’s studies, I still 

don’t know.)

You invested much more 

time and money into opening 

up your practice than I did 

getting a master’s. Doesn’t 

the dream of being self-em-

ployed deserve your best? 

Given your intellect and his-

tory of determination, you 

can be successful. Your 

best ideas can move from soon-forgotten to 

agents of change with enough time.

So, what’s holding you back? Do you have 

a list of things you want to change? Do you 

think about the concrete steps needed to 

achieve the desired change?

P E R S O N N E L

Don’t blame practice management frustra-

tions on the work ethic of differing genera-

tions. Just like rock and roll didn’t destroy 

my moral fiber, hiring millennials to work 

in your office won’t cause your practice to 

go bankrupt.

In an ideal world we would all under-

stand each other and accept everyone’s 

unique approach to life—recognizing the 

positive intent behind behaviors. But let’s 

face it, when it comes to communication we 

all get triggered by something.

Books are written on how communica-

tion blunders cost businesses. By failing to 

recognize and adjust commu-

nication habits that are not 

serving you well, you may 

be jeopardizing the tenure of 

your peak performers and en-

abling your less-than-loved 

employees to continue down 

a path of disrespect. Unfortu-

nately, this path often leads 

to embezzlement of practice 

time, resources and eventu-

ally money.

Communication habits 

causing you the most prob-

lems now are the very ones 

that led to your greatest successes in the 

past. The trouble comes when these are the 

only communication habits that you use. 

Pay attention to how your communication 

patterns impact your employees.

If you are wondering why your coach-

ing sessions aren’t motivating employees to 

change, it may be how you are packaging 

the message—meaning, word patterns and 

body language.

What might motive you to change how 

you speak to others? Carefully consider the 

consequences of not changing—refusing to 

evolve and grow, staying stuck in the loop 

created by today’s healthcare delivery sys-

tem and your own sense of a “right” and 

“wrong” way of doing things.

Take time to weigh the benefits of choos-

ing to access a greater range of more re-

sourceful, productive behaviors that affords 

you a higher quality communication and 

generate a positive response from others. 

Read books about communication styles; 

practice your emerging skills on family 

members and strangers; hire a communica-

tion coach. 

Be patient. You started talking around 

‘Communication habits causing you the 
most problems now are the very ones that 
led to your greatest successes in the past.’  
— Donna Suter

Continues on page 62 : Financial balance

 ◗ Stop making mental 

promises your goals. 

Instead, focus on 

tangible time and 

money management 

skills to improve 

productivity, and 

practice these new 

habits with a trusted 

support system.

TAKE-HOME 
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the age of two and communicating before 

that. It takes time to develop new habits. 

(This is where that group of people I men-

tioned in paragraph two—those who value 

your worth—come into play. Share a change 

goal and give them permission to hold you 

accountable.)

M O N E Y  M A N A G E M E N T

Have you ever realized you’ve been com-

pletely unaware of something you should 

be thinking about? Money management and 

budgets based on projections are two of 

those fundamental assumptions of success-

ful practice management that a successful 

small business owner has to get her or his 

arms around. When you do, you begin to re-

alize that it affects your practice in so many 

ways.

Hacking your financial management sys-

tem and re-working it allows you to func-

tion at a higher profit level. Basic account-

ing has a tendency to focus on the what: 

what areas of the practice are spending the 

most money, what are fixed versus variable 

expenses, etc.

Until recently, healthcare has completely 

ignored consumer preference and a market-

ing budget was just as optional as money set 

aside to build teamwork among employees. 

Become a student of business manage-

ment. A little light reading will help you to 

identify your practice’s most important prob-

lems, add them to your change list, apply 

durable fixes, and enjoy the professional life 

you deserve. (I just quoted a tagline from 

the front of a book written by John B. Pinto.) 

I have no financial interest in his books 

and only a professional, colleague relation-

ship with Pinto. However, the reason I have 

never written a book about practice turn-

around is because every tactic I have used 

for 25 years is described in detail in this lit-

tle gem of a book. 

Are you thinking about the changing sea-

sons and changing? Perhaps picking back up 

that dearly held dream of running a success-

ful practice while maintaining life balance?

Your feelings motivate you more than 

facts. Just like you don’t tell someone with 

a bad health habit their lifestyle is going to 

kill them, challenge yourself to use truisms 

from practicing medicine to achieve profes-

sional success.

R E V I E W  T H E  F A C T S  A N D

D I S C O V E R  Y O U R  T R U T H

Acknowledge that if you loved and admired 

yourself as much as your core group of fam-

ily and friends do, you’d never keep those 

habits that are not working to build the 

practice of your dreams. The truth is that 

your perception of yourself and your abil-

ity to change may be limited by your fear of 

failure.

Truthfully, my mental promises are not 

my goals and I don’t run my business nor 

professional career without thoughtful plan-

ning and attention to goals. 

It’s amazing how gifted professionals un-

derestimate what can be accomplished in a 

year. Figure out what you love that happens 

to be working, focus on doing that regularly; 

and, with the help of your support group, 

prioritize and devote an hour a day to one 

thing on your change list. ■

DONNA SUTER

P: 423/400-3727 E: suter4pr@gmail.com

Donna is an ophthalmic consultant and president of Suter Consulting Group in 

Chattanooga, TN.

FINANCIAL BALANCE
( Continued from page 60 )

EMA will begin review of the MAA for netarsudil, 
currently marketed as Rhopressa in the US

AERIE PHARMACEUTICALS an-

nounced that the EMA has accepted for review 

the MAA for netarsudil ophthalmic solution 

0.02% (Rhokiinsa). The agent is currently mar-

keted as Rhopressa in the United States and is 

indicated for the reduction of elevated IOP in 

patients with open-angle glaucoma or ocular 

hypertension.

