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Selected by Stephen D. MclLeod, MD

Natural History of Geographic
Atrophy Secondary to AMD
June 2020

Despite termination of the phase 3
lampalizumab clinical studies in 2017
due to insufficient efficacy, the Proxima
A and B portions of the
trials have yielded impor-
tant data on the relationship ¥
between visual function

and worsening geographic Ophthalmology

atrophy (GA) from age-re-
lated macular degeneration
(AMD). In a comparative
analysis, Holekamp et al.
found that the natural
history studies spotlight the
major functional loss and
rapid progression that are
common with GA, even in
early stages of the disease.
Between May 2015 and
February 2017, three cohorts were
involved in these prospective studies:
+ patients with bilateral GA and no
choroidal neovascularization (CNV)
in either eye (Proxima A cohort; 295
participants)
+ patients with GA but no CNV in the
study eye plus CNV in the other eye
with or without GA (Proxima B/fel-
low-eye cohort; 168 participants)
+ patients with GA only in the study
eye and no CNV in either eye (Proxima
B/fellow-eye intermediate AMD cohort;
32 participants)
Follow-up duration varied because

of early termination of studies. The
primary outcome was the mean change
in GA lesion area in the study eyes.

At 24 months, the adjusted mean
(standard error) change in lesion area
was 3.87 (0.15) mm? in the Proxima A
cohort, 3.55 (0.16) mm? in the fellow-
eye CNV cohort of Proxima B, and 2.96
(0.25) mm? in the fellow-eye interme-
diate AMD cohort of Proxima B. In
all three groups,
visual function
decreased from
baseline to month
24. Adjusted
mean changes in
corrected visual
acuity (VA) were
—13.88 (1.40)
in Proxima A,
-9.49 (1.29) in
the fellow-eye
CNV cohort of
Proxima B, and
—11.48 (3.39) in
the fellow-eye in-
termediate AMD cohort. Mean changes
in low-luminance VA were —7.65 (1.20),
—7.57 (1.26), and —8.37 (3.02), respec-
tively. In the intermediate AMD cohort,
30% of patients had conversion to GA
in the fellow eye, and 6.7% had conver-
sion to CNV by 12 months.

The authors cautioned that the
difference in progression rates between
Proxima A and B at 24 months may
relate to the variability in GA area at
baseline. The high rate of conversion
from unilateral to bilateral GA within
12 months underscores the stealth of
the disease and suggests it may be more

rapid—and have greater effects on qual-
ity of life—than previously thought.

LASIK Versus SMILE for Myopic
Conditions
June 2020

LASIK remains the most popular refrac-
tive treatment for myopia and myopic
astigmatism, but small-incision lenti-
cule extraction (SMILE) is increasing
in popularity. Ang et al. performed a
paired-eye noninferiority trial to com-
pare the two procedures objectively.
They found that both had good refrac-
tive predictability and similar safety
indices at three and 12 months.

This prospective masked study was
conducted at the Singapore National
Eye Centre. Consecutive patients
(recruited from May 2014 to Novem-
ber 2016) were assigned randomly to
receive SMILE in one eye and LASIK in
the other, with both procedures provid-
ed on the same day by a single surgeon.
The prespecified primary outcome was
refractive predictability three months
after surgery; secondary outcomes
included efficacy and safety results.

Ultimately, 70 eligible patients were
assessed (mean age, 28 years; all Asian;
64% female). Preoperatively, there was
little difference in spherical equivalence
(SE) between eyes (—05.3 £ 1.8 D vs.
5.2+ 1.7 D; p = .87). Both procedures
had high three-month predictabili-
ty: 99% of SMILE eyes and 97% of
LASIK eyes achieved SE within £1 D
of attempted correction. However, the
high performance of both procedures
suggested that a noninferiority margin
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of +1 D was too great to offer a mean-
ingful distinction. Additional analysis
looking at a margin of £0.5 D indicated
that at three months, 87% of SMILE
eyes and 92% of LASIK eyes achieved SE
within £0.5 D of attempted correction.

