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GLAUCOMA IS THE LEADING CAUSE of irreversible blindness worldwide and will 
be an increasingly significant burden on patients as they age.1 Simply put, glaucoma 
is a progressive disease that causes irreversible damage to the retinal ganglion cells 
and their axons, altering both structure and function. As primary eye care providers, 
optometrists must step up to manage this burden, with the ultimate goal of enhanc-
ing patients’ lives, through reducing the risk of functional vision loss.

Although comprehensive analyses of structure and function are necessary to  
See OCT on page 21

By Jessica Steen, OD, FAAO

I
n an era driven by innovation, new medical therapies and expand-
ing indications of existing treatments are at the forefront of 
providing the opportunity for improved patient outcomes. 
This is the case whether discussing the management of 
ocular disease, the multispecialty care required for the 

treatment of hospitalized individuals due to COVID-
19 and its complications, or disease prevention 
through vaccine development. 

When we think about health policy related 
to pharmaceutical agents, drug pricing reform 
often takes center stage—and for good reason. 
However, the interest that has developed in not 
only newly approved drugs, but also in the pro-
cess and science behind new medical breakthroughs 
leading to their availability, makes it worthwhile to 
clarify the processes and policies that have encouraged a 
wave of innovation. See Pipeline on page 30
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FROM PIPELINE TO PRESCRIPTION: FROM PIPELINE TO PRESCRIPTION: 
NEW DRUG APPROVAL PROCESSNEW DRUG APPROVAL PROCESS
By Jessica Steen, OD, FAAO

FDA review pathway looks to balance innovation  
with data review  1

YOUR FUTURE TELEHEALTH YOUR FUTURE TELEHEALTH 
PROGRAM: BUILDING A PLAN PROGRAM: BUILDING A PLAN 
BEYOND THE PANDEMICBEYOND THE PANDEMIC
By Rachael Zimlich  32

Glaucoma
OCT IN GLAUCOMA MANAGEMENT: OCT IN GLAUCOMA MANAGEMENT: 
GREEN ISN’T ALWAYS CLEAN GREEN ISN’T ALWAYS CLEAN 
By Andrew Rixon, OD, FAAO

Avoid color-scheme bias and vet all data before 
making treatment decisions  1

Ocular Surface Disease
FACE MASK THE MUSICFACE MASK THE MUSIC
By Katherine M. Mastrota, MS, OD, FAAO, Dipl ABO

Mask wear affects the ocular surface, periorbital 
region, and patient-physician relationship  8

USING SURVEYS TO HELP MANAGE USING SURVEYS TO HELP MANAGE 
DRY EYE DISEASEDRY EYE DISEASE
By Tracy Schroeder Swartz, OD, MS, FAAO, Dipl FAAO

Patient questionnaires differ in length, focus,  
and validity  9

Retina
EMBRACE, DON’T FEAR, AI IN EMBRACE, DON’T FEAR, AI IN 
DIABETIC RETINOPATHYDIABETIC RETINOPATHY
By A. Paul Chous, MA, OD, FAAO

Automated detection of disease helps patients  
as well as doctors  17

Refractive
ODS CAN FILL NEED FOR ODS CAN FILL NEED FOR 
POSTCONCUSSION VISION REHABPOSTCONCUSSION VISION REHAB
By James Deom, OD, MPH, FAAO, FSLS

Educate providers, build a referral network,  
and add tools of the trade  24

Contact Lenses
KEEP PRESBYOPES WEARING THEIR KEEP PRESBYOPES WEARING THEIR 
CONTACT LENSESCONTACT LENSES
By Douglas P. Benoit, OD, FAAO

Choose various multifocal designs, learn how  
they work, and follow the fitting guide  28

 
Practice Management:
THE SAFEST WAY TO FIRE A STAFF MEMBERTHE SAFEST WAY TO FIRE A STAFF MEMBER  26
By Chris Wroten, OD

The eye care indusTry is seeing phenomenal growth in 
new diagnostic devices and disease therapies. Optometrists, manufacturers, and 
patients eagerly await new technologies’ approval and debut.

Jessica Steen, OD, FAAO, outlines how new drugs become FDA approved in 
her cover story on the pipeline process. She shows how 5000 molecules screened 
lead to 5 clinical trials and only 1 approved new drug via investigational new drug 
applications and phase 3 clinical trials. She also reviews 4 pathways that allow for 
approval flexibility: orphan drug status, fast-track designation, breakthrough ther-
apy designation, and accelerated approval.

Also in technology, this issue features an article from sister publication Medical 
Economics® about telehealth continuing beyond the pandemic. Simply using a 
screen to facilitate communication between doctor and patient is not enough. Read 
on to learn what to look for in a telehealth vendor and warning signs to watch for.

Andrew Rixon, OD, FAAO, dives deep into use of optical coherence tomography 

(OCT) in managing patients with glaucoma. He explains how using the color 
scheme in OCT results to drive management decisions may lead to bias. He rec-
ommends avoiding OCT use as a sole determining factor and confirming scan util-
ity and quality. 

Don’t fear artificial intelligence (AI) in detecting and staging diabetic retinopa-
thy, says A. Paul Chous, MA, OD, FAAO. Although AI is not a cure-all, it represents 
an opportunity to help prevent blindness in underserved communities with poor 
access to health care in the United States. 

Going deeper into the May issue, Douglas Benoit, OD, FAAO, argues the bene-
fits of multifocal contact lenses for presbyopes; Katherine M. Mastrota, MS, OD, 
FAAO, Dipl ABO, examines the effects of face masks on more than COVID-19; 
and Tracy Schroeder Swartz, OD, MS, FAAO, Dipl ABO, shows how using surveys 
can improve care of patients with dry eye.

Jump into this issue, and as always, thank you for reading.

TECHNOLOGY TAKES CENTER STATE

3
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As I pen this editorial, I am almost 2 months 
post my second COVID-19 vaccination. I got 
the Moderna vaccine, and it didn’t treat me 

too poorly. 
The first shot left me with a sore arm and noth-

ing more. The second shot gave me about 12 hours’ 
worth of what I would describe as an arthritis 
response: I felt it in my joints. Acetaminophen (Tyle-
nol) took care of the symptoms, although I could 
tell when it had worn off. All in all, the effects 
didn’t last too long, and I’m glad I felt something 
and equally glad I didn’t have a response akin to 
some others. 

Looking ahead
So, with my mind-set more optimistic that we may 
beat COVID-19 sooner rather than later, I turn to the 

optometry conferences coming up in the future. I 
will be speaking at SECO 2021, and I am excited 
about it. I will also be broadcasted via the cyber 
component of the conference. 

I am not speaking at the June American Opto-
metric Association Optometry’s Meeting this year 
in Denver, Colorado, but I will be attending wearing 
other hats. I have responsibilities as the chief opto-
metric editor for Optometry Times®, and I am also 
a proud member of the American Optometric Asso-
ciation’s Evidence-Based Optometry Committee. 

I can’t wait to give my fellow committee mem-
bers a big heartfelt air high five or fist bump. We 
have been hard at work on our assignments, which 
now entails reading, grading, and articulating sci-
entific papers. We need to get together in a socially 
distanced format, and Denver looks like the 
perfect destination. I was disappointed but 
completely understood the venue change 
from Anaheim, California, and I believe 
the conference will be great.

In the right direction
All in all, it appears that we are headed in 
the right direction with regard to COVID-19, 
and I am excited to be taking off again in June 

and heading to Optometry’s Meeting. Are you 
going? If so, what are you most excited 

about? Do you have business there? 
Are you going to get live continuing 
education again? How are you feel-
ing about optometry slowly starting 
to “open back up?” 

Drop us a note and let us know. 
We can’t wait to see you again at an 

upcoming industry meeting (hopefully 
sooner rather than later).

It appears that we 
are headed in the 
right direction with 
regard to COVID-19, 
and I am excited to 
be taking off again in 
June and heading to 
Optometry’s Meeting.

Face 
masks 

affect more 
than spread of 
COVID-19; see 

page 8.

Getting back to optometry meetings

MAY 2021 |  
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RECENT INDUSTRY NEWS
Bausch + Lomb and Novaliq GmbH 
announced statistically significant topline 
data from the first phase 3 trial (Gobi trial) 
evaluating the investigational drug NOV03 
(perfluorohexyloctane) as a first-in-class eye drop 
with a novel mechanism of action to treat the signs 
and symptoms of dry eye disease (DED) associated 
with meibomian gland dysfunction (MGD).

The Gobi trial met its primary end points, 
including:

– Change from baseline in total corneal fluores-
cein staining achieved statistical significance 
at day 15 (P= .001, secondary end point), with 
continued results through day 57 (primary en 
point) compared to control (P<.001).

– Change from baseline in dryness score achieved 
statistical significance at day 15 (P=.009, sec-
ondary end point), with continued results 
through day 57 (primary end point) compared 
with control (P< 0.001) as rated on a visual ana-
log scale ranging from 0-100 (0=no discomfort; 
100=maximum discomfort).

The Gobi trial also met all of its secondary end 
points, showing statistically significant improve-
ments in the signs and symptoms of DED associ-
ated with MGD that were studied.

The phase 3 program for NOV03 includes an 
ongoing second phase 3, multicenter, randomized, 
double-masked, saline-controlled trial (Mojave 
study) and a multicenter, open-label, single-arm 
12-month safety extension trial (Kalahari study). 
Topline results from Mojave, if positive, will allow 
for a filing to the FDA in 2022.

Johnson & Johnson Vision (JJV) received 
approval from the Japanese Ministry of Health, 
Labour and Welfare for Acuvue Theravision with 
Ketotifen, the first and only vision correction con-
tact lens that relieves allergic eye itch. The lens 
contains ketotifen, an H1 histamine receptor antag-
onist for the prevention of itch associated with eye 
allergies. Acuvue Theravision with Ketotifen may 
help patients who wish to continue wearing con-
tact lenses during the allergy season.

Essilor debuts Crizal Rock 
lenses, which are 3 times 
more scratch resistant than 
entry-level Crizal prod-
ucts and 2 times easier to 
clean than its compet-
itors, according to the 
company. About 77% 
of eyeglass wearers 
wipe their lenses with 
T-shirts, tissues, or tow-
els at least once a week, 
according to Essilor.

Crizal Rock lenses are 
available now in all Essilor 
lens designs, including Vari-
lux and Eyezen.

CooperVision, 
Optometry Giving Sight, 
and Special Olympics 
joined to support the Special 
Olympics Lions Clubs 
International Foundation 
Opening Eyes program, which 
aims to strengthen vision care 
inclusion for individuals with 
intellectual disabilities. The 
organizations have committed 
$300,000 through 2023 to 
provide Special Olympics 
athletes with vision and eye 
health screenings, prescription 
eyewear, and sports goggles. 
The companies will also 
provide education and 
training for eye care professionals and optometry 
students so they are better able to meet the needs 
of this group. 

The sponsorship dollars will be used to 
promote vision care inclusion as part of Special 
Olympics programming in Kenya starting in 2021 
and in the United States in 2022. 

Neurolens has launched the neurolens 
Measurement Device, Gen 2 (nMD2). The 
nMD2 is an objective, accurate, and repeatable 
way to measure binocular vision or, more 
specifically, eye alignment. Employing over 
10,000 data points per patient, the eye tracking 
system can identify eye misalignment as small 
as 0.1 prism diopters. Diagnostic information 
from the nMD2 is used to prescribe neurolenses 
with contoured prism technology, which brings 
the eyes into alignment, relieving the headaches, 
neck and shoulder pain, eye strain, dry eye, and 
dizziness that many people experience when 
using their near vision.

The nMD2 is 80% smaller than the first 
generation, and the diagnostic test is 35% 
faster, according to the company. It employs 
technology such as USB 3.0 cameras to support 
faster eye tracking and increased fields of vision, 
allowing for additional testing capabilities. 
Measurements from the system are not affected 

by the examiner’s level of expertise or the 
patient’s responsiveness. It can be 

operated by a technician at any 
experience level.

The nMD2 will be com-
mercially available on 
July 1, 2021.

JJV announced a 
global strategic col-
laboration with Men-
icon. As part of the 

collaboration, Menicon 
will develop and manu-

facture contact lenses to 
help manage the progression 

of myopia in children. JJV will expand availabil-
ity of these lenses around the world. 

The collaboration with Menicon joins research 
partnership with the Singapore National Eye 
Centre and the Singapore Eye Research Institute.

Zeiss Vision Care US’s Zeiss UVClean tech-
nology, a UV-C disinfecting device designed pri-
marily for eye care professionals, has earned Red 
Dot Awards for industrial design and innovative 
product and a Consumer Electronic Show 2021 
Innovation Award. 

Zeiss partnered with Voxelight LLC and Trig to 
develop UVClean, which uses 4 germicidal UV-C 
bulbs to cover each pair of eyeglasses in UV light. 
The unit disinfects 6 to 10 frames in 40 seconds 
and kills up to 99.5% of common viruses and 
bacteria on the surface of eyeglasses, according to 
the company.