An opinion from the EMA’s Committee for 

Medicinal Products for Human Use on the MAA 

for Rhokiinsa is expected in the second half 

of 2019, according to the company.

“We are delighted that the European regula-

tory authorities have accepted our Rhokiinsa 

filing for review. If Rhokiinsa is approved, we 

plan to submit an MAA for Roclatan shortly 

thereafter,” said Vicente Anido, Jr., PhD, chair-

man and chief executive officer at Aerie.

“Our Mercury 3 phase III trial for Roclatan, 

Aerie’s fixed-dose combination of Rhopressa 

and latanoprost, is ongoing in several Euro-

pean countries, and we continue to expand our 

presence in Europe with nearly 60 employees 

on board,” Dr. Anido said.

In addition to a manufacturing facility in 

Ireland, the company is building its clinical, 

medical affairs and commercial teams in the 

European region.

Additionally, the company was well-repre-

sented at the recent 36th Congress of the Eu-

ropean Society of Cataract and Refractive Sur-

geons in Vienna, including an active booth and 

our presentations and panel participation at 

the Ophthalmology Futures Forums, he noted.

Dr. Anido continued, “Separately, our plans 

remain on schedule for the initiation of our 

phase II clinical trial for Rhopressa in Japa-

nearly next year, including the opening of an 

Aerie office in Tokyo.” ■

Reading will help you identify your practice’s 
most important problems, add them to your 
change list, apply durable fi xtures, and enjoy 
the professional life you deserve.
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What is Inherited Retinal Disease (IRD)?

IRD is a class of single-gene disorders that 
represent the major cause of familial blindness in 
the Western world, and until recently, have been 
untreatable. 

This website hosts a series of CME/CE-accredited 
educational activities that present updated guidelines 
for diagnosis, referral patterns, and treatment, all 
of which have changed dramatically in the past 
[GCT��+V�KU�CNUQ�YJGTG�DWU[�ENKPKEKCPU�ECP�Ƃ�PF�XCNWCDNG�
resources, which will include video interviews from 
the 2018 AAO Conference with the leading subject 
matter experts on gene therapy for IRD.  

These educational activities were planned and implemented in accordance 
with the accreditation requirements and policies of the Accreditation Council 
for Continuing Medical Education (ACCME) by the Institute for Continuing 
Healthcare Education. The Institute for Continuing Healthcare Education is 
accredited by the ACCME to provide continuing medical education for physicians. 

The Institute for Continuing Healthcare Education designates these educational 
activities for a maximum of 4.0 AMA PRA Category 1 Credits™. Physicians 
should claim only the credit commensurate with the extent of their participa-
tion in these activities. 

These activities are supported by an unrestricted educational grant from Spark 
Therapeutics.

© 2018 The Institute for Continuing Healthcare Education. All rights reserved.

Sponsored by

GENE THERAPY 

FOR INHERITED 

RETINAL DISEASE
• Diagnostic Challenges

• Referral Patterns

• Current & Emerging Treatment Options
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Interactive Online Cases

Meet Tyler and other real-life 
patients with IRDs in these case 
presentations designed for busy 
ophthalmologists.

Released: August 2018
Expires: August 2019
AMA PRA Category 1 Credits™

Print Supplement

Updated guidelines for 
diagnosis, referral patterns, 
and treatment, presented in a 
common-sense approach that 
can be used in every eye care 
setting to optimize patient 
outcomes. 

Released: July 2018
Expires: July 2019
AMA PRA Category 1 Credits™

COPE Credit

VISIT TODAY TO LEARN MORE IRDEducation.com

Explore and learn through several activities 
conveniently hosted in one place. 

AAO 2018: IRD Experts

Interviews with experts on the 
latest news and information from 
AAO Chicago 2018 on the topic 
of Gene Therapy for Inherited 
Retinal Disease.

AAO 20 8

http://IRDEducation.com


T
he vision needs and goals of the contemporary 

population of cataract surgery patients differ 

from past generations. Many now are continu-

ing to work later in life, staying more active, and are 

using computers, smartphones, and other digital 

technology. As a consequence, they are relying more 

on intermediate and distance vision and placing 

greater value on reduced spectacle dependence. 

Today, cataract surgeons are able to address 

these needs and goals better than before thanks 

to advances in intraocular lens (IOL) technology. 

Selection of appropriate patients for these 

implants and setting proper expectations 

about the results, however, are still critical 

for achieving successful outcomes and 

satisfi ed patients. 

Choosing the right candidate

Not all cataract surgery patients are 

interested in or are suitable candidates for a 

presbyopia-correcting IOL. To gather 

information about a patient’s vision needs 

and goals, willingness to tolerate the 

compromises associated with presbyopia-

correcting IOLs, and personality, we use a 

modifi cation of the Dell questionnaire and 

ask them about current and future plans for 

work, hobbies, and recreational pursuits.

A healthy ocular surface is also critical for 

good outcomes with a presbyopia-correcting IOL, 

because it affects both the veracity of preoperative 

biometry measurements and the quality of postop-

erative vision. Therefore, ocular surface disease 

must be identifi ed preoperatively, and those patients 

whose ocular surface cannot be optimized may need 

to be excluded. In addition, good candidates for 

presbyopia-correcting IOLs should have no signifi -

cant macular, optic nerve, or zonular issues. 

Personality is important as well, but although 

easygoing patients tend to do better with presby-

opia-correcting IOLs, I do not routinely rule out 

anyone who seems highly demanding. Success is 

possible with such patients if they are properly 

informed about their potential outcomes so that 

they have realistic expectations. All patients 

considering a presbyopia-correcting IOL need to 

understand that with currently available technol-

ogy, they will have to accept some compromises to 

get the advantage of a broader range of vision. 