Uncorrected distance visual acuity
(UDVA) of 20/40 or better was achieved
in 100% of both groups, and UDVA of
20/20 or better was attained in 84% of
SMILE eyes, versus 87% of LASIK eyes.
Through 12 months, similarity was sus-
tained in predictability (SE within +1 D
of attempted correction: 99% for both
SMILE and LASIK), efficacy (UDVA of
20/20 or better: 85% vs. 83%), and safety
(index: 1.15 £ 0.20 for both).

The authors noted that neither
procedure resulted in major complica-
tions. Nevertheless, they emphasize that
SMILE is a challenging procedure that
necessitates additional surgical training.
(Also see related editorial by Thomas M.
Lietman, MD, in the same issue.)

Selective Laser Trabeculoplasty
Outcomes in the United Kingdom
June 2020

Selective laser trabeculoplasty (SLT)
successfully reduces intraocular pres-
sure (IOP) in patients with open-angle
glaucoma and ocular hypertension,
especially those who are treatment-
naive. To determine whether these
results translate to clinical practice,
Khawaja et al. analyzed electronic
health records gathered from five

U.K. ophthalmology teaching centers.
They found that although most eyes
with elevated IOP responded to SLT

in the short term, treatment failed in
three-quarters of eyes within two years,
and many patients eventually needed
more glaucoma medication or another
procedure.

For this study, the researchers
de-identified medical records and re-
viewed them for demographics, proce-
dures, outcomes, and factors linked to
treatment success. The main outcomes
were changes from baseline in IOP and
number of glaucoma medications. A
Kaplan-Meier probability analysis was
used to determine treatment success.
Failure was defined as any of the
following: need for another procedure
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(including repeat SLT), two consecutive
visits with IOP >21 mm Hg or IOP
reduction <20%, or two consecutive
visits with a higher number of glauco-
ma medications than at baseline.

Altogether, 831 patients met the
eligibility criteria. The mean follow-up
time was 19.4 months (range, 3-67
months). In the 12- to 18-month
window (439 eyes), the mean change in
IOP was —4.2 mm Hg; in the subse-
quent 12 months (243 eyes), it was —3.4
mm Hg (both p <.0001). The mean
increases in glaucoma medications per
eye were 0.13 (p =.007) and 0.20 (p
=.005), respectively. The probability
of treatment success was 70% at six
months but declined to 45%, 34%,
27%, and 18% by months 12, 18, 24,
and 36, respectively. IOP >21 mm Hg
at baseline was associated with a 33%
reduction in the risk of failure (hazard
ratio, 0.67; p < .001). Age, sex, baseline
visual field mean deviation, and use of
IOP-lowering drugs had no association
with successful outcomes.

Although the success rate for SLT
was 70% at six months, it dropped
to 27% by 24 months. The decline in
visual field mean deviation in the later
timeframes supports common wisdom
that the effects of treatment typically
slow and may lead to disease progres-
sion. The authors ascribed the link
between baseline IOP and treatment
success to a likely floor effect with SLT,
indicating that the procedure may be
better suited for ocular hypertension or
high-tension primary open-angle glau-
coma than for normal-tension glaucoma.

—Summaries by Lynda Seminara

Ophthalmology
Glaucoma
Selected by Henry D. Jampel, MD, MHS

Evaluation of Micropulse
Cyclophotocoagulation
May/June 2020

Kaba et al. set out to evaluate whether
micropulse cyclophotocoagulation
(MP-CPC) is a safe and effective treat-
ment for treating ocular hypertension
(OHT) and glaucoma. They found that
it is, with patients experiencing a mean
reduction in intraocular pressure (I0P)

of 20% or more over baseline at the one-
year mark. However, they also found
that patients in certain subgroups—
notably those with normal-tension
glaucoma or a baseline IOP of <21 mm
Hg—had a more limited response.

The researchers assessed the results
of 399 MP-CPC surgeries (399 eyes
of 214 patients) performed between
May 2016 and May 2018 in Canada.
The main outcome measure was IOP;
secondary outcomes included use of
glaucoma medications and ocular
adverse effects.