The design and manufacture of UVClean was 
in response to poor frame disinfectant choices. 
Soap and water cleaning is slow and labor inten-
sive, and frames may not be sufficiently dry for 
patients’ immediate use. Alcohol-based solutions 
or hydrogen peroxide can potentially damage 
frames over time and have an unpleasant smell. 
Industrial and consumer UV-C boxes are costly 
and bulky, or do not fit in a dispensing area.
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Ocular Surface Disease
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By Katherine M. Mastrota, MS, OD, 
FAAO, Dipl ABO

A
s we pass the 1-year mark 
of a global pandemic, wear-
ing a face mask to control 
disease spread has become 

commonplace. The regulations and rec-
ommendations of proper face mask wear 
remain divisive and variable across con-
tinents, countries, and states.

I suspect that in the United States, 
physicians and patients will continue 
to wear face masks, at least part-time, 
into 2022. It seems likely that in high-
risk environments for disease spread, 
mask wearing will remain mandatory.

Here, I present a collection of infor-
mation gleaned from physician experi-
ences during this unprecedented time of patient 
care. Of interest, a March 6, 2021, PubMed search 
of “face mask 2020” yielded 1223 results.

Health effects of face mask wear
Face mask wear has been associated with facial 
skin itch,1 worsening of atopic and seborrheic der-
matitis,2 flare-ups of dermatologic rosacea,3 malar 
rash,4 and possible ear protrusion in mask-clad 
children.5

In the world of optometry, face mask wearing 
during visual field studies can induce visual field 
defects, put patients at risk for endophthalmitis 
postintravitreal injections, and cause corneal abra-
sions.6-9 Furthermore, an altered visual field from 
mask wear increases the risk of falls.10

Mask-associated dry eye
Regarding masks and the ocular surface, face mask 
wear seems to contribute to patient tear film dys-
function complaints.11 A significant number of 
patients reported an increase in ocular discomfort 
when wearing a face mask, leading to the coinage 
of the acronym MADE: mask-associated dry eye.12 

One proposed cause of MADE is mask-directed 
air blowing across the ocular surface; another is 
poorly fitted masks causing a lower eyelid ectro-
pion or lagophthalmos. I have noted the latter to 
be the case especially for those patients with pre-
existing lower eyelid laxity. Similarly, widespread 
mask wear corresponds to an increased incidence 
of chalazion development.13 

Mask wear may provide a funnel for 
increased exposure of the eyelids to bac-
teria—and fogging eyeglasses—promot-
ing inflammation and chalazion forma-
tion. Recommendations to patients to 
mitigate the risk of chalazion include 
the use of an antiseptic mouthwash con-
taining hydrogen peroxide, alcohol, or 
povidone iodine to reduce bacterial load 
in the mouth. This may decrease the 
likelihood of masked breathing patterns 
altering normal flora of the eyelids and 
periorbital region. 

Good hand hygiene practices, avoid-
ance of face touching, avoidance of 
excessive mask adjustment, and use 
of adhesive tape over one’s mask on 
the bridge of the nose to minimize the 

upward direction of air toward the eyes may be 
helpful. The use of a 1% hypochlorous acid solu-
tion as part of daily eyelid hygiene may act as 
a deterrant for both antiviral and antibacterial 
blepharitis.

Communication challenges
Despite the crucial protective role of face masks, 
they pose challenges for daily face-to-face com-
munications. Nonverbal communication, such as 
facial gestures and expressions, constitutes 55% 
of overall communication.14 The physician-patient 
relationship is negatively affected by wearing face 
masks. Covering faces reduces the ability to deter-
mine patient emotions and affect physicians’ mea-
sured responses to situations.15 Likewise, the patient 
may miss a physician’s expressions of empathy. 

Furthermore, people with special needs and 
hearing disabilities rely on sign language to com-
municate. Covering the lower part of the face (nose, 
cheeks, mouth, and chin) may adversely affect 
their understanding of communicated informa-
tion and cause them to feel more disabled and 
ostracized.16 Sensitivity to these face mask–precip-
itated fractures in communication, and thought-
ful attention to ameliorating them, is necessary 
for successful doctor-to-patient information shar-
ing and emotional security.

It has been a year of challenge and discovery. 
Together, remembering subtle yet important face 
mask–related patient care strategies will get us 
through this.

REFERENCES
1. Krajewski PK, Matusiak Ł, Szepietowska M, Białynicki-
Birula R, Szepietowski JC. Increased prevalence of face 
mask–induced itch in health care workers. Biology (Basel). 
2020;9(12):451. doi:10.3390/biology9120451

2. Veraldi S, Angileri L, Barbareschi M. Seborrheic 
dermatitis and anti-COVID-19 masks. J Cosmet Dermatol. 
2020;19(10):2464-2465. doi:10.1111/jocd.13669

3. Chiriac AE, Wollina U, Azoicai D. Flare-up of rosacea 
due to face mask in healthcare workers during COVID-19. 
Maedica (Bucur). 2020;15(3):416-417. doi:10.26574/
maedica.2020.15.3.416

4. Nimmo A, Skinner L, Hole B, Taylor DM. Unmasking a 
malar rash during the COVID-19 pandemic. BMJ Case Rep. 
2020;13(9):e239004. doi:10.1136/bcr-2020-239004

5. Zanotti B, Parodi PC, Riccio M, De Francesco F, Zingaretti 
N. Can the elastic of surgical face masks stimulate ear 
protrusion in children? Aesthetic Plast Surg. 2020;44(5):1947-
1950. doi:10.1007/s00266-020-01833-9

6. Young SL, Smith ML, Tatham AJ. Visual field artifacts 
from face mask use. J Glaucoma. 2020;29(10):989-991. 
doi:10.1097/IJG.0000000000001605

7. Bayram N, Gundogan M, Ozsaygili C, Vural E, Cicek A. The 
impacts of face mask use on standard automated perimetry 
results in glaucoma patients. J Glaucoma. 2021;30(4):287-
292. doi:10.1097/IJG.0000000000001786

8. Hadayer A, Zahavi A, Livny E, et al. Patients wearing face 
masks during intravitreal injections may be at higher risk of 
endophthalmitis. Retina. 2020;40(9):1651-1656. doi:10.1097/
IAE.0000000000002919

9. Au SCL, Ko CKL. Corneal abrasion from removing face 
mask during the COVID-19 pandemic. Vis J Emerg Med. 
2021;22:100958. doi:10.1016/j.visj.2020.100958

10. Kal EC, Young WR, Ellmers TJ. Face masks, vision, and risk 
of falls. BMJ. 2020;371:m4133. doi:10.1136/bmj.m4133

11. Moshirfar M, West WB Jr, Marx DP. Face mask–associated 
ocular irritation and dryness. Ophthalmol Ther. 2020;9(3):397-
400. doi:10.1007/s40123-020-00282-6

12. Boccardo L. Self-reported symptoms of mask-associated 
dry eye: a survey study of 3,605 people. Cont Lens Anterior 
Eye. Published online January 20, 2021. doi:10.1016/j.
clae.2021.01.003

13. Silkiss RZ, Paap MK, Ugradar S. Increased incidence 
of chalazion associated with facemask wear during 
the COVID-19 pandemic. Am J Ophthalmol Case Rep. 
2021;22:101032. doi:10.1016/j.ajoc.2021.101032

14. Mohammadi K. The eyes have it: communication and face 
masks. The Guardian. May 30, 2020. Accessed March 6, 2021. 
https://www.theguardian.com/lifeandstyle/2020/may/30/
face-mask-eye-contact-commuication-coronavirus 

15. Nobilo B. Coronavirus has stolen our most meaningful 
ways to connect. CNN. June 2020. Accessed March 6, 
2021. https://edition.cnn.com/interactive/2020/06/world/
coronavirus-body-language-wellness/

16. Mheidly N, Fares MY, Zalzale H, Fares J. Effect of face 
masks on interpersonal communication during the COVID-19 
pandemic. Front Public Health. 2020;8:582191. doi:10.3389/
fpubh.2020.582191

Face mask the music
Mask wear affects the ocular surface, periorbital region, and patient-physician relationship

TAKE-HOME MESSAGE Although face mask wear 
during the pandemic has reduced virus transmission, 
physicians are finding other health effects related to 
mask wear, including facial skin itch, worsening of 
dermatitis, and mask-induced dry eye. In addition, mask 
wear affects doctor-patient communication.
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Mask wear may 
provide a funnel for 
increased exposure of 
the eyelids to bacteria.
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I
n my practice, I find patients will 
often fail to report concerns related 
to dry eye or lid disease when asked 
open-ended questions by my tech-

nical staff. As I examined my patients 
prior to the novel COVID-19 pandemic, 
I would ask questions about symptom-
atology based upon clinical signs while 
performing biomicroscopy. But now I 
try to balance my examination with 
avoiding breathing 6 inches from some-
one’s face and fogging my oculars. I 
have found that using a questionnaire 
helps to facilitate this discussion, allow-
ing me to address the signs and symp-
toms from across the room. 

Quantification and tracking of patients’ symp-
toms are important to clinical care. This is espe-
cially true regarding patients with dry eye, where 
much of the decision-making process is based on 
symptoms instead of clinical signs, as is the case 
with glaucoma or keratoconus. Many question-
naires are available to use to determine patient-re-
ported outcomes for therapeutic efficacy. They dif-
fer regarding the year created, language used, num-
ber of questions, question content, and degree of 
validation.1 Such assessments lend insight when 
patients visit an OD’s office for help with their 
visual comfort. I will review these questionnaires 
here and attempt to lend insight into which are 
better to use in clinic.

National Eye Institute Visual Function 
Questionnaire (NEI-VFQ-25)
I included this survey because it is often used to 
compare and validate dry eye disease (DED) ques-
tionnaires. The original survey developed in 2001 
included 51 questions, and a shorter instrument 
of just 25 questions is often used.2 

This survey is often used in research and has 
been validated in 50 languages. It boasts strong 
validity, internal consistency, and test-retest reli-

ability. It correlates well with the Ocular Surface 
Disease Index (OSDI), less so with the McMon-

nies questionnaire. NEI-VFQ-25 con-
tains pain subscales that are some-
times used in studies but are not spe-
cific for DED or the psychometric prop-
erties of DED.1

OSDI
The OSDI has been used extensively in 
research. It is a 12-item survey devel-
oped in 1997.3 It boasts strong psycho-
metric properties and was created to 
assess subjective dry eye symptoms and 
their effects on vision-related activities 
of daily living over the previous week.1 
It contains 3 questions regarding ocu-
lar symptoms and environmental trig-

gers and 6 questions regarding vision-related func-
tion. It is available in many languages. However, 
it does not address all dry eye symptoms, such 
as foreign body sensation. It has been compared 
with many of the questionnaires discussed here.

The following questionnaires have strong psy-
chometric properties addressing health-related 
quality of life (QOL).

Dry Eye-Related Quality-of-Life Score 
(DEQS)
The DEQS questionnaire is a 15-item survey devel-
oped in 2013 to assess subjective symptoms and 
DED effects on daily living activities over the previ-
ous week.4 It includes 6 questions on ocular symp-
toms and 9 on DED effects on QOL. The test scores 
significantly correlate with the NEI-VFQ-25. How-
ever, it has been validated only in Japanese.

Impact of Dry Eye in Everyday Life 
(IDEEL)
The IDEEL questionnaire is a 57-item diagnostic 
instrument with strong psychometric properties 
developed in 2003.5 Its questions assess subjec-
tive dry eye symptoms and satisfaction with DED 
treatment within the previous 2 weeks as well as 
vision-related functions of daily living.1 

It is available in English and Chinese and is 
based on FDA guidance on patient-reported 
outcomes, but it must be purchased and takes  
30 minutes to complete. The OSDI and the IDEEL 
are both strongly validated and reliable DED ques-
tionnaires to assess QOL.6

University of North Carolina Dry Eye 
Management Scale (UNC DEMS)
The UNC DEMS is a single-item questionnaire devel-
oped in 2014 to assess subjective symptoms and 
their effects on daily living activities over the pre-
vious week.7 It boasts strong psychometric proper-

ties and was developed based on the FDA’s Patient 
Reported Outcomes guidance. 

It is available in English but has not been vali-
dated in other languages. It is strongly correlated 
with the OSDI and moderately correlated with tear 
film break-up time (TFBUT).7

Ocular Comfort Index (OCI) 
The OCI is a 12-item questionnaire developed in 
2007 to evaluate ocular symptoms within the pre-
vious week.8 This survey has good psychomet-
ric properties but asks questions only about ocu-
lar symptoms. It does not ask questions about 
health-related QOL. It has a moderate positive 
correlation with the OSDI and negative correla-
tion with TFBUT. 

The next group of questionnaires are less sound 
psychometrically.

Dry Eye Questionnaire (DEQ)
The DEQ was developed in 2001 and contains 21 
questions for DED diagnosis and severity assess-
ment.9 Despite being developed to assess DED effect 
on QOL, it lacks a designated cutoff value to clin-
ical application. It has not been validated in lan-
guages other than English. Although the DEQ cor-
related significantly with the OSDI and McMonnies 
questionnaires, its reliability has not been vetted.1

The DEQ was shortened to create the DEQ-5 
(Figure 1). This survey includes questions about 
the frequency and severity of ocular discomfort 
and dryness over the last month and includes a 
question about frequency of watery eyes. 