Weighing the potential downsides and benefi ts, 

however, I believe the TECNIS Symfony® extended-

depth-of-focus IOLs stand out from the competition. 

TECNIS Symfony® IOLs

The TECNIS Symfony® and TECNIS Symfony® Toric 

IOLs are constructed of time-tested acrylic material 

that is not associated with glistening.1,2 The optic 

combines the benefi ts of spherical aberration 

compensation with chromatic aberration correction 

to provide excellent quality of vision with a low 

incidence of nighttime visual symptoms.1–5

The proprietary diffractive echelette design of 

the TECNIS Symfony® IOL creates an extended 

depth of focus, resulting in a smooth defocus 

curve that is free of real dips such as are seen in 

a multifocal IOL defocus curve (FIGURE 1).3 For 

patients, this translates into a continuous range 

of vision. Visual acuity outcomes show that the 

TECNIS Symfony® IOLs provide excellent 

uncorrected vision at intermediate and far 

distances and functional uncorrected vision at 

near. Nevertheless, I tell all patients that there is 

a good chance they will have to wear glasses for 

reading small print. Depending on what materials 

they are reading, the lighting conditions, and for 

how long, some of my TECNIS Symfony® IOL 

patients tell me they have no need for reading 

glasses. These individuals are especially thrilled 

because their expectations were exceeded.

Another benefi t of the wide defocus curve of 

the TECNIS Symfony® IOL is that it allows for a 

larger landing spot when it comes to hitting the 

refractive target. Vision outcomes are therefore 

less sensitive to residual refractive error. That 

being said, I believe that the TECNIS Symfony® 

IOL performs best when I hit my refractive target. 

With TECNIS Symfony® Toric, I can offer presby-

opia-correcting IOL technology to a larger pool of 

patients. Furthermore, with many of the men-

tioned features in mind and after providing 

thorough patient counseling and informed 

consent, I now feel comfortable discussing a 

TECNIS Symfony® IOL in certain patients for 

whom I would not have previously consid-

ered implanting a multifocal IOL. 

My patient conversation

Some patients needing cataract surgery are 

unaware of the opportunity to reduce their 

dependence on glasses postoperatively. 

Another segment of patients come in for 

their preoperative evaluation having done 

some research and gained familiarity with 

the various IOL options. Other patients 

present requesting a specifi c IOL because 

they know someone who is happy with that 

lens. 

Even if a surgeon does not offer a 

particular type of lens or does not feel 

comfortable recommending a certain type to 

Refractive 
Cataract 
Surgery:
Preoperative strategies for 

optimizing patient satisfaction
Sumit (Sam) Garg, MD

This article is brought to you by

ADVERTISEMENT

 Dr. Garg is vice chair of clinical 

ophthalmology, medical director, 

and associate professor of clinical 

ophthalmology, Gavin Herbert Eye 

Institute, University of California, 

Irvine. He is a paid consultant to 

Johnson & Johnson Surgical 

Vision, Inc.

Figure 1. Binocular defocus curve at 6 months from the multi-
center, bilateral, randomized clinical trial evaluating the TECNIS 
Symfony® IOL shows sustained mean visual acuity of 20/25 or 
better through 1.5 D of defocus and an increase of 1.0 D in range 
of vision throughout the defocus curve relative to the comparator 
monofocal IOL.3

http://www.vision.abbott


an individual, I believe that patients should be 

told about all available technologies. With this 

approach, patients become active participants 

in the decision and understand it is being 

tailored to their specific situation. The chance 

is low that a patient will decide to find a 

different surgeon because they are told that a 

particular presbyopia-correcting IOL is not 

offered or is not appropriate for them.

My general approach to educating 

patients about IOL options is to explain the 

different types of lenses by introducing them 

in broad categories. I tell patients that my 

job and goal as a surgeon is to pick the right 

lens for them, taking into account their 

lifestyle, expecta-

tions, the current 

state of their eye, 

and anticipated 

changes in their 

ocular health. 

No perfect 

algorithm exists for 

selecting patients 

who will be happy 

and successful with 

the TECNIS 

Symfony® IOL or 

with any other 

presbyopia-correct-

ing lens. I am very 

frank about this 

with patients, 

explaining that 

there is no perfect IOL on the market. With 

every IOL, there is some compromise. 

Therefore, I educate patients that we need to 

take many factors into account to try to 

determine what IOL will make them most 

happy. Often, I use shoe fitting as an analogy 

to help them better understand. I say that 

their foot may actually be a size 9.75, but 

given what is available in the market, we 

need to choose whether they will be most 

comfortable wearing a size 9.5 or a size 10, 

recognizing the tradeoffs of each. Then, I add 

in the consideration of shoe width as an 

analogy for choosing between a nontoric lens 

and a toric lens.

The Vision Simulator from Johnson & 

Johnson Vision is a useful tool for helping 

patients understand the effects of presbyopia 

and astigmatism on vision along with the 

profiles of the different IOL options (FIGURE 2). 

To help patients grasp the functional 

performance differences among monofocal, 

multifocal, and extended-depth-of-focus IOLs, 

I also like to mimic defocus curves with hand 

motions so that they can perceive how the 

lenses function differently depending on 

where they are focusing.

I use the Vision Simulator to establish 

expectations about nighttime vision symp-

toms. When recommending a TECNIS 

Symfony® IOL to patients, I show the picture 

for the TECNIS® Multifocal IOL. Although the 

incidence of nighttime vision symptoms was 

low in the TECNIS Symfony® IOL clinical trials, 

I would rather that patients decide if they can 

accept these problems by seeing a worst-case 

scenario than be unhappy postoperatively 

because they had a different expectation. I 

also explain that if nighttime symptoms occur, 

these typically diminish with time.

Conclusion

Presbyopia-correct-

ing IOLs give 

surgeons the 

opportunity to meet 

the needs of a 

growing number of 

patients in today’s 

cataract surgery 

population. In my 

experience, the 

TECNIS Symfony® 

IOLs allow me to 

achieve a high level 

of patient satisfac-

tion. My recommen-

dation to colleagues 

who are not yet 

using the TECNIS 

Symfony® IOLs is to begin by using stringent 

patient selection criteria. Additionally, always 

counsel patients thoroughly about the 

benefits and potential risks and use this 

technology for a particular individual only if 

you think it is the most appropriate lens for 

the patient, remembering that each patient is 

unique and no one IOL fits all. Having 

followed these tenets myself, both my 

patients and I have been very happy. 
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Figure 2. Dr. Garg uses the Johnson & Johnson 
Vision Simulator when reviewing IOL options with 
patients. 

IMPORTANT SAFETY INFORMATION for the TECNIS Multifocal Family of 1-Piece IOLs 
Rx Only
WARNINGS: Physicians considering lens implantation under any of the conditions described in 
the Directions for Use should weigh the potential risk/benefit ratio prior to implanting a lens. 
Some visual effects associated with multifocal IOLs may be expected because of the 
superposition of focused and unfocused images. These may include a perception of halos/
glare around lights under nighttime conditions. It is expected that, in a small percentage of 
patients, the observation of such phenomena will be annoying and may be perceived as a 
hindrance, particularly in low illumination conditions. On rare occasions, these visual effects 
may be significant enough that the patient will request removal of the multifocal IOL. Contrast 
sensitivity is reduced with a multifocal lens compared to a monofocal lens. Therefore, patients 
with multifocal lenses should exercise caution when driving at night or in poor visibility 
conditions. Patients with a predicted postoperative astigmatism >1.0D may not be suitable 
candidates for multifocal IOL implantation since they may not fully benefit from a multifocal 
IOL in terms of potential spectacle independence. Care should be taken to achieve centration, 
as lens decentration may result in patients experiencing visual disturbances, particularly in 
patients with large pupils under mesopic conditions. Multifocal IOL implants may be 
inadvisable in patients where central visual field reduction may not be tolerated, such as 
macular degeneration, retinal pigment epithelium changes, and glaucoma. Patients with 
certain medical conditions may not be suitable candidates for IOLs. Consult the Directions for 
Use for more information.
PRECAUTIONS: Prior to surgery, the surgeon must inform prospective patients of the possible 
risks and benefits associated with the use of this device and provide a copy of the patient 
information brochure to patient. There were no patients 21 years old or younger included in the 
clinical studies; therefore there are insufficient clinical data to demonstrate safety and 
effectiveness in this age group. The central one millimeter area of the lens creates a far image 
focus, therefore patients with abnormally small pupils (~1mm) should achieve, at a minimum, 
the prescribed distance vision under photopic conditions; however, because this multifocal 
design has not been tested in patients with abnormally small pupils, it is unclear whether such 
patients will derive any near vision benefit. Autorefractors may not provide optimal 
postoperative refraction of multifocal patients; manual refraction is strongly recommended. In 
contact lens wearers, surgeons should establish corneal stability without contact lenses prior 
to determining IOL power. Care should be taken when performing wavefront measurements as 
two different wavefronts are produced (one will be in focus (either far or near) and the other 
wavefront will be out of focus); therefore incorrect interpretation of the wavefront 
measurements is possible. The long-term effects of intraocular lens implantation have not 
been determined; therefore implant patients should be monitored postoperatively on a regular 
basis. Secondary glaucoma has been reported occasionally in patients with controlled 
glaucoma who received lens implants. The intraocular pressure of implant patients with 
glaucoma should be carefully monitored postoperatively. Do not resterilize or autoclave. Use 
only sterile irrigating solutions such as balanced salt solution or sterile normal saline. Do not 
store in direct sunlight or over 45°C (113°F). Emmetropia should be targeted as this lens is 
designed for optimum visual performance when emmetropia is achieved. Please refer to the 
specific instructions for use provided with the insertion instrument or system for the amount of 
time the IOL can remain folded before the IOL must be discarded. When the insertion system 
is used improperly, the haptics of the IOL may become broken. Please refer to the specific 
instructions for use provided with the insertion instrument or system.
ADVERSE EVENTS: The most frequently reported adverse event that occurred during the 
clinical trials of the TECNIS Multifocal lenses was surgical re-intervention, most of which were 
non-lens-related. Lens-related re-interventions occurred at a rate of 0.6% to 1.0%. Other 
surgical re-interventions included lens exchanges (for incorrect IOL power), retinal repair, 
ruptured globe repair, macular hole repair, removal of retained lens material, treatment 
injections for cystoid macular edema and iritis, and blepharoplasty.
ATTENTION: Reference the Directions for Use for a complete listing of Indications and 
Important Safety Information.