Ocular Surface Disease (OSD) 
The OSD is an 80-item questionnaire that was 
first reported in 2002.10 The French group behind 
the survey wanted to create a patient self-evalua-
tion questionnaire specific to OSD. Four sections 
address patient symptoms, medical history, sat-
isfaction with treatment, and OSD QOL over an 
indefinite time frame. 

The English version of the OSD QOF section 
was created in 2015.1 This OSD section is not spe-
cific for DED and lacks a designated cutoff value, 

Using surveys to help 
manage dry eye disease
Patient questionnaires differ in length, focus, and validity

Much of the 
decision-making 
process of dry 
eye is based on 
symptoms instead 
of clinical signs.

TAKE-HOME MESSAGE Patient questionnaires 
can help ODs drive dry eye disease management. 
Surveys such as the Ocular Surface Disease Index, 
National Eye Institute Visual Function Questionnaire, and 
Standard Patient Evaluation of Eye Dryness Question-
naire are reviewed for question content, validity, and 
use in clinic. 
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does not have a designated cutoff 
value for DED. A shorter version of 
8 questions was developed in 2012,12 
but testing was limited to small  
sample groups.

Standard Patient 
Evaluation of Eye Dryness 
Questionnaire (SPEED)
The SPEED is a 20-item survey devel-
oped in 2005 to assess the severity 
and subjective symptoms of patients 
with DED.13 Its psychometric proper-
ties have not been fully investigated. 
The questionnaire obtains subjec-
tive responses about the presence 
or absence, frequency, and sever-
ity of dry eye symptoms. It does 
not have adesignated cutoff value. 

There is a good correlation 
between the SPEED and the mei-
bomian gland function, one of 
the main DED causes. There-
fore, this questionnaire is useful 
for meibomian gland dysfunction 
evaluation.14,15

Symptom Assessment in 
Dry Eye (SANDE)
The SANDE survey is a 2-item 
instrument developed in 2007 to 
quantify the frequency of dry eye 
symptoms and severity over the pre-
vious 60 days.16 Its psychometric 
properties have not been adequately 
examined. The questionnaire has 
2 versions. Initial testing uses ver-
sion 1. The patient is instructed to 
indicate on a horizontal scale their 
severity of symptoms. Repeat test-
ing is performed using version 2. 

Patients indicate the change in 
frequency and severity using a sim-
ilar horizontal scale with their sta-
tus at last visit designated at the 
midline. There is no designated cut-
off value. Despite the simplicity of 
the test, baseline SANDE and OSDI 
scores were significantly correlated 
at the baseline visit. Changes in the 
SANDE and OSDI score from base-
line to follow-up visits were signifi-
cantly correlated as well, although 
less so. Examinations of reliability 
have not been performed.

Commentary
The NEI-VFQ-25 and the OSDI sur-
veys are often used in research, so 
it is important for ODs to be famil-
iar with these instruments. The Dry 
Eye Workshop II (DEWS II) recom-
mended the OSDI and the DEQ-5.17 
The OSDI is available as an iPhone 
application (Figure 2). The cut-
off values for mild, moderate, and 
severe dry eye assist practitioners 
with treatment decisions. 

but psychometric properties have been examined. The 
OSD QOF section was reported to have good validity 
and reliability, although the overall questionnaire has 
not been vetted.1

Contact Lens Dry Eye Questionnaire 
(CLDEQ) 
The CLDEQ contains 36 questions and was developed in 
2001.11 It was created to specifically investigate dry eye 
symptoms among contact lens wearers. Its psychometric 
properties have not been vetted. It addresses QOL con-
cerns in contact lens wearers over the last 7 days, but it 
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For contact lens practitioners, a contact lens-spe-
cific questionnaire can be useful to identify con-
cerns related to wearing time and comfort. Contact 
lens wearers may not have the standard dry eye 
symptoms identified using other questionnaires. 

Personally, I have used the SPEED question-
naire in my office for years. It is quick to admin-
ister, which I appreciate, and it is useful in quan-
tifying the severity of the most common dry eye 
symptoms experienced by patients.18,19 Other tests 
may be stronger psychometrically, or address QOL, 
but in my practice I am concerned primarily with 
ocular symptoms.
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Dry Eye Questionnaire 5-question survey (DEQ-5) FIGURE 1

Figure 1.  Dry Eye Questionnaire 5-question survey (DEQ-5).

Figure 2.  The Ocular Surface Disease Index (OSDI) app available for iPhone.
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Never have it Not at all intense Very intense

Never have it Not at all intense Very intense

A. During a typical day in the past month, how often did your eyes feel discomfort? 

A. During a typical day in the past month, how often did your eyes feel dry? 

During a typical day in the past month, how often did your eyes look or feel excessively watery? 

B. When your eyes felt discomfort, how intense was this feeling of discomfort at the end of the 
day, within 2 hours of going to bed?

B. When your eyes felt dry, how intense was this feeling of dryness at the end of the day, within 2 
hours of going to bed?

 1a +  1b +  2a +  2b +   3 =   Total

____ + ____ + ____ + ____ + ____ = _______

Score:
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anti-VEGF = anti–vascular endothelial growth factor; AOA = American Optometric Association.
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
Neovascular (Wet) Age-Related Macular Degeneration (AMD); Macular Edema Following Retinal Vein Occlusion (RVO); Diabetic 
Macular Edema (DME); Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments.  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure.  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events.  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of 
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through  96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience.  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 91 patients following BRVO in 
one clinical study (VIBRANT).

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

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

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

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity.  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS.
8.1 Pregnancy 
Risk Summary 
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population 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 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary 
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception 
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility 
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use.  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use.  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age in 
these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2019, Regeneron Pharmaceuticals, Inc.  
All rights reserved.

Issue Date: 08/2019  
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By A. Paul Chous, MA, OD, FAAO

C
hallenges exist in diagnosing and 
grading diabetic retinopathy (DR). 
Multiple analyses show that many 
patients with diabetes are not 

receiving dilated eye examinations at 
recommended intervals, with increased 
rates of nonadherence among racial 
minorities and economically disad-
vantaged persons.1-3 Eye care providers 
sometimes incorrectly grade the severity 
of DR when compared with standard-
ized grading from image reading cen-
ters.4-6 Moreover, recent post hoc anal-
ysis of data from a major clinical trial 
involving patients with moderately severe or worse 
nonproliferative DR (NPDR) being serially followed 
and treated by retina specialists showed a signif-
icant minority of subjects had their DR severity 
undergraded by those specialists when compared 
with the image reading center.7 

In private conversations with several retinal spe-
cialists, they have expressed, in essence, “I don’t 
know how severe a given patient’s DR is until I see 
the results of wide-field fluorescein angiography.”

Grading DR severity
One strategy for addressing these gaps in DR iden-
tification and accurate staging is artificial intelli-
gence (AI) retinal imaging algorithms that deploy 
machine learning to help detect and stage the 
disease. Two such systems currently have FDA 
approval for autonomously detecting more than 
mild DR: IDx-DR (Digital Diagnostics) and EyeArt 
AI Screening System (EyeNuk, Inc). Both allow 
nonophthalmic health care personnel to screen 
patients with diabetes for the presence of DR and 
assess levels of severity that warrant evaluation 
by an eye care specialist.

The EyeNuk algorithm allows secondary grad-
ing of vision-threatening DR and features a prac-
titioner mode that allows eye care professionals to 
grade DR severity independently of AI, then com-
pare that grading with the AI grading. Third-party 
adjudication (EyeScreen Human + AI Diagnos-
tic Service) is available in cases of disagreement.

Clinical studies
Clinical validation results of both algorithms show 
good detection and accuracy statistics. IDx-DR 
produced 87.2% sensitivity and 90.7% specific-
ity for more than mild DR (Early Treatment Dia-
betic Retinopathy Study[ETDRS] level 35 or higher) 
in a trial of 900 subjects compared with Univer-
sity of Wisconsin’s Fundus Photograph Reading 
Center assessment.8 EyeArt showed 91.3% sensi-
tivity and 91.1% specificity for more than mild 
NPDR in 101,710 consecutive patient encounters, 

and 98.5% sensitivity for referable DR 
in 6353 patient encounters, defined as 
more than moderate NPDR (ETDRS level 
47 or higher) or diabetic macular edema 
(DME), when compared with certified 
image graders in the EyePACS DR tele-
screening program.9 

AI systems potentially help primary 
care providers ensure that patients 
with diabetes receive retinal evalua-
tions despite not scheduling or keep-
ing appointments with eye doctors for 
dilated eye examinations. The systems 
may also help providers and health sys-
tems improve their diabetes care qual-

ity metrics (ie, Healthcare Effectiveness Data and 
Information Set [HEDIS] scores). EyeNuk strati-
fies DR severity in a way that might drive patients 
at high risk for diabetes into eye care providers’ 
offices sooner and potentially augments the pro-
viders’ ability to decide which patients require 
referral to a retinal specialist for consideration of 
treatment (eg, patients with moderately severe or 
worse NPDR, proliferative DR, or macular edema).

AI grading
One example of a patient with DR graded by me 
and the EyeNuk system is seen in Figure 1. This 
patient had moderate intraretinal hemorrhages 
and modest vein beading in 2 quadrants of each 
eye, along with early DME OD that was confirmed 
by optical coherence tomography (OCT). Submis-
sion of macula- and disk-centered 45˚ color reti-
nal images for each eye yielded an AI grading of 
vision-threatening DR in both eyes in less than 
2 minutes from submission, consistent with my 
clinical diagnosis of severe NPDR OU with DME 
OD. This patient presented with 20/20 corrected 
acuities, and the AI grading helped confirm my 
recommendation for referral to a retina specialist.

Let me be very clear: I am a proponent of in- 
person eye examinations and expert diagnosis and 
staging of DR by experienced eye care practitioners 
in a human environment that facilitates patient 
engagement regarding prevention, diagnosis, and 
treatment options. These AI systems are not per-
fect statistically or from a patient treatment per-
spective. For example, I think patients with mild 

Embrace, don’t fear, AI in diabetic retinopathy
Automated detection of disease helps patients as well as doctors

A. PAUL CHOUS, 
MA, OD, FAAO,
has a practice 
emphasizing diabetes 
eye care and 
education in Tacoma, 
Washington.

Figure 1. A 28-year-old asymptomatic male patient with type 1 diabetes and severe nonproliferative diabetic retinopathy as graded by his 
optometrist and confirmed by artificial intelligence autonomous grading (EyeScreen Human + AI Diagnostic Service).   
(Images courtesy A. Paul Chous, OD, FAAO.)

See AI on page 18
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NPDR should see whether they have minimal DR 
so that they can be educated on steps to prevent 
progression. AI systems also depend on the acqui-
sition of high-quality images, do not yet evalu-
ate the retinal periphery for DR lesions that por-
tend greater risk of progression, and do not yet 
employ OCT, the most sensitive tool for detect-
ing and staging DME, the leading cause of vision 
loss from diabetes.

Conclusion
Patients with diabetes should visit an eye care 
specialist for annual examinations to detect other 
diseases or conditions in addition to detecting or 
staging DR. Eye examinations are also an excellent 
way to deliver diabetes-specific patient education 
that reinforces or expands on advice from other 
providers. The best strategy primary care provid-
ers can deploy for improving rates of DR screening 
is to foster expressly open and collaborative rela-
tionships with experienced and technologically 
savvy eye care providers in their own commu-
nities rather than purchase redundant apparatus 
that serves just one, albeit vital, aspect of manag-
ing the care of patients with diabetes.

AI represents an opportunity to help prevent 
blindness in underserved communities with poor 
access to health care in the United States and world-
wide. It may help eye care practitioners improve 
their staging and referral acumen and ensure deliv-
ery of therapy to patients who are most likely to 
benefit from it. AI is not a cure-all for DR detection 
and staging, but it might help to preserve vision at 
a population level and improve care. AI advance-
ments are unlikely to take anyone’s job, but they 
will likely make for better doctors.
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RULE

DO NOT HAVE FANS CIRCULATING 
AND BLOWING AIR ON YOUR FACESTAY HYDRATED!

HEALTHY BLINKING
Studies show our blink decreases from 20 per minute  
to 7 during screen time. To get into the habit of healthy 
blinking, try this exercise:

Blink and hold for 3 counts; open your eyes  
and hold for 2 counts. Repeat.

DAILY ESSENTIAL FOR EYES
Use rewetting drops to help support the 3 layers 
of the tears on the front surface of the eye. Use 
at least twice a day as part of a normal routine.  
If staring at screens all day, increase the drops 
to 4 to 6 times daily.

Look at 
something  
20 feet away  
for a period  
of 20 seconds 
for every 20 
minutes you 
spend on a 
screen.

Drinking water helps with eye dryness. Try to drink your weight in ounces per day. This can further dry the front surface of the eye.

Ensure it is at eye level 
whether it is a laptop, 
phone, tablet, or TV.