INDICATIONS and IMPORTANT SAFETY INFORMATION for TECNIS SYMFONY and 
TECNIS SYMFONY TORIC EXTENDED RANGE OF VISION IOLs
Rx Only
INDICATIONS FOR USE
The TECNIS Symfony Extended Range of Vision IOL, Model ZXR00, is indicated for primary 
implantation for the visual correction of aphakia, in adult patients with less than 1 diopter of 
pre-existing corneal astigmatism, in whom a cataractous lens has been removed. The lens 
mitigates the effects of presbyopia by providing an extended depth of focus. Compared to an 
aspheric monofocal IOL, the lens provides improved intermediate and near visual acuity, while 
maintaining comparable distance visual acuity. The Model ZXR00 IOL is intended for capsular 
bag placement only. The TECNIS Symfony Toric Extended Range of Vision IOLs, Models 
ZXT150, ZXT225, ZXT300, and ZXT375, are indicated for primary implantation for the visual 
correction of aphakia and for reduction of residual refractive astigmatism in adult patients 
with greater than or equal to 1 diopter of preoperative corneal astigmatism, in whom a 
cataractous lens has been removed. The lens mitigates the effects of presbyopia by providing 
an extended depth of focus. Compared to an aspheric monofocal IOL, the lens provides 
improved intermediate and near visual acuity, while maintaining comparable distance visual 
acuity. The Model Series ZXT IOLs are intended for capsular bag placement only.
WARNINGS Patients with any of the conditions described in the Directions for Use may not be 
suitable candidates for an intraocular lens because the lens may exacerbate an existing 
condition, may interfere with diagnosis or treatment of a condition, or may pose an 
unreasonable risk to the patient’s eyesight. Lenses should not be placed in the ciliary sulcus. 
Rotation of the TECNIS Symfony Toric IOLs away from their intended axis can reduce their 
astigmatic correction, and misalignment >30° may increase postoperative refractive cylinder. 
If necessary, lens repositioning should occur as early as possible prior to lens encapsulation.
PRECAUTIONS Interpret results with caution when refracting using autorefractors or 
wavefront aberrometers that utilize infrared light, or when performing a duochrome test. 
Confirmation of refraction with maximum plus manifest refraction technique is recommended. 
The ability to perform some eye treatments (e.g. retinal photocoagulation) may be affected by 
the optical design. Target emmetropia for optimum visual performance. Care should be taken 
to achieve IOL centration, as lens decentration may result in a patient experiencing visual 
disturbances under certain lighting conditions. For the TECNIS Symfony Toric IOL, variability in 
any preoperative surgical parameters (e.g. keratometric cylinder, incision location, surgeon’s 
estimated surgically induced astigmatism and biometry) can influence patient outcomes. 
Carefully remove all viscoelastic and do not over-inflate the capsular bag at the end of the 
case to prevent lens rotation.
SERIOUS ADVERSE EVENTS The most frequently reported serious adverse events that 
occurred during the clinical trial of the TECNIS Symfony lens were cystoid macular edema (2 
eyes, 0.7%) and surgical reintervention (treatment injections for cystoid macular edema and 
endophthalmitis, 2 eyes, 0.7%). No lens-related adverse events occurred during the trial.
ATTENTION: Reference the Directions for Use for a complete listing of Indications and 
Important Safety Information.



Tap into networking, idea-generating 

potential of medical conferences

Consider these tips to maximize your time at professional medical events
By Pamela Tabar

MEDICAL SYMPOSIA, industry con-

ferences, and professional development work-

shops are great opportunities to network with 

peers, hear innovative ideas, and recharge pro-

fessional passions. They also can be cognitively 

overwhelming.

Sure, you’ll leave inspired to make improve-

ments in your practice. But it can be difficult 

to hold on to those aspirations once you get 

back to the daily grind.

We asked physician practice “conference junk-

ies” how they make the most of their time at 

conferences, including tips on how to keep 

those best practices top of mind and even put 

them into action.

B E F O R E  T H E 

C O N F E R E N C E

Long before you board the plane, decide what 

you and your practice teams hope to learn from 

the specific event, suggested Owen Dahl, a prac-

tice management consultant in The Woodlands, 

TX, and a frequent speaker at 

physician practice management 

conferences.

“Planning needs to start be-

fore the conference, both on 

what the big organizational 

needs are and the goals of the 

individual,” he said. “Go with 

the expectation of identifying 

two or three major things that 

can be brought back.”

For first-time conference at-

tendees, the conference expe-

rience can induce information 

overload, said Krisemily Mc-

Crory, MD, FAAFP, a family medicine practi-

tioner in Schenectady, NY.

“Look at the schedule, and plan your days 

ahead of time,” she urged. You can’t possibly 

attend everything, so identify the sessions that 

relate specifically to your practice interests 

or may offer ideas on how to improve your 

processes.”

Study the conference agenda and identify a 

backup session in case your primary intended 

session is overbooked, canceled, or doesn’t offer 

the information you expected. But don’t feel 

pressured to marathon from one session to the 

next. In most cases, it’s counterproductive to 

attend too many sessions in a day.

“You can end up with a fair degree of cog-

nitive overload and, paradoxically, retain very 

little,” said Saroj Misra, DO, FACOFP, chief of 

family medicine at St. John Macomb-Oakland 

Hospital in Warren, MI, and a veteran of the 

conference circuit.

D U R I N G  T H E 

C O N F E R E N C E

It’s your conference dollar, so maximize your 

attendance by focusing on your educational 

goals and taking the opportunity to ask ques-

tions of the speakers, Dr. McCrory said.

“For each session you attend, write down 

one or two action items you can take home. 

Try not to change your entire practice based 

on a single session, but use the pearls to make 

smaller, more manageable changes. See if the 

presenters are willing to share 

contact information—often they 

will be available to answer ques-

tions via email after you have 

had time to digest the material.”

Is a session’s content not what 

you’d hoped it would be?

It’s not a sin to get up and 

switch to another session, so 

maximize your time by mov-

ing on to your Plan B session.

You’ll be tired at the end of 

each day, but don’t be tempted 

to skip any networking oppor-

tunities offered in the evenings. 

It’s a great way to exchange ideas with other 

attendees in an informal setting (be sure to 

keep your name tag on), and there are usu-

ally appetizers to snack on while you mingle.

Nearly every conference has a social media 

presence, so harvest those social media tools, 

Dr. McCrory added.

“Don’t underestimate the connecting power 

of social media. If you don’t have a Twitter ac-

count, consider getting one and using it for the 

conference. You will find other attendees you 

can connect with virtually and in real life, and 

you’ll be informed of impromptu or informal 

gatherings that might not be on the schedule.” 

It doesn’t hurt to make sure your LinkedIn 

profile is up-to-date, as some people like to 

send out invitations while talking to you on 

your phone. And even in this digital day and 

age, handing out old-fashioned business cards 

remains a great way to connect later.

A F T E R  T H E 

C O N F E R E N C E

Once you unpack your suitcase, it’s easy for 

the conference inspirations to fade. Make a 

point of reviewing your take-home lessons or 

change-nuggets and sharing them with others 

in your practice. Most presenters offer down-

loadable materials from their presentations, 

but not all conferences keep those resources 

available forever—so be sure to download what 

you wish to keep within a week or so after 

the conference.

“Translating what you learned into what 

you do takes practice,” Misra notes. “Small, 

focused changes are easier. Try to pick one or 

two things you wish to change about the way 

you practice. Next, try to engage others in your 

practice. It may be a medical care change or a 

workflow change. Remember, you have to be 

able to explain succinctly what you think should 

be changed and why. If you have a weekly 

staff meeting or practice meeting, this might 

be an excellent place to introduce such ideas.”

Instituting changes in your practice means 

laying out a goals plan and considering all de-

partments that may be affected. “Set a goal of 

achievement, such as three to six months to 

realize the benefits of a change,” Dahl sug-

gests. “Small, incremental steps rather than 

a Big Bang approach may be the best way to 

go. The key factor is what makes sense and 

then what is possible to achieve.” ■

Editor’s Note: This article originally appeared 

in sister publication Physicians Practice.

 ◗ You’ll be tired at 

the end of each day, 

but don’t be tempted 

to skip networking 

opportunities offered 

in the evenings. 

These offer a great 

setting to informally 

exchange ideas with 

other attendees. 

TAKE-HOME 

PAMELA TABAR is a healthcare writer based in Medina, OH. 
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How to extract motivating benefi ts 

from negative patient reviews

Be proactive in enhancing your social media presence in positive ways
By Rebekah Bernard, MD

I RECENTLY READ Gloria Kim, MD’s 

excellent essay, “How Yelp made me a better 

doctor (https://bit.ly/2OSDKJM),” a runner-up 

in the Medical Economics 2018 Physician Writ-

ing Contest. Dr. Kim, an OB/GYN, was devas-

tated when a patient wrote a scathing review 

of her on Yelp. Dr. Kim had provided thorough, 

caring service for a patient and had certainly 

done nothing to warrant the fury that ema-

nated from the review, “skewering everything 

about me and my office with vehement gusto.”

Dr. Kim spent a great deal of time think-

ing about this negative review. She pored over 

the patient’s chart. She perseverated on the re-

view for months. The review devastated Dr. 

Kim. A conscientious and caring physician, 

she writes in her essay that “I really wanted 

[my patients] to like me.”

As I read this essay, my heart ached for Dr. 

Kim, and for every physician who faces the 

dilemma of “asymmetrical rewards.” In other 

words, all the hard work and effort put into 

99% of your day can completely fade away 

in response to one single negative response 

or complaint.  

In the case of Dr. Kim, the good work that 

she did “spending sometimes over an hour 

with a distressed patient…telling me of her 

disintegrating marriage” or “another patient 

[telling me] of her teenage son’s horrific and 

tragic death” was meaningless compared to 

one patient who was dissatisfied with her, for 

no obvious reason.

While Dr. Kim was able to make the best 

of her situation, using the negative review as 

an opportunity to make improvements in her 

workflow, other physicians may find them-

selves feeling burned out when they face angry 

patient reviews.

But what if I told you that the occasional 

negative patient complaint online could actually 

turn out to be a good thing for your reputation? 

P R A T F A L L  E F F E C T

When I say a negative online complaint can 

help a physician’s reputation, I’m not talking 

about a doctor with a page full of one-star re-

views but rather a Gloria Kim-type of physi-

cian with many four- and five-star reviews. 

This is a high-quality, caring physician who 

just has an off day, or runs across a difficult 

patient that even TV’s Marcus Welby couldn’t 

make happy and ends up with a less-than-

stellar review.  

There’s this interesting little concept in psy-

chology called “pratfall effect.” It turns out that 

we like people who have a few flaws much bet-

ter than we like people who seem “perfect” or 

invincible. So, if a physician has nothing but 

five-star reviews, they may seem intimidating 

and be perceived as less likable than the doc-

tor who has mostly five stars and one or two 

one-star reviews. So, having a bad review from 

time to time can actually gain you patients!

B A D  R E V I E W S  B R I N G  O U T

Y O U R  C H A M P I O N S

The other positive thing that can happen when 

we get a negative review is that the occasional 

detractor can bring out our champions. Most 

of the time people who really like us don’t 

take the time to write us reviews. But when 

patients who like their doctor see a vicious 

review of a doctor that they care about, then 

look out! Patients will often rush to that doc-

tor’s defense, and you will then see a string 

of positive reviews that quickly neutralize a 

negative review.

P A G E S

Although this may happen organically, we can 

always improve our online reviews by asking 

our patients to write reviews of our practice. 

There is nothing wrong with this. The more 

positive reviews that you have online, the less 

likely that a negative review will be noticed.