KEEP THE  
SCREEN AN ARM’S 

LENGTH AWAY

Source: Selina R. McGee, OD, FAAO

TIPS FOR PREVENTING OCULAR ZOOM FATIGUE



INDICATIONS AND USAGE: RESTASIS® and RESTASIS MultiDose® ophthalmic emulsion are indicated to increase tear production in
patients whose tear production is presumed to be suppressed due to ocular infl ammation associated with keratoconjunctivitis sicca.
Increased tear production was not seen in patients currently taking topical anti-infl ammatory drugs or using punctal plugs.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS: RESTASIS® and RESTASIS MultiDose® are contraindicated in patients with known or suspected 
hypersensitivity to any of the ingredients in the formulation. 
WARNINGS AND PRECAUTIONS 
POTENTIAL FOR EYE INJURY AND CONTAMINATION: Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
USE WITH CONTACT LENSES: RESTASIS® and RESTASIS MultiDose® should not be administered while wearing contact lenses. If 
contact lenses are worn, they should be removed prior to the administration of the emulsion. Lenses may be reinserted 15 minutes 
following administration of RESTASIS® and RESTASIS MultiDose® ophthalmic emulsion. 
ADVERSE REACTIONS: In clinical trials, the most common adverse reaction following the use of cyclosporine ophthalmic emulsion
0.05% was ocular burning (upon instillation)—17%. Other reactions reported in 1% to 5% of patients included conjunctival hyperemia, 
discharge, epiphora, eye pain, foreign body sensation, pruritus, stinging, and visual disturbance (most often blurring).
PLEASE SEE NEXT PAGE FOR A BRIEF SUMMARY OF THE FULL PRODUCT INFORMATION.
REFERENCES: 1. RESTASIS® (cyclosporine ophthalmic emulsion) 0.05% [prescribing information]. Irvine, CA: Allergan, Inc; 2017. 2. RESTASIS Multidose® (cyclosporine ophthalmic 
emulsion) 0.05% [prescribing information]. Irvine, CA: Allergan, Inc; 2016. 3. Symphony Health, PHAST Prescription Monthly, data through October 2019. 4. IQVIA, Xponent 
PlanTrak, January 2019- October 2019. 5. Managed Markets Insight & Technology, LLC. Yardley, PA: Managed Markets Insight & Technology, LLC; March 2020.

*Increased tear production was seen at 6 months when used as directed.1,2

 † Source: Managed Markets Insight & Technology, LLCTM, a trademark of MMIT Database, as of March 2020. Data are subject to change. Data are not guarantee of coverage, or partial or full payment,
by any payers. Actual benefi ts determined by respective plan administrators, insurer plans, coverage criteria, and formularies are subject to change without notice. Check each patient’s coverage
with applicable insurer. Allergan does not endorse any individual plan. Formulary coverage does not imply effi  cacy or safety.

RESTASIS® helps more of your 
patients make their own real tears.1,2*
For patients with decreased tear production 
presumed to be due to ocular infl ammation 
associated with chronic dry eye

94% AND 95% OF COMMERCIAL AND PART D PATIENTS ARE COVERED5†

Individual results may vary.
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05% and  
RESTASIS MULTIDOSE® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® AND  
RESTASIS MULTIDOSE® PACKAGE INSERTS FOR FULL  
PRESCRIBING INFORMATION.
INDICATION AND USAGE 
RESTASIS® and RESTASIS MULTIDOSE® ophthalmic emulsion are 
indicated to increase tear production in patients whose tear production is 
presumed to be suppressed due to ocular inflammation associated with 
keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® and RESTASIS MULTIDOSE® are contraindicated in patients 
with known or suspected hypersensitivity to any of the ingredients in the 
formulation. [see Adverse Reactions]
WARNINGS AND PRECAUTIONS 
Potential for Eye Injury and Contamination 
Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
Use with Contact Lenses 
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. If contact lenses are worn, they should 
be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® and RESTASIS 
MULTIDOSE® ophthalmic emulsion.
ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the 
labeling: Potential for Eye Injury and Contamination  
[see Warnings and Precautions] 
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of 
cyclosporine ophthalmic emulsion 0.05% was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival 
hyperemia, discharge, epiphora, eye pain, foreign body sensation, pruritus, 
stinging, and visual disturbance (most often blurring).
Post-marketing Experience 
The following adverse reactions have been identified during post approval 
use of cyclosporine ophthalmic emulsion 0.05%. 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.
Reported reactions have included: hypersensitivity (including eye swelling, 
urticaria, rare cases of severe angioedema, face swelling, tongue swelling, 
pharyngeal edema, and dyspnea); and superficial injury of the eye (from the 
container tip touching the eye during administration).
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary: Clinical administration of cyclosporine ophthalmic emulsion 
0.05% is not detected systemically following topical ocular administration 
[see Clinical Pharmacology (12.3)], and maternal use is not expected to result 
in fetal exposure to the drug. Oral administration of cyclosporine to pregnant 
rats or rabbits did not produce teratogenicity at clinically relevant doses  
[see Data].
Data 
Animal Data: At maternally toxic doses (30 mg/kg/day in rats and 100 mg/
kg/day in rabbits), cyclosporine oral solution (USP) was teratogenic as 
indicated by increased pre- and postnatal mortality, reduced fetal weight 
and skeletal retardations. These doses (normalized to body surface area) are 
5,000 and 32,000 times greater, respectively, than the daily recommended 
human dose of one drop (approximately 28 mcL) of cyclosporine ophthalmic 
emulsion 0.05% twice daily into each eye of a 60 kg person (0.001 mg/
kg/day), assuming that the entire dose is absorbed. No evidence of 
embryofetal toxicity was observed in rats or rabbits receiving cyclosporine 
during organogenesis at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively. These doses in rats and rabbits are approximately 3,000 and 
10,000 times greater, respectively, than the daily recommended human dose.
An oral dose of 45 mg/kg/day cyclosporine administered to rats from Day 
15 of pregnancy until Day 21 postpartum produced maternal toxicity and an 
increase in postnatal mortality in offspring. This dose is 7,000 times greater 
than the daily recommended human dose. No adverse effects in dams or 
offspring were observed at oral doses up to 15 mg/kg/day (2,000 times 
greater than the daily recommended human dose).
 

Lactation 
Risk Summary
Cyclosporine is known to appear in human milk following systemic 
administration, but its presence in human milk following topical treatment 
has not been investigated. Although blood concentrations are undetectable 
following topical administration of cyclosporine ophthalmic emulsion 0.05% 
[see Clinical Pharmacology (12.3)], caution should be exercised when 
RESTASIS® and RESTASIS MULTIDOSE® are administered to a nursing 
woman. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for RESTASIS® and 
RESTASIS MULTIDOSE® and any potential adverse effects on the breast-fed 
child from cyclosporine.

Pediatric Use
Safety and efficacy have not been established in pediatric patients below the 
age of 16.

Geriatric Use
No overall difference in safety or effectiveness has been observed between 
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male 
and female mice and rats. In the 78-week oral (diet) mouse study, at doses of 
1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found 
for lymphocytic lymphomas in females, and the incidence of hepatocellular 
carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/
day, pancreatic islet cell adenomas significantly exceeded the control rate 
in the low-dose level. The hepatocellular carcinomas and pancreatic islet 
cell adenomas were not dose related. The low doses in mice and rats are 
approximately 80 times greater (normalized to body surface area) than 
the daily human dose of one drop (approximately 28 mcL) of cyclosporine 
ophthalmic emulsion, 0.05% twice daily into each eye of a 60 kg person 
(0.001 mg/kg/day), assuming that the entire dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic 
in the Ames Test, the V79-HGPRT Test, the micronucleus test in mice and 
Chinese hamsters, the chromosome-aberration tests in Chinese hamster 
bone-marrow, the mouse dominant lethal assay, and the DNA-repair test in 
sperm from treated mice. A study analyzing sister chromatid exchange (SCE) 
induction by cyclosporine using human lymphocytes in vitro gave indication 
of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies 
in male and female rats receiving oral doses of cyclosporine up to 15 mg/kg/
day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day 
normalized to body surface area) for 9 weeks (male) and 2 weeks (female) 
prior to mating.

PATIENT COUNSELING INFORMATION
Handling the Container
Advise patients to not allow the tip of the container to touch the eye or any 
surface, as this may contaminate the emulsion. Advise patients to not touch 
the container to their eye to avoid the potential for injury to the eye. 
[see Warnings and Precautions]

Use with Contact Lenses
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. Advise patients that if contact lenses are 
worn, they should be removed prior to the administration of the emulsion. 
Lenses may be reinserted 15 minutes following administration of RESTASIS® 
and RESTASIS MULTIDOSE® ophthalmic emulsion. 
[see Warnings and Precautions]

Administration
Advise patients that the emulsion from one individual single-use vial is to be 
used immediately after opening for administration to one or both eyes, and 
the remaining contents should be discarded immediately after administration.

Advise patients to read the Instructions for Use for detailed first-time use 
instructions for the multidose bottle.

Rx Only

Based on package inserts 71876US19 and 72843US12 
© 2017 Allergan. All rights reserved. 
All trademarks are the property of their respective owners.
RES103567_v3  09/17  
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diagnose and manage glaucoma, spec-
tral domain optical coherence tomogra-
phy (SD-OCT) has become indispens-
able by revolutionizing the ability to 
objectively map glaucomatous tissue 
loss and quantify the depth of said loss. 
As with any evolving technology, expe-
rience has taught us to recognize that 
although OCT has greatly enhanced 
our abilities as clinicians, diagnosing 
and tracking disease with OCT requires 
understanding its limitations. ODs must 
recognize that humans still drive the 
technology and need to ensure the qual-
ity of the information it provides.

OCT basics
Prior to examining how to improve image qual-
ity awareness to improve decision-making, ODs 
should understand the basic information that they 
must collect from these machines to maximize 
their value in assessing glaucoma. Although each 
OCT platform has its own specific scan protocols 
and analyses that are not directly comparable with 
each other, at a bare minimum, both circumpap-
illary retinal nerve fiber layer (RNFL) and mac-
ular scans must be performed to confirm that a 
patient has glaucoma and to understand the extent 
and topographical distribution of structural dam-
age present. 

Most ODs, concentrating on the fact that glau-
coma is an optic neuropathy, will routinely obtain 
scans of the optic nerve and RNFL. However, more 
than 30% of retinal ganglion cells (RGCs) are found 
in the macular region (central ±8°). Unsurpris-
ingly, early glaucoma has been shown to involve 
widespread shallow and deep local damage to the 
RNFL in the macula.2 Failure to scan the mac-
ula in suspected or known glaucoma cases can 
result in underassessing damage because of lack 
of perspective, which could lead to underinformed 
management. Mwanza et al reinforced this notion 
in 2014 when they concluded that a combination 
of RGC and RNFL thickness outperformed those 
individual parameters by themselves in diagnos-
ing glaucoma.3 

Ordering and interpreting optic nerve 
and macular information is the current 
standard in glaucoma care and must 
be universally embraced in optomet-
ric management. Fortunately, 1-page 
reports such as PanoMap (Carl Zeiss 
Meditec, Inc) and the Hood Report (Top-
con and Heidelberg platforms) blend 
this information for easier and more 
intuitive analyses. 

Watch for artifacts
When reviewing the optic nerve and 
macular data supplied by individual 
OCT platforms, maintain a “trust, but 
verify” mind-set. Preparing for the inev-

itability of errors is a more realistic approach to 
imaging than being surprised when errors occur. 

Research shows that artifacts that affect the 
quality and subsequently the utility of imaging 
are common in clinical practice. Results from a 
2016 review and analysis of this topic states that 
more than 25% of patients were be expected to 
have SD-OCT glaucoma imaging artifacts that 
could introduce false-positive or false-negative 
interpretation.4 

Many factors result in artifacts or errors of which 
ODs must be aware to maximize the scan signal 
strength and reflectivity. Potential errors can be 
broken into 3 categories: patient dependent, oper-
ator dependent, and machine dependent.4,5 

A nonexhaustive list is provided below for 
perspective:

– PATIENT-DEPENDENT FACTORS: Age (relative 
to reference database), pupil size, tear film 
quality, media opacities (cataracts, vitreous 
condensation, etc), eye movements, 
blinking, epiretinal membranes, myopia/
increased axial length, abnormal optic 
nerve insertion, parapapillary atrophy, 
cyclotorsion, previous congenital or 
acquired optic neuropathies, or macular 
conditions

– OPERATOR-DEPENDENT FACTORS: Poor 
alignment of scan (axial, rotational, 
centration), incorrect patient positioning, 
or OCT lens opacities

– MACHINE-DEPENDENT FACTORS: Inaccurate 
segmentation of tissue or inaccurate 
delineation of disc margins

Database ranges
After addressing artifacts that may affect data util-
ity, ODs must understand how the various machines 
present normal and a deviation from that normal—
and when to recognize that “green isn’t always 
clean.” Each instrument platform has its own nor-
mative database comprising  individuals of vari-
ous ages, races, and sex. Remarkably, the FDA has 
no standard or guidelines for the types or num-
bers of participants who should be included in 

these databases or how those data should be pre-
sented or analyzed.6 

A more realistic way to classify these databases 
is to use the term reference rather than normative 
because they do not necessarily represent popu-
lation norms but rather are indicative of averages 
of patients who met inclusion criteria as defined 
by individual manufacturers. Those averages are 
based on proprietary segmentation, scanning pro-
tocols, and thickness algorithms.7 

Regardless of how the individual databases 
were compiled, tissue thicknesses are presented 
by all platforms as normal, borderline, or outside 
normal limits/abnormal. These thicknesses are 
based on the percentile distribution of database 
thicknesses and employ color schemes to aid in 
analysis. The color schemes use white as well as  
traffic-light colors green, yellow, and red. 

White includes the 95th to the 99th percentile 
(above normal), green includes the 5th to the 95th 
(normal), yellow includes the 1st to the 5th (bor-
derline), and red shows the 1st percentile (below 
normal).7 Here lies the trap: Green accounts for 
90% of the tissue thickness on these machines. 

From a research/probability standpoint, this 
may be an acceptable way of conducting busi-
ness. However, relying on machine probability in 
clinical practice is unacceptable and can lead to 
a false sense of security in disease management. 

A “normal” finding doesn’t mean the patient 
is free of disease or from progression over time. 
Conversely, an “abnormal” finding doesn’t mean 
the patient has disease, and misinterpretation of 
results could lead to a patient unnecessarily receiv-
ing a diagnosis of a chronic disease. For example, 
in the Cirrus reference database, the range of aver-
age RNFLs in the “normal” range for a 69-year-
old patient is 75 to 107 µm.8

Using the data
So, what is the relevance of this large range of 
tissue for clinical practice? Let’s step back for a 
moment and quickly review dynamic ranges, mea-
surement floor, and steps. The OCT dynamic range 
is the usable range between the highest and low-

TAKE-HOME MESSAGE OCT is an integral part of 
the glaucoma diagnostic and management process. Ac-
quiring high-quality OCT scans is critical for determining 
the usefulness of the featured data. The color schemes 
provided by each instrument are based on their propri-
etary reference databases and bias toward these color 
presentations. This can result in physician misinterpre-
tation. Although test-retest variability with OCT is small, 
it should be accounted for when determining whether 
detectable progression has occurred.

See OCT on page 22

OCT in glaucoma management: Green isn’t always clean
Continued from page 1
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est capturable values of tissue, based on healthy 
eyes. The measurement floor is the lowest detect-
able value beyond which measurement has no clin-
ical value. Test-retest variability will be required 
multiple times in any test run because the test is 
repeated and this noise defines a measurement 
step. The test-retest variability for average RNFLs 
on the Cirrus platform is 4 µm.8,9 

The number of steps in the overall range 
determines how much significant change can be 
detected over time: The greater the number of 
measurement steps in a given range, the greater 
the ability to capture glaucomatous changes over 
time.10 For example, if a dynamic range of an 
instrument is 20 µm and each step is 10 µm, the 
usefulness of that instrument is limited to detecting 
2 steps of change. However, if the range is 100 µm  
with 10 µm steps, then 10 steps of change could 
be detected.

The relevance and potential wake-up call of this 
information are that within the “green,” a signifi-
cant number of steps of RNFL progression exists, 
meaning there can be substantial, clinically mean-
ingful glaucomatous loss even though the machine 
will categorize those changes as “normal.” As a 
point of reference, results from a study by Medeiros 
et al employing estimated RGC count at various 
stages of glaucoma found that a loss of 5 µm is 
equivalent to a loss of 100,000 RGCs. Needless to 
say, a lot of 5-µm steps live between 75 to 105 µm.11

An additional important point to remember is 
that there is a wide range of tissue thickness that 

could be glaucomatous regardless of the normal 
range within the reference database. Results from 
a study by Wollstein et al found that although 
patients with a visual field defect had an average 
RNFL as measured by Cirrus of 75.3 μm, patients 
were found to have glaucoma with a thickness of 
100 μm and a patient with a thickness of 68 μm 
was found to be normal.12

The take-home point should be obvious: Reli-
ance on colors for affirmation of universal nor-
malcy for patients in the exam room is a mistake.

The amount of tissue that can be lost within the 
“green” is a nice segue into a brief conversation 
about capturing progression on OCT. It should be 
noted that a significant difference exists between 
“true” progression and “detectable” progression.13 
Normal age-related attrition of RNFL is consid-
ered to be less than –1 µm per year (average of 
–0.54 µm per year), in which case a greater rate 
of change might be indicative of “true” patholog-
ical tissue loss.14

However, the OCT’s ability to detect change is 

limited by test-retest variability and reproducibil-
ity, which is greater than “true” change at the axo-
nal level. On OCT printouts, RNFL measurements 
are provided in global averages, quadrants, sec-
tors and clock hours. The most reproducible mea-
surement is average/global RNFL, and the least 
reproducible measurement is clock hours (Fig-
ures 1-4; Table). Average/global RNFL reproduc-
ibility is approximately 4 to 5 µm, depending on 
the OCT platform.9,15 This has led to the informal 
Rule of 5, which states that if a patient with glau-
coma undergoes a repeatable 5-µm or greater loss 
of average RNFL on consecutive scans, that loss 
is considered quantitative evidence of progression 
and might justify escalating treatment.16

Investigators recently found that the Rule of 5 
must be used with caution because it is not spe-
cific for glaucoma progression between tests and 
performs worse longitudinally than OCT trend-
based analysis.16,17 Specifically, after 5 years of 
semiannual testing, the use of Rule of 5 resulted in 
24.8% false positives, potentially causing unnec-
essary treatment in patients with stable disease 
and unnecessary burden without benefit. 

Regardless of informal rule or structured 
machine-based trend analyses usage, ODs cannot 
over-rely on OCT data alone. ODs should require a 
comprehensive analysis of all clinical data before 
intensifying a patient’s disease management.

Conclusion
This review of OCT in glaucoma care barely 
scratches the surface. Remember these guiding 
points in practice. First, OCT is a supplement for 
good clinical observation and should not be used 

OCT
Continued from page 21

A “normal” finding 
doesn’t mean  
the patient is free  
of disease or  
from progression 
over time.

Figure 1. Examples of potential sources of error.  A. Machine error of segmentation (arrow)   B, C. Operator error with radial alignment (B) and anterior-posterior alignment (C; roof defect, arrow).  D. Patient error 
with vitreous condensation impeding accurate segmentation of inferior retinal nerve fiber layer (RNFL) tissue (arrows show calculation circle and subsequent effect to temporal-superior-nasal-inferior-temporal).
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Figure 1. Artifacts and sources of errors
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as a sole determining factor. Second, confirming scan 
quality and utility always needs to be the first action 
before applying OCT data to decision-making. Third, 
avoid color scheme bias and preconceived notions of 
“normal” thicknesses to provide a customized analy-
sis for the patient. Vetting disease progression requires 
more than simply applying easy-to-remember, informal 
rules. Although OCT has expanded knowledge, ODs 
still need to drive the machine, not let it drive them.
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Figure 4. Zeiss Cirrus Normative Data detail printout for RNFL parameters showing reproducibility limits. Note the value of 78 µm for average 
thickness (black arrow). With test-retest variability on any given day, the machine could have rendered a minus limit of 74 µm (red arrow) upward 
to a plus limit of 82 µm (yellow arrow).
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Figure 2. Example of a previous patient who 
received a diagnosis of ocular hypertension and 

then received a diagnosis of glaucoma in 2016 due 
to progressive RNFL loss. Note the number of steps 
of average RNFL lost within the “green,” reinforcing 

the flaw in decision-making based on applying 
color schemes. Notably, no functional defects were 

elicited at the time of diagnosis.

Figure 3. Example of global difference of –6 µm 
on consecutive scans. If machine variance is 5 µm, 

this change is significant and possibly clinically 
meaningful. However, a trend analysis is a more 
effective strategy for detecting progression than 

using the Rule of 5.

Figure 2.

Figure 3.

RNFL parameters Value
Percentile 

value

Value minus 
reproducibility 

limit

Percentile 
value

Value plus 
reproducibility 

limit

Percentile 
value

Average thickness 78 9 74 4 82 22

Temporal thickness 70 80 64 63 76 88

Superior thickness 92 7 82 1 102 22

Nasal thickness 63 36 57 18 69 56

Inferior thickness 88 3 79 1 97 10
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S
ince the early days of my grad-
uate school training, it has 
been my dream to offer con-
cussion and  vision rehabilita-

tion to patients. I credit this in large part 
to my wife, whom I met while she was 
training as a doctor of physical therapy. 
Through her interest in brain injury and 
neurological rehabilitation, I was keen 
to learn more about the visual system 
and its impact on the efficacy of physi-
cal and occupational therapy outcomes. 

Postconcussion syndrome and vision
More than half of the brain’s cortex is dedicated to 
visual processing.1 As the most common type of 
brain injury, concussions can be associated with 
visual symptoms such as blurry vision, difficulty 
reading, light sensitivity, double vision, and visual 
field defects. Patients can experience impaired eye 
tracking as one of the effects of postconcussion 
syndrome, occurring immediately after the initial 
trauma and sometimes lasting months or years.2 

As I worked toward my optometry degree con-
current with a master of public health, I focused 
on the link between brain injuries and vision. I 
realized there was an unmet need for functional 
vision evaluation in patients with concussion, and 
I became passionate about filling that void.

I learned that only a handful of formally accred-
ited physical medicine institutions had recommen-
dations or resources related to vision. Although 
that tide is changing, vision concerns in the setting 
of concussion and brain injuries are still underdiag-
nosed and undertreated. This is largely because of 
the lack of understanding about treatment options 
and confusion around the appropriate specialist 
for referral. It is clear that ODs are specifically 
positioned to play a key role as a member of the 
interdisciplinary team alongside physical thera-
pists (PTs) and occupational therapists (OTs) car-
ing for patients with brain injury. 

I have committed to educating health 
care providers about the advantages of 
referring patients to eye care special-
ists in order to identify and treat these 
often-overlooked concussion-related 
vision problems. ODs interested in add-
ing or growing vision therapy as part of 
their practices will need to get to know 
their referral networks and understand 
the technology available to help patients 
achieve their personal recovery goals.

Educate
To build my patient base, I aimed to 
educate the largest source of referrals 

in my area about the benefits of vision therapy 
for patients with concussions. I worked to estab-
lish relationships with key providers such as PTs, 
OTs, speech therapists, and neuropsychologists at 
outpatient and inpatient rehabilitation facilities. I 
introduced myself to primary care physicians, as 
well as providers at urgent care centers and hospi-
tal emergency departments. I sought to help these 
health care providers understand that my practice 
is specifically positioned to treat eye movement 
disorders and that I was eager to collaborate with 
them to complement patients’ overall care.

Health care providers must understand that opti-
mal benefits from physical and occupation ther-
apy cannot be achieved if patients have underly-
ing untreated deficits in their vision and/or eye 
movement. Sometimes the fix is an easy one, such 
as improving visual acuity with a change in a 
glasses or contact lens prescription or the addition 
of prism lenses. However, a detailed evaluation of 
a patient’s eye movements can identify disorders 
that will not show up on a standard eye exam.

Tests and tools of the trade
Succeeding at vision rehabilitation for concussion 
requires bringing something that is difficult to 
identify and hard to understand to the forefront 
for both referring providers and patients. One of 
the first things I invested in for my practice was 
technology to do just that.

Screening tests
My referral center will perform vestibular ocular 
motor screening on patients with concussion to 
learn whether moving the eyes or stimulating the 
vestibular system incites symptomatology. If so, 
the patient should receive an ocular, vision, and 
vestibular work-up. I recommend that our referring 
centers conduct a nearpoint of convergence test 

to measure the patient’s ability to bring the eyes 
together, which is often affected by concussions. 

Diagnostic and treatment technologies
One of the cornerstone technologies I first imple-
mented in my practice is the RightEye tracking 
system. This device uses infrared eye tracking 
technology to obtain an objective measurement 
of eye movements. RightEye provides informa-
tion that cannot be gleaned from a standard eye 
examination and visual acuity testing. It allows 
me to quantitatively assess patients’ eye move-
ments, pursuits, saccades, and fixation ability, and 
the reports can help track improvement over time.

In fact, RightEye has been invaluable for build-
ing my practice. Because it is portable, I can bring it 
into providers’ offices and show them how it works 
and the eye-tracking concerns it can uncover. My 
network has been impressed by the technology. 

My practice has incorporated other diagnos-
tic technology for use in patients with postcon-
cussion syndrome, such as Computer Orthoptics 
VTS4 vision therapy system. Additional devices I 
use for therapy include the Sanet Vision Integra-
tor, NeuroTracker, and Senaptec Sensory Station. 
I also implement other tools such as vectograms, 
charts, Marsden balls, balance boards and beams, 
word and thought games, and parquetry blocks. 
Vision therapy requires discovering the patient’s 
status and goals and tailoring the approach. It is 
not a one-size-fits-all treatment.