T A K E  C O N T R O L

Another way to negate unwanted comments 

on review sites is to take control of your social 

media and web presence. Marjorie Stiegler, MD, 

an expert on social media for physicians and 

the author of “The Social Prescription: How 

Savvy Doctors can Leverage Digital Platforms 

for Professional Success” points out that the 

more web presence you have, the more likely it 

is that when someone searches for your name 

or practice, your own sites that you control 

show up ahead of doctor rating review sites.  

Start by making a Google page for yourself 

and for your business, as well as a Facebook 

page. You can add a Twitter account or Insta-

gram if you feel ambitious. Create a website 

using an online service that makes it easy 

to do yourself or hire a professional website 

developer to help you. Many online websites 

even offer free SEO (search engine optimiza-

tion) services that allow search engines like 

Google to find your website when people are 

searching for keywords that you have linked 

to your site (“family physician” or “general 

surgeon,” for example).  

Finally, remember that although negative 

reviews are inevitable and are unlikely to ac-

tually hurt your practice, they can cause emo-

tional distress. When we get a negative review 

or an angry letter from a patient, we need to 

acknowledge our feelings. We all want to be 

liked, and we work hard for our patients. 

Usually patient complaints are related to 

some type of misunderstanding or confusion, 

but they are rarely something that the patients 

are willing to work on if they are at the point 

of firing off angry letters or reviews. As phy-

sicians, we must reconcile ourselves to this—

it is impossible to please everyone, no matter 

how hard we try. Perfectionism is an impos-

sible ideal, and if we expect perfection from 

ourselves, we will inevitably fail. Seeing our-

selves as failures, or inadequate as physicians, 

is one of the major hallmarks of burnout.

All the more reason that psychology can help! 

Dr. Kim suggests in her essay that residency 

training should include psychology and indeed, 

psychology is something that can truly benefit 

all physicians. We can also use psychology to 

help our patients more effectively, and hope-

fully mitigate their urge to write those nega-

tive reviews that we hate so much. ■

Editor’s Note: This article originally appeared 

in sister publication Medical Economics.

REBEKAH BERNARD, MD, is a family physician and the author of Physician 

Wellness: The Rock Star Doctor’s Guide. Change Your Thinking, Improve Your Life. She 

can be reached at her self-titled site, Rebekah Bernard, MD.
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For Products & Services and Recruitment advertising information, contact:

Joanna Shippoli at 800-225-4569, ext 2615 • Fax 440-756-5271 • Email: joanna.shippoli@ubm.com

BILLING SERVICES

BILLING SERVICESBILLING SERVICES

Recruitment Advertising 

Can Work For You!

Reach highly-targeted, market-

specifi c business professionals, 

industry experts and prospects by 

placing your ad here!

Focused Medical Billing is a full service medical billing firm 

servicing all specialties of Ophthalmology. With our firm our 

focus is to maximize our client’s revenue and dramatically 

decrease denials by utilizing 20 years of Ophthalmology 

billing/coding experience and expertise. Our firm provides 

accurate clean claim submissions on first submissions with 

relentless A/R follow up to obtain a 98% collection rate that 

so many of our clients enjoy.

Services Include:

  Expert Coders: Billing to Primary, Secondary & Tertiary 
insurance companies

  A/R Clean Up and analysis

  Patient Billing

  Posting of all Explanation of benefits

  Credentialing & Re-Credentialing

  Eligibility

  Fee Schedule Analysis

  Monthly Reports

  No long term commitment or contract required

  100% HIPPA Compliant

  Stellar letters of reference

NEW 2018 PROMOTION  

Call us today for your free, no obligation consultation

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802

Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

Call toll free at 1-888-PM-BILLING (1-888-762-4554)

Email: info@pmbiller.com • Web: www.pmbiller.com

24 hours: 516-830-1500

Exclusive Ophthalmology Billers

Expert Ophthalmology Billers

Excellent Ophthalmology Billers

Triple E = Everything gets Paid 

Concentrating on one Specialty makes the difference.

We are a Nationwide Ophthalmology Billing Service. 

We have been in business over twenty years. Our staff 

Ophthalmic assistants, and fundus photographers who 

combination of clinical backgrounds in ophthalmology 

of expertise that you need to dramatically increase your 

revenue. We will get you paid on every procedure every 

single time. No more bundling, downcoding or denials… 

Primary, Secondary, Tertiary and Patient Billing 

Relentless and meticulous follow up. 

•  Experts in Forensic Billing. Specializing in

old AR cleanup

•  Credentialing and Re credentialing our Specialty. 

We have a separate Credentialing Department who 

has cultivated years of contacts to expedite the 

process as well as getting providers on plans that 

are technically closed.

•  We can offer you our own Practice Management 

software at no cost to you or we can VPN into your 

system if that is what you prefer.

•  

have invested in the most secure Hippa connection 

that Google and Cisco use.

• Monthly custom reports provided.

•  We do not outsource any of your billing. All billing 

We presently work on all of the following Practice 

Management systems :

NextGen, MD Office, Centricity, Medisoft, Office Mate, 

MD Intellus, Medware, Medcomp, Management Plus, 

ADS, Revolution EHR, EyeMd EMR, Next Tec, Open 

Practice Solutions, Cerner Works and more….

All of our clients were paid the PQRI and E-prescribe 

bonuses and we are ready for the ICD-10 change

Our staff has years of Attendance at AAO and ASCRS 

and attends all ongoing Ophthalmology billing and 

Practice Management continuing education classes. 

We are always knowledgeable and prepared for all 

government and commercial changes. 

On staff MBA consultants

Call today to schedule a free on site consultation.

We will travel to you anytime to evaluate your AR and show 

you how we can dramatically increase your Revenue.