Conclusion
Vision therapy remains an underexplored area for 
ODs, and a lack of insurance coverage and the 
cost of devices are barriers to entry. However, a 
rewarding opportunity exists for those who com-
mit to educating their referral networks to build a 
patient base. Brain injuries affect nearly 1.7 mil-
lion Americans every year.3 Providing postcon-
cussion vision care to these patients helps them 
to enjoy an improved quality of life.
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By Chris Wroten, OD

T
he phrase “you’re fired” was 
made famous by our 45th Pres-
ident in a previous gig, but it 
is never pleasant to hear these 

words from a boss or to have to say them 
to an employee. Fortunately, our clinic 
now has a practice administrator who 
handles the task of delivering bad news, 
but in the past I have been the one to do 
it. I am sure all ODs could swap horror 
stories on the topic, but one I remem-
ber, in particular, occurred shortly after 
joining the practice.

A young OD’s predicament
We had recently hired a new technician who soon 
had a conflict with an older technician with a year 
of tenure with the practice. The older employee had 
supposedly begun assigning the newer employee 
the patient workups and special testing assign-
ments that she didn’t want to handle herself. There 
were also accusations from the newer employee of 
other subtle forms of harassment on the job and 
workplace bullying, which were reported to the 
office manager. 

Not having firsthand knowledge, I called an 
impromptu staff meeting at lunch that Friday and 
collectively addressed everyone. I reminded them 
that we were on the same team, we needed to set 
personal differences aside, and we were going to 
share equally in our duties. No one was named 
or singled out, but perhaps a guilty conscience 

betrayed the older technician because 
before I finished what I was saying, she-
exclaimed, “I don’t need this. I quit!” 
She grabbed her things and stormed out 
the door. Her abrupt departure was not 
what I was expecting.

This employee was good at her job, 
liked by patients, and aside from the 
recent challenges had never been a 
problem. Disappointed and somewhat 
rattled, I decided it was probably for the 
best. The office manager documented 
the incident and reported the resigna-

tion to our state’s Department of Labor/Unem-
ployment Office, then we all pitched in to make 
it through the busy afternoon clinic which was 
suddenly shorthanded.

The following Monday, I was seeing patients in 
a different office location when I received a call 
from the office manager. The employee in ques-
tion had shown up to work that morning like noth-
ing had happened. I told the office manager to 
inform the employee she was suspended for walk-
ing off the job and to send her home for the day 
with instructions to meet me at 7:45 a.m. the next 
morning when I was back in that office. 

The next morning, a senior manager sat in on 
that meeting as I informed the employee that we 
had accepted her resignation from Friday, thought 
it best for everyone involved to get a fresh start 
by parting ways, thanked her for her service, and 
wished her well. She immediately and loudly told 
me what I could do with myself using colorful 
four-letter words, then proceeded to throw a ball-
point pen at me. Fortunately, it missed, although 
it did take out a small chunk of the wall. 

Shell-shocked, I managed to keep my cool and 
walk away to deescalate the situation, asking 

the senior manager to help the employee col-
lect her belonging and escort her from the 

office. Thankfully, nothing more came 
of it—other than the employee filing 
for unemployment benefits, claiming 
she was fired without cause. I didn’t 
feel prepared to handle this situation 
as a young doctor. 

While it is best to hire wisely 
and carefully, then care for staff 
like family in order to keep good 
people, it is inevitable that at some 
point practice owners will address 

this challenge. Most ODs practice in 
“at will” states, meaning employers 

can terminate employees for any legal 
reason or for no reason at all, without 

incurring legal liability.1 However, best 
practices can ease the situation and reduce 

the risk of litigation. 

#1 DOCUMENT, 
DOCUMENT, 
DOCUMENT!

First, become familiar with distinctive state labor 
law requirements regarding terminating employ-
ees and consider engaging a local labor attorney. 
If the situation escalates to the point of termina-
tion, such a move should never come as a com-
plete shock to the employee, even though they may 
have been in denial. By that, I mean the employ-
ee’s personnel file should justify the action by 
containing write-ups, disciplinary actions, per-
formance evaluations, and remediation plans for 
subpar job performance. 

Even if an egregious offense occurs that jus-
tifies firing the employee on the spot, documen-
tation in the personnel file should show that the 
employee signed and dated an acknowledgement 
of receipt and understanding of the practice’s 
employee policy manual. The manual should list 
clearly stated job descriptions for each role in the 
company, including minimum requirements for 
the job, and general workplace expectations for 
every employee as decided by management (eg, 
punctuality, good attitude, team player, honesty, 
etc.). It should also state the behaviors that will 
not be tolerated and which may result in immedi-
ate firing (eg, sexual harassment, racial discrimi-
nation, workplace bullying, theft, etc.). 

#2 DON’T BELABOR 
THE POINT (BUT BE 
SENSITIVE TO TIMING)

Usually I could determine if an employee had a 
long-term future with our clinic by the time of 
their 90-day performance evaluation. If it is clear 
by then that they don’t mesh well with other team 
members, are unable to perform their job satis-
factorily, or have other significant work-related 
concerns, then it is best for everyone involved to 
move quickly. Do not forget the impact an under-
performing employee can have on a practice’s top 
staff. Someone has to cover for the employee in 
question, and they may drain staff morale in other 
ways. For everyone’s good, act quickly and deci-
sively in terminating their employment.

However, be sensitive to the timing of the notifi-
cation. While the following situations are not cause 

The safest way to fire  
a staff member
Follow these 4 suggestions to gracefully and safely let an employee go

TAKE-HOME MESSAGE Knowing how to fire an 
unproductive or disruptive staff member gracefully is 
an important key to successful practice management. 
Document everything, get straight to the point, be 
thoughtful of timing, and don’t apologize. 
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2021 collections. 

Danzica sports hexagonal rims in 5 pastel shades with metallic inner rims.

to indefinitely delay the decision, beware of how things may 
appear to other employees and risk of litigation, just in case 
reasonable steps can be taken to mitigate those concerns: 

– Employee or their spouse has just been diagnosed 
with cancer and it affects their health insurance 
coverage

– Employee is about to vest in the office’s 401k plan
– Employee has recently filed a whistleblower complaint 

or a grievance with the human resources department
– The timing is right before or during a holiday season

Consult a local labor attorney for guidance if doubt exists.

#3   BE SUCCINCT  
AND DIRECT

Whether the OD, a manager, a human resources director, or 
another representative of the practice has responsibility for 
firing employees, ensure that more than 1 senior staff mem-
ber is present to witness the dismissal. Conduct the termina-
tion meeting face-to-face in private. The meeting is generally 
best held at the end of a workday, and note that Friday is a 
prime option to allow everyone to cool off over the weekend. 

Such a conversation is never pleasant, but there is no sugar-
coating it, so be direct, succinct, and get to the point in the 
first sentence or 2, and phrase everything in the past tense.1,2 

For example, “Alexa, I’m sorry it has gotten to this point, 
but unfortunately the concerns we have discussed before are 
continuing to negatively affect your job performance, so we 
have let you go today. Thank you for your efforts here, and 
we wish you all the best. Let’s get your personal belongings, 
and we can walk out together.”

If the employee has redeemable traits and would be a good 
fit in another organization, consider offering to provide a 
reference for their next opportunity. For some limited situa-
tions, consider a week or 2 of severance pay.3

#4   DON’T  
APOLOGIZE

Despite the temptation, avoid apologizing or justifying the 
decision with additional details. Plus, don’t argue with the 
employee because it may lead to more confrontation. 

Layoffs and furloughs due to unforeseeable circumstances 
such as stay-at-home orders and economic downturns from 
the pandemic involve many of these same considerations. 
Knowing when and how to let employees go is vital to suc-
cess in today’s workplace!
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By Douglas P. Benoit, OD, FAAO

P
resbyopia is a fact of life. When 
patients get to their late 30s or 
early 40s, they begin to lose 
the ability to focus comfort-

ably at near. Eventually, intermediate 
vision is also involved. Fortunately, 
glasses and contact lenses can pro-
vide remedies to these vision changes. 
Such visual correction involves periodic 
evaluation of patients’ visual needs and 
changes to the lenses they are using, 
until they reach the point where their 
corrective lenses are doing all the near 
work. Then refractive error levels off, 
and the changes are rarer.

Managing presbyopia
Contact lenses to address presbyopia (true bifocals) 
have been in existence since the late 1940s. Inter-
estingly, bifocal (and now multifocal) designs are 
not prescribed to many presbyopic patients. Of the 
160 million presbyopes in the United States, only 
about 8% are fitted with a bifocal or multifocal 
lens design.1,2 For contact lens wearers who need 
help at near, the options used more often include 
monovision contact lenses, reading glasses over 
distance contact lenses, or a change to full-
time spectacle wear. 

Many patients who wear dis-
tance contact lenses in their 
earlier years do not want to 
rely on reading glasses as 
they age. It is a nuisance 
to carry readers, and for 
many the mental picture 
of their grandmother 
with readers perched on 
her nose is just too much. 
Rever t ing to wear ing 
glasses full-time is not some-
thing most contact lens wear-
ers want to do, either. Spectacles 
can get in the way of an active life-
style, and again, they can connote aging.

Monovision has been used for decades. The con-
cept is built on using the dominant eye to view 
distance, whereas the nondominant eye views 
near objects. In early presbyopes with a low add 
requirement, this fitting modality can be rela-
tively successful. As a patient’s refractive error 
progresses and add power increases, depth per-
ception decreases.3,4 

This decrease can lead to challenges in every-

day life such as trouble with parallel 
parking, going up or down stairs, or 
playing catch with a grandchild. Cou-
ple these problems with the lower sub-
jective vision ratings for monovision, 
and many patients wearing monovision 
contact lenses experience frustration.3,5  

There are medicolegal concerns with 
monovision to consider.4 When fitting 
a patient in monovision, it is prudent 
that they understand the limitations of 
that type of correction, then read and 
sign an informed consent that spells it 
out. For patients who are pilots, keep in 
mind that the Federal Aviation Admin-

istration will not allow any pilot, commercial or 
recreational, to fly while wearing a monovision 
correction. Informed consent is also not a bad idea 
with bifocal or multifocal contact lenses.

Multifocal challenges
So, why are practitioners reluctant to discuss, let 
alone fit, bifocal and multifocal contact lenses? 
Some of the hesitation may be because of nega-
tive experiences with such designs. Part of it may 
be the perception that fitting multifocal contact 
lenses is time-consuming, whereas another compo-

nent is a low level of knowledge and experi-
ence with modern multifocal designs.6 

Patients are often not com-
pletely happy with their vision 

when wearing multifocal con-
tact lenses, and a signifi-
cant part of that relates to 
dissatisfaction with near 
vision.6 The design of the 
contact lens being worn 
may be a factor because 
it may not be the best 

option for that patient. It is 
also likely that the patient 

has unrealistic expectations. 
Patient education is a big factor 

in achieving success.

Fitting multifocals
First, consider the patient. Is their ocular health 
(and general health) conducive to contact lens wear? 
Is there a concern for dry eye with or without con-
tact lens wear? Address eye lid, meibomian gland, 
and tear film problems before fitting the patient 
with contact lenses. Perform a new refraction to 
assess quality of vision and determine an accu-
rate starting point for the contact lens prescrip-

tion. Make sure that the patient’s binocular status 
and internal health are normal as well. Investigate 
the patient’s vocation and avocational activities. 
Lastly, what is the patient’s motivation to wear 
contact lenses? Do they want the vision they had 
at 25 years old, or do they simply want freedom 
from glasses in their daily activities? 

Next, the practitioner should evaluate the avail-
able choices for bifocal and multifocal contact 
lenses. Bifocal and multifocal contact lenses fall 
into 2 categories: alternating image (translating) 
and simultaneous image (aspheric and concen-
tric) designs. 

Alternating image designs are currently avail-
able only as corneal gas permeable (GP) lenses. 
Soft translating multifocal lenses were available 
in the past, but they are no longer manufactured, 
although new products may be on the horizon. All 
translating lenses, both GP and soft, feature dis-
tinct distance and near zones, and some designs 
have an intermediate zone as well. With trans-
lating designs, the pupil is positioned in the dis-
tance zone in primary gaze. When the eye rotates 
down as the patient attempts to read, the lens 
moves up—which can be accomplished by supe-
rior lid attachment, truncation at the bottom of 
the lens, or a combination of the 2—and the near 
portion of the lens is positioned before the pupil. 
This type of contact lens can provide very sharp 
vision at both distances, which helps patients with 
high visual needs, such as engineers. These lenses 
can be made in just about any distance and add 
powers, and the remaining parameters are cus-
tomizable as well.

Simultaneous image lenses are available in GP, 
soft, and hybrid materials and corneal and scleral 
designs. Plus, all can be configured as center-near 
or center-distance designs. For GP lenses, aspheric 
(front or back surface) and concentric designs are 

Keep presbyopes wearing 
their contact lenses
Choose various multifocal designs, learn how they work, and follow the fitting guide
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TAKE-HOME MESSAGE Presbyopia visits 
everyone at a certain stage of life, and contact lens 
wearers are no exception. Many contact lens wearers 
want to continue wearing their lenses into presbyopia, 
but many ODs do not suggest multifocal contact lenses 
to their patients. Alternating and simultaneous designs 
are available in a variety of modes and materials. ODs 
should pick diverse lenses, understand how they work, 
and try them on patients. The key to success is follow-
ing the fitting guide. 

8%
of presbyopes in the 
United States wear 

bifocal or multifocal 
contact lenses.
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available. The soft lens group has further divisions 
based on discard frequency, from annual discard 
down to daily disposables. Many soft multifocal con-
tact lenses come in fixed parameters, but custom 
designs, including toric multifocals, are available. 

With all simultaneous image lenses, multiple 
images are presented to the retina at the same time, 
and lens designs vary. Aspheric designs feature a 
relatively smooth transition from one power area to 
the next, whereas concentric designs have a more 
abrupt transition between power areas. Changes in 
pupil size and different power zone sizes create the 
visual result. 

Note that many multifocal contact lenses are 
designed to work via an enhanced, or modified, 
monovision approach. Some use differences in the 
size of add zones, with a smaller add intrusion on 
the dominant eye and a larger one on the nondomi-
nant eye. Others use a central distance power zone 
for the dominant eye and a central near power zone 
for the nondominant eye. Still other manufactur-
ers use the same zone size and type for each eye 
and advise pushing plus on the nondominant eye 
to enhance the patient’s vision. Practitioners use a 
combination of these design concepts to treat pres-
byopic patients. 

A more recent version of simultaneous image 
designs creates an extended depth of focus to pro-
vide good vision at all distances, and some designs 
manipulate positive spherical aberration to achieve 
that goal. Simultaneous image designs work well for 
patients who need good vision at multiple distance 
throughout their day, such as office workers who 
are on computers and at a desk during the workday.

Each practitioner should work with a few of the 
different designs to become comfortable with how 
they perform and which design to prescribe for which 
patient. The key is to follow the fitting guide for each 
lens. Manufacturers spend countless hours and dol-
lars developing these instructions. No 2 lenses are the 
same, despite what a parameter chart might show. 
Practitioners cannot fit a translating design corneal 
GP the same way they fit an aspheric corneal GP 
lens. Conversely, they cannot fit a center-near soft 
multifocal the same way they fit a center-distance 
soft multifocal. 

After becoming familiar with lens options, think 
about using a multifocal contact lens on all appro-
priate patients. That involves patient education. Talk 
about what the lens can and cannot do and what 
the patient should expect in the way of adaptation.

Conclusion
There is a large population of presbyopes out there. 
Many are probably in ODs’ practices already. Most 
contact lens-wearing patients want to continue to 
wear them as they age. With new designs, ODs can 
help these patients to stay in contact lenses without 
compromising vision.

REFERENCES
1. United States Census Bureau. Population by age and sex: 
2010. Accessed April 21, 2021. https://www.census.gov/data/
tables/2010/demo/age-and-sex/2010-age-sex-composition.
html

2. Akerman DH. 40 is the new 20/20–Presbyopia equals 
opportunity. Contact Lens Spectrum. March 1, 2010. 
Accessed August 27, 2019. https://www.clspectrum.com/
supplements/2010/march-2010/presbyopia-opportunity/40-is-
the-new-20-20-x2014;-presbyopia-equals-opp 

Benoit received his doctor of optometry degree from New England College of 
Optometry in Boston, Massachusetts. He has conducted multiple FDA clinical 
studies and lectures frequently on contact lenses and external disease. 

 kdbenoit@comcast.net

WIDELY AVAILABLEWIDELY AVAILABLE

E Y E  C A R E

AzaSite® and DuraSite® are registered trademarks of Sun Pharma and used under license. ©2021 Akorn, Inc. All rights reserved. JA019 Rev 01/21

Sustained Delivery with 
DuraSite® Technology

 
MyAkornEyeCare.com

for office resources 

http://www.myakorneyecare.com


30

Technology
 MAY 2021 |  

The balance of innovation acceler-
ation and resulting improved access 
to therapies with the continued need 
for the careful, methodical review of 
data form the basis to expand and 
develop policies and regulations. 
This balance guides new drug devel-
opment in the United States under the 
purview of the FDA. 

So, let’s talk process: How does 
a molecule developed in a labora-
tory end up as an innovative ther-
apeutic agent that we prescribe to 
our patients? What is the role of the 
FDA in the process? Do all drugs go 
through an identical clinical trial and evaluation 
process? And why are some drugs approved more 
quickly than others?

From bench to Rx pad
The pathway that leads to the marketing of a new 
drug is often a long, arduous, and expensive scien-
tific venture. For every 5000 molecules screened,  
5 make it to clinical trials, and usually only 1 
becomes an approved new drug.1 

It begins with basic science discoveries of patho-
physiology of the disease process, which identifies 
targets for therapy. This preclinical phase of drug 
development has a high rate of failure and involves 
the identification, synthesis, and purification of a 
molecule and the determination of potential safety 
and efficacy. The practical application of basic  
science through translational research leads to drug 
candidates that undergo initial toxicology studies in 
nonhuman animals.2,3 Positive results in the preclin-
ical phase lead manufacturers to filing an investiga-
tional new drug application with the FDA, which is 
a prerequisite to testing any product in humans.2-4 

Clinical trials typically involve testing drugs in up 
to 3 phases over approximately 6 years.3 Small phase 
1 trials evaluate the drug for toxicity in a group of 
healthy volunteers, phase 2 trials are designed to 
study the range of safe drug dosage in individuals 
with the condition, and phase 3 trials—the large, 
randomized, controlled clinical trials that we are 
most familiar with—include large groups of indi-

viduals and are used to establish efficacy 
of a drug.2-4

The studies that form the basis for the 
new drug application (NDA) or the biologics 
license application (BLA) that the FDA eval-
uates for affirmation of efficacy and safety 
are called pivotal trials, and these studies 
may be in phase 2 or 3.2,3 Study design can 
vary depending on the drug and indication 
and may include comparison with a placebo 
or with a well-known product (eg, timolol 
0.5% ophthalmic solution) and may use 
surrogate markers as end points in place of 
clinical outcomes. 

In evaluating drugs that treat chronic conditions, 
using a surrogate end point, such as reduction in 
intraocular pressure, in place of a clinical end point, 
such as visual field damage, greatly reduces the time 
required for the study period. However, there is no 
guarantee that improvement in a surrogate marker 
will directly translate to improvement in long-term 
patient outcomes.3,4 

Once a pharmaceutical manufacturer believes 
that it has evidence to demonstrate safety and effi-
cacy of a drug, it will submit an NDA or BLA to the 

Using a surrogate 
end point, such 
as reduction in 
intraocular pressure, 
in place of a clinical 
end point, such as 
visual field damage, 
greatly reduces the 
time required for the 
study period.

JESSICA STEEN, 
OD, FAAO, is 
assistant professor 
at Nova Southeastern 
University College 
of Optometry in Fort 
Lauderdale, Florida.

TAKE-HOME MESSAGE New drugs take different 
routes to achieve FDA approval. From an investigational 
new drug application through phase 3 trials, the process 
can take years. In addition to priority review designa-
tion, 4 pathways allow for increased flexibility: orphan 
drug status, fast-track designation, breakthrough 
therapy designation, and accelerated approval.

FDA for consideration.4 Although the role of the FDA 
in the timeline of a drug’s life span may not begin 
for many years after a molecule is discovered, the 
framework that drugs are developed and evaluated 
within and incentives for development are guided 
through policy and regulations implemented by 
Congress and within the domain of the FDA.4 

The goal of the FDA is person-centric: to ensure 
that human drugs in the United States are effective 
and reasonably safe.4 The FDA employs experts in 
science, medicine, and public health who are tasked 
with the evaluation of an NDA or BLA.3

There is no trick to the FDA approval of a drug—
approval follows a logical pathway based on 
well-controlled clinical trials that are required to 
demonstrate safety and efficacy of a drug. There 
is an understanding of the balance of safety and 
efficacy in any new product. For example, if pivotal 
trial results show significantly increased efficacy 
of a novel drug compared with a known product, 
evaluators may allow for a reasonable increase in 
adverse effects.5

Regulation and efficiency are concepts that are 
traditionally at odds, but the modern FDA has 
aimed to balance both interests. Long review times 
of nearly 3 years in the 1980s and 1990s have been 
improved to the current average of 8 to 10 months 
because of the expansion of user fees.3,6 

The Prescription Drug User Fee Act (PDUFA) was 
developed to streamline the review process of NDAs 
and BLAs, primarily by increasing the budget to 
allow for increased FDA personnel.3,5 As part of the 
PDUFA agreement, review deadlines are set by the 
FDA to accept or reject applications by 10 months 
following submission for typical applications or by  

From pipeline to prescription: New drug approval process
Continued from page 1
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Breakthrough therapy designation (2012) may be 
granted to drugs designed to treat serious conditions 
when preclinical data indicate significant improve-
ment over current treatments. These drugs are eli-
gible for the same features as fast-track designation, 
including early and frequent communication with 
the FDA, but have a more formalized list of actions 
that the FDA may take, resulting in decreased time 
to approval.3,4

The 21st Century Cares Act was passed by Con-
gress in 2016 to accelerate drug discovery, develop-
ment, and delivery of new treatments for patients 
in new ways, including allowing for the modern-
ization of clinical trial design and incorporation of 
real-world or observational evidence into the FDA’s 
decision-making process. It emphasizes the use of 
the above pathways to expedite drug development 
and includes 2 new expedited development pro-
grams for biologics and devices.8

Pandemic impacts
The pandemic has resulted in never-before-seen 
collaborations among American agencies, world-
wide health authorities, academia, and philan-
thropic organizations to expedite the development 
and evaluation of treatment and pre-
vention strategies for COVID-19.9 
The lag time in clinical test-
ing often related to funding, 
data acquisition and evalu-
ation, and human resources 
has been trimmed to a mini-
mum, while the rigorous scien-
tific process required for new drug 
development continues.9

A range of short- and long-term 
impacts of the pandemic on clin-
ical trial progress have been and 
will continue to be seen. Effects 
have ranged from pausing trial 
participant enrollment and study 
visits, hindering individuals’ 
access to potentially lifesaving 
treatment by limiting entrance to 
clinical trials, to delaying or cancel-
ing new projects. 

For investigators, especially early-stage 
investigators, changes to original timelines 
put funding in jeopardy, threatening new scientific 
progress. In ongoing trials, fewer consistent fol-
low-up visits and resulting smaller sample sizes and 
reduced statistical power can make it more difficult 
to determine the benefits of a particular therapy—or 
its adverse effects.10

Bottom line
At a glance, the pathway of drug development can 
seem convoluted at best and opaque at worst. Under-
standing the process and regulations that permit 
the FDA to ensure that the benefits of a drug out-
weigh the known risks prior to entering the market-
place can help optometrists make informed treat-
ment decisions. 

Continued developments to regulatory frame-
work aim to ensure the most innovative, transfor-
mational drugs have a pathway to approval and 
still meet safety and efficacy requirements with 
the goal of increasing availability and access to 
potentially game-changing therapies.

6 months for applications eligible for priority 
review.3,6 Drugs that may qualify for priority review 
must meet significant therapeutic advancement cri-
teria compared with available treatments.3,5

As a result of the implementation of PDUFA, the 
FDA is one of the most efficient drug regulatory 
agencies in the world and often completes evalua-
tion of data for therapies earlier than in Canada or 
Europe.3 The shift to a system of improved efficiency 
in which 45% of the FDA’s budget is funded through 
user fees means that a significant proportion of FDA 
staff salaries are funded by industry, which raises 
the concern of industry influence.7 Although PDUFA 
has reduced drug approval timelines, the assess-
ment of safety in quickly approved drugs has been 
called into question. However, large evaluations of 
postapproval safety events have found no associa-
tion between shortened review times and increased 
drug safety–related events.4,5

Following approval of a drug, the manufacturer 
continues to monitor adverse effects and clinical 
benefits, which may be formally evaluated through 
a phase 4 clinical trial.3 Adverse events identified in 
a clinical setting by physicians or patients are to be 
reported through the FDA’s Adverse Event Reporting 
System. Underreporting is a serious concern, and 
as a result a system called the Sentinel Initiative 
was developed to ensure the ability to evaluate data 
from a large number of individuals using electronic 
records, insurance registries, and insurance claims.3

Road to new treatments
Of interest are expedited pathways to drug devel-
opment in the United States. In addition to priority 
review designation, 4 pathways allow for increased 
flexibility in developing new drugs that may be used 
in combination, which may allow for approval based 
on smaller or fewer trials that may not be random-
ized, controlled, or blinded; or based on traditional 
outcome measures.3,4 

The Orphan Drug Act (1983) allows maximum 
flexibility to the design of pivotal trials, including 
single-arm studies and use of surrogate end points 
for drugs that treat rare conditions (fewer than 
200,000 individuals affected in the United States), 
for example biallelic RPE65 mutation. To promote 
drug development for rare conditions, manufactur-
ers are also eligible for the Orphan Drug Act tax 
credit which covers 25% of research and develop-
ment costs and access to grants and additional mar-
ket exclusivity.3,4

Fast-track designation (1988) was developed at 
the height of the AIDS crisis and may be granted to 
drugs that fill an unmet clinical need. Drugs that 
may qualify include those for conditions with no 
currently approved treatment, such as geographic 
atrophy. Drugs that receive this designation may 
be approved without phase 3 clinical trials. Addi-
tionally, continuous communication with FDA offi-
cials through the drug development process helps 
to ensure that concerns are quickly resolved or 
averted, which can significantly speed the devel-
opment process.3,4

Accelerated approval (1992) may be granted to 
drugs based on evaluation of surrogate end points in 
clinical trials that are “reasonably likely to produce 
patient benefit” in drugs that fill an unmet clinical 
need for the treatment of serious conditions, which 
can shorten the length of pivotal trials.3,4

Steen teaches ocular pharmacology and serves as director of the glaucoma 
service at the Nova Southeastern University College of Optometry’s Eye Care 
Institute.    jessicaa.steen@gmail.com 
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F
or years, the health care industry has been 
trying to figure out how to get people to buy 
into telehealth services. Are users concerned 
about security? Is it too hard to use? Will 
patients who are older be comfortable seeing 

their doctor online? It turns out that a pandemic 
was the catalyst no one saw coming.