**Important AAO Information**

P.M. Medical Billing Consultants will be available 

from the 27th-30th for Free Consultations. Please 

e-mail your request to Info@pmbiller.com or call 

516-780-2895 to arrange date and time.

PRODUCTS & SERVICES

ADVERTISE TODAY!

Place a recruitment ad in 

Ophthalmology Times — 

in print or online.

Joanna Shippoli

Account Manager

440-891-2615

joanna.shippoli@ubm.com

Narrow your candidate 

search to the best.
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DIGITAL IMAGING

PRACTICE FOR SALE

OPHTHALMOLOGY PRACTICE FOR SALE

Located in Western Pennsylvania. 

Half hour from downtown Pittsburgh. 

Conveniently located near area hospital.

Doctor is retiring.

Practice is patient ready.

Contact practice manager:

Christine Smith

Phone: (724) 728-2848
Email: pmkuzmajrmd@yahoo.com

ADVERTISE TODAY!

SPACE TO SHARE

Ophthalmologist to share 

offices with long-estab-

lished ophthalmologist in 

Danbury, CT 06811. OCT, 

Zeiss Fieldmaster etc 

$2,250/mo or adjoining 

office without equipment 

$1,750/m. 203 545 3539, 

mehrimd@aol.com

Place a recruitment ad in Ophthalmology Times — 

in print or online. 

Joanna Shippoli

Account Manager  | 440-891-2615

joanna.shippoli@ubm.com

Narrow your candidate search 

to the best.

Combine 

Ophthalmology Times 

Marketplace  

print advertising with 

our online offerings  

to open up unlimited 

potential.

ADVERTISE

NOW!

Reach your target audience.

Our audience.

Ophthalmologists and allied 

eye care professionals. 

Contact me to place your ad. 

Joanna Shippoli

Account Manager

440-891-2615

joanna.shippoli@ubm.com

Repeating an ad ENSURES it will be seen 
and remembered!
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE

TRAVATAN Z® (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 ADMINISTRATION

The recommended dosage is one drop in the affected eye(s) once daily in the evening.  

TRAVATAN Z® (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. 

TRAVATAN Z® 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.

CONTRAINDICATIONS

None

WARNINGS AND PRECAUTIONS

Pigmentation

Travoprost 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. Typically, 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 TRAVATAN Z® (travoprost ophthalmic solution) 0.004% 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.

Intraocular Inflammation

TRAVATAN Z® 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. TRAVATAN 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 Neovascular Glaucoma  

TRAVATAN 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 TRAVATAN Z® 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 TRAVATAN® (travoprost ophthalmic solution) 0.004% and  

TRAVATAN Z® (travoprost 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 TRAVATAN® or TRAVATAN 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 POPULATIONS

Pregnancy 

Pregnancy Category C

Teratogenic effects: Travoprost 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. Travoprost 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). Travoprost 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 activity.

There are no adequate and well-controlled studies of TRAVATAN Z® (travoprost ophthalmic solution) 0.004% 

administration in pregnant women. Because animal reproductive studies are not always predictive of 

human response, TRAVATAN Z® 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 TRAVATAN Z® 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

Travoprost 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 

Two-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, 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. Travoprost 

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. 

Travoprost 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 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 INFORMATION

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 TRAVATAN Z® (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 TRAVATAN Z® 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 

TRAVATAN Z® Solution.

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.

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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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 one 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 one 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.

Intraocular Infl ammation—TRAVATAN Z® Solution should be used with caution in 
patients with active intraocular infl ammation (e.g. uveitis) because the infl ammation 
may be exacerbated.

Macular Edema—Macular edema, including cystoid macular edema, has been reported 
during treatment with travoprost ophthalmic solution. TRAVATAN 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, Infl ammatory, or Neovascular Glaucoma—TRAVATAN Z® Solution has not 
been evaluated for the treatment of angle-closure, infl ammatory 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 
TRAVATAN Z® Solution and may be reinserted 15 minutes following its administration.

Adverse Reactions
The most common adverse reaction observed in controlled clinical trials with 
TRAVATAN® (travoprost ophthalmic solution) 0.004% and 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 trials included decreased visual acuity, 
eye discomfort, foreign body sensation, pain, and pruritus.

Additional adverse reactions have been identifi ed during post approval use of 
TRAVATAN® or TRAVATAN Z® in clinical practice. The reactions, which have been 
chosen for inclusion due to either their seriousness, frequency of reporting, possible 
causal connection to TRAVATAN® or TRAVATAN Z®, or a combination of these factors, 
include: arrhythmia, vomiting, epistaxis, tachycardia, and insomnia. 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 on TRAVATAN Z® Solution, please refer to the Brief 

Summary of Prescribing Information on the following page.

For newly diagnosed patients with elevated IOP

Power from the start.
Foundation for the journey.

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

* Study Design: Double-masked, randomized, parallel-group, multicenter noninferiority comparison of the 

effi cacy and safety of travoprost 0.004% preserved with benzalkonium chloride (BAK) and TRAVATAN Z® 

Solution after 3 months of treatment in patients with open-angle glaucoma or ocular hypertension. Mean 

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 for the treatment differences) 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. Statistically equivalent reductions in IOP (95% CI 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.1

Reference: 1. Lewis RA, Katz GJ, Weiss MJ, et al; for Travoprost BAC-free Study Group. Travoprost 0.004% 

with and without benzalkonium chloride: a comparison of safety and effi cacy. J Glaucoma. 2007;16(1):98-103.

Let’s continue the IOP-lowering journey.

Learn more at www.DecadeOfDrops.com.

Sustained 30% IOP lowering at 12, 14, and 

20 hours postdose in a 3-month study1*

Novartis Pharmaceuticals Corporation
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