Telehealth care during the pandemic 
and beyond
The Centers for Disease Control and Prevention 
reports that telehealth usage increased 50% in the 
first quarter of 2020 compared with the first quar-
ter of 2019. Plus, the start of the second quarter 
of 2020 showed a 154% increase from the prior 
year.1 Changes in the way telehealth visits were 
reimbursed helped make this change and encour-
aged vendors and health care providers to offer 
increased support for virtual health platforms.

But how could providers quickly pivot to pro-
vide the services their patients needed without see-
ing them in person? According to a Kaiser Family 
Foundation (KFF) report, many providers didn’t 
have the capacity to offer telehealth at the level 
the pandemic required at the beginning of 2020.2 
Regulatory changes brought a new influx of cash 
to health care systems to create or upgrade tele-
health systems. The KFF revealed that although 
50 of America’s largest health systems already 
had telemedicine programs in place, only about 
15% of physicians in those systems actually used 
the platform.

The explosion of demand for telehealth services 
and new financial support for this channel meant 
that many health care systems had to consider 
revising or replacing their platforms and offering 
support and education to providers and patients. 
Health care systems that didn’t have these chan-
nels already in place found out quickly that there is 
a lot more to telehealth than a virtual connection.

More than just video
When it comes to telehealth platforms, there is no 
such thing as a one-size-fits-all approach. Each 
patient and provider has specific needs, and there 
is a wide range of services offered in every health 

system. Organizations need a flexible vendor part-
ner that can satisfy different preferences among 
both physicians and patients, says Dan Olson, 
senior vice president of provider and payer solu-
tions at Amwell, a Boston, Massachussetts-based 
telemedicine company.

“We find that our customers have a wide range 
of needs, and many want an integrative solution,” 
Olson says. “But they also have providers that 
really want fast, easy, and simple.”

Early in the pandemic, some health care provid-
ers resorted to private systems like Zoom or Face-
Time to see patients if their systems weren’t ready 
to meet their virtual patient care needs. But these 
platforms bring up privacy concerns, and there is 
no consistency throughout the health care system. 
The focus shouldn’t be to just see a patient over a 
video stream but should focus on providing them 
with a safe and secure space that will allow pro-
viders to integrate care with their electronic med-
ical records (EMRs). It’s not enough just to put a 
screen between patients and providers.

Systems should be agile, integrated
According to Patrick Rainville, director of busi-
ness development at Iron Bow Healthcare Solu-
tions, a telehealth firm headquartered in Virginia, 
health care systems should be looking for enter-
prise platforms that don’t need to be developed 
from scratch. Software platforms that can be con-
figured for individual workflows at the use level—
not coded—are in high demand.

“A vendor should offer something that can scale 
from home use and wellness to ambulatory, skilled, 
acute care, and more,” he says. 

Telehealth systems have to be agile and easy 
to use for both providers and patients while also 
offering a consistent experience. Blending flex-
ibility and consistency can be difficult. A lot of 
practices launched telehealth solutions quickly to 
meet the demand presented by COVID-19. Accord-
ing to Rainville, one problem of hasty solutions 
was that many lacked integration to a health sys-
tem’s electronic health record (EHR). 

“Everyone ran out with COVID-19 and tried to do 
video visits,” says Rainville, “The market is kind 
of paused now as vendors look at enabling vir-
tual health throughout the entire care continuum.”

EHR incorporation is essentially make or break.
“Usually companies that struggle don’t have an 

EHR integration,” says Chad Anguilm, vice presi-
dent of in-practice technology services at the Mich-
igan-based health care consulting firm Medical 
Advantage.

There also must be an understanding of clinical 
care and workflow. “It’s not enough to just offer 
a telephone number or link,” says Anguilm. “It’s 
about training and support for everyone involved. 
Everything from triage to ‘webside manner’ is com-

pletely different in telehealth, and you have to be 
trained properly from the front office to the clin-
ical team.”

Look for a proven record, adaptability
A vendor must be able to evolve with customer 
needs and scale across an enterprise, too. A lot 
of technology solutions can connect people, but 
delivering care is a different animal. A vendor 
partner should have a record of success—and be 
able to prove it.

“You need a partner that has done its due dili-
gence and vetting,” Olson says. “Experience mat-
ters when it comes to telehealth platforms.”

A good vendor will be able to demonstrate suc-
cess with other clients and be willing to create 
workarounds and flexible solutions where cus-
tomers need them. They should share where their 
gaps lie and what they are planning to be able to 
move forward. Telehealth isn’t a static platform.

Health care systems should ensure their ven-
dor partner is prepared to stick around and help 
long after a contract is signed.

“Choosing a partner that has done this before or 
who has a customer base where they have demon-
strated success is important,” Olson says. “A lot of 
people claim they can do things, but they might 
not be health care specific. It’s important to have 
experience in health care because workflows and 
all the different systems you work with are very 
different than turning on a web meeting. You need 
account management and support teams that will 
walk you through it and build trust.”

The biggest question, says telehealth expert 
Joseph Brennan of Moonshot Health Consulting 
in Grand Rapids, Michigan, is how the system 
and patients will be supported after the health 
system signs on.

“When implementing a technology in health 
care, [remember that] whoever is supporting you—
the relationship is critical,” Brennan says. “So I 
would ask [the vendor], ‘What is your model for 
support and what do I get with what I’m buying?’”

According to Anguilm, it’s helpful to have a 
dedicated project manager or support team from 
start to finish. Sustainability is also key. If waiv-
ers and reimbursement change once the pandemic 
subsides, you shouldn’t need to find a new plat-
form. A good partner will have a full implemen-

Your future telehealth program
BUILDING A PLAN BEYOND THE PANDEMIC

TAKE-HOME MESSAGE The pandemic has 
prompted patients and practitioners to embrace tele-
health visits. Experts offer tips on choosing a telehealth 
platform and partner vendor, such as scalability, a 
proven record in health care, and ongoing support. 

It’s not enough 
just to put a screen 
between patients and 
providers.
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tation plan laid out, detail how you will reach out 
to and educate patients, provide reimbursement 
information, and more. Avoid long-term contracts, 
he says, because there isn’t much information yet 
on what reimbursement for telehealth will look 
like a year from now.

“Simply put, a good vendor partner program 
should feel like an extension of ongoing opera-
tions,” says Roland Therriault, president and exec-
utive vice president of sales at InSync Healthcare 
Solutions, a Florida-based health care technology 
company. “Health care organizations looking for 
a strong partner for telehealth should expect a 
level of support that maximizes opportunity and 
minimizes headaches and interruptions to cur-
rent workflows.” 

“Vendor partners should take on the heavy lift-
ing of implementations, technology adoption and 
optimal use of a telehealth solution,” Therriault 
says. “In addition, the best relationships ensure 

EHR 
INTEGRATION

COLLABORATIVE
CARE

TELEHEALTH
MEDICAL BILLING FLEXIBILITY

See Telehealth on page 34

Telehealth software 
should provide a 

seamless experience 
between patients and 

providers. The best 
solutions allow easy 

appointment scheduling 
and documentation of 

care during a patient visit 
to ease administrative 

burden. Otherwise, 
providers are forced to 

switch between platforms 
entering and reviewing 
information instead of 

concentrating on patient 
care. 

Roland Therriault, president and executive vice president of sales at InSync Healthcare Solutions, says 
it’s important for a forward-thinking telehealth vendor to offer the following:

Solutions that 
allow information 

exchange between 
stakeholders improve 
care delivery. When 
care team members 
can send and receive 

notes and videos, 
patients ultimately 

receive more 
coordinated,  

effective care.

There are many EHR 
platforms capable of 

providing or integrating 
with telehealth 

providers. However, the 
important question to 

ask is: How is telehealth 
billing handled? The best 
solutions automate the 
claims creation process 

when a visit begins 
and allow for denial 

management and batch 
rebilling.

Cookie-cutter telehealth 
solutions that don’t allow for 
customizations to address 
specific practice nuances 
should be marked off any 

list. Health care is complex, 
and no 2 practices are alike. 

A large provider organization 
will have access to resources 

that a small, specialty 
practice will not. Plus, the 
needs of a mental health 

provider are much different 
from those of a pediatric 

practice. Telehealth 
solutions should be able to 

address these nuances. 

THERRIAULT SUGGESTS PRACTICES AND HEALTH SYSTEMS ASK THE FOLLOWING QUESTIONS WHEN CHOOSING A VENDOR PARTNER:

What to look for in a telehealth vendor

  Can you provide a proven 
track record of successful 
implementations?

  What implementation and 
support options do you 
provide?

  How much of your budget 
is dedicated to ongoing 
research and development?

   What is your pricing 
structure?

  Can your solution integrate  
with my EHR and billing 
systems?

  Does your solution allow 
providers to document 
during a session?

  Can we customize the 
solution to fit our practice’s 
needs?

  Is the telehealth solution  
Health Insurance Portability  
and Accountability Act 

compliant, and can  
it protect against  
emerging security  
threats?

ongoing success by keeping providers apprised of 
evolving regulatory movements, ensuring infra-
structures align with the most advanced secu-
rity functionality, and ongoing support and over-
sight of end-user education. This way, provid-
ers are able to focus on patient care and other  
mission-critical activities.”

Red flags and warning signs
When it comes to telehealth, the big challenge 
seems to be on the technology end. But solutions 
that focus on technology alone aren’t enough. Tele-
health platforms have to have a deep understand-
ing of health care and the needs of both patients 
and providers. When searching for a telehealth 
platform, Olson says there are a number of things 
to watch for, including vendors that overpromise.

“That should raise a red flag, in my opinion,” 
Olson says. “A vendor saying it can do anything a 
customer wants is not practical in the real world.”

Olson suggests asking vendors for references 
from providers who use their system already. They 
should be willing to share success stories.

Anguilm agrees. “Ask for 2 or 3 references in a 
similar specialty,” he says. “If it’s taking a long time 
to find those references, that should be a red flag.” 

Anguilm also says that it’s also important to look 
for glitches and delays during demonstrations of 
the program. If it happens in a demo, it will hap-
pen live, he warns. Make sure the company can 
support the technology it promises. 

Brennan suggests that part of the vendor part-
ner selection process should include a discussion 
of failure and connection rates. Do users who sign 
on stay on for their appointments? Where are peo-
ple dropping off, and what can the vendor do to 
help address this?

Ongoing support and service should happen, 
too, with teams dedicated to addressing patient 
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problems and support providers.
“When you’re looking for a 

partner, look for someone who 
has been around and has a 
full-service offering,” says Kevin 
Greene, director of health care 
sales at Iron Bow. According to 
him, it’s not enough for a ven-
dor to supply a product. There 
needs to be operational and clin-
ical support with an understand-
ing of the outcomes users are 
trying to reach.

The best vendors offer help-
desk services and ongoing sup-
port for clinical and technical 
support.

“If you are looking for a ven-
dor, you get commodity offer-
ings,” Greene says. “When you 
look for a partner, you get some-
one who will invest with you. 
You need partners that want to 
have a shared-risk environment 
that will put skin in the game, 
like a per-click share to make 
sure the program is successful.”

Overall, Brennan says, the 
understanding that not every 
solution works for every system 
and that there is a big difference 
between technology and health 
care is essential. The key is find-
ing someone who understands 

your goals and knows what it 
will take to get you there.

“It’s all the same thing. It’s 
videoconferencing bolted onto 
your EMR,” he says. “But if 
the person you’re talking to 
doesn’t have any health care 
references, that’s a big red flag. 
They’re either brand new and 
you’re going to be their first 
customer, or it’s not going that 
great. Many tech people don’t 
understand how intricate every 
aspect of health care is. This 
isn’t a retail shopping experi-
ence; this is health care.”
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HP-GUAR
Forms a cross-linked meshwork 

on the surface of the eye to 
hold lubricants in place2

1

SODIUM HYALURONATE
Naturally occurring moisture substance 
found in tears that helps the lubricants 
to provide longer-lasting hydration1,3*

2
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