Patients were evaluated at four points
postoperatively. At baseline, mean IOP
was 19.8 + 7.4 mm Hg; reductions in
IOP were 22.7%, 20.2%, 20.7%, and
23.7% at the one-, three-, six-, and 12-
month evaluations, respectively (p <
.0001 for all timepoints). All told, 68%
of the study eyes achieved a =220%
mean reduction in IOP from baseline.
However, the mean IOP reduction in
eyes with normal-tension glaucoma
was 7.6% from baseline. In addition, a
subanalysis based on IOP stratification
found that mean IOP reduction was
32% at post-op month 1 for those eyes
with a baseline IOP of >21 mm Hg,
versus 17.1% for those with a baseline
IOP <21 mm Hg.

With regard to secondary outcomes,
more than two-thirds of the eyes were
being treated with topical glaucoma
medications preoperatively. This stayed
roughly the same throughout the study.
However, of the 25 patients initially on
oral glaucoma medications, 18 (72%)
were able to discontinue their use by
the 12-month mark. The most com-
mon adverse events were vision loss,
IOP spike, and cataract. Eight patients
needed a minimally invasive glaucoma
surgery procedure during the study.

—Summary by Jean Shaw

Ophthalmology Retina

Selected by Andrew P. Schachat, MD

Safety of FA in Children
June 2020

Chee et al. evaluated the safety of flu-
orescein angiography (FA) in pediatric
patients. They found that FA was not
associated directly with systemic or



ocular adverse events. In addition, they
found that younger children were more
likely to undergo inpatient FA exam-
inations, while those older than age 4
were more likely to be evaluated in an
outpatient setting.

For this retrospective study, the
researchers reviewed the charts of 115
patients who were treated between Jan-
uary 2010 and December 2015. Patients
with fewer than 24 hours of document-
ed follow-up were excluded.

A total of 214 FA exams were per-
formed. Of these, 129 took place in
60 outpatients, and 85 occurred in 65
inpatients. (Ten patients underwent
both in- and outpatient exams.) The
researchers reviewed a number of
intra- and perioperative physiologi-
cal parameters, including heart rate,
blood pressure, and oxygen satura-
tion. Peri-injection effects of FA were
evaluated by a two-tailed paired t-test
comparison of mean five-minute pre-
and postinjection physiological data.

The results showed a significant
difference in patient age for inpatient
exams (mean, 2.5 years; range, 4 weeks
to 16.2 years) and outpatient evalua-
tions (mean, 10.7 years; range, 3.8 to
18.4 years). No significant systemic or
ocular adverse events were noted with-
in 24 hours of FA, whether it was given
on an in- or outpatient basis.

—Summary by Jean Shaw

American Journal of
Ophthalmology

Selected by Richard K. Parrish Il, MD

Ocular Outcomes of Alcohol
Exposure in Utero
June 2020

Alcohol exposure in utero has been
linked to growth and learning defi-
cits, facial abnormalities, and organ
damage. It also can cause eye problems
such as optic nerve hypoplasia (ONH)
and abnormal retinal configuration,
although few studies of fetal alcohol
spectrum disorder (FASD) have fully
described the ocular aspects of the
disorder. Gyllencreutz et al. examined
individuals with FASD; they found
that refractive errors, strabismus, and
fundus abnormalities persisted from

childhood through to early adulthood.

The authors enrolled 30 children
who were adopted from Eastern Euro-
pean countries by families in Sweden.
The children were diagnosed with
FASD at a mean age of 7.9 years and
examined by a multidisciplinary team
between 2000 and 2002. Thirteen to 18
years later, the same team performed
follow-up exams; at this point, the
patients’ mean age was 22 years.

Visual acuity (VA) and refractive
results were as follows:

* During childhood, median VA was
20/32 in the right eye and 20/32 in the
left (0.2 logMAR for both). Median
refraction was +0.88 D in the right eye
(range, —8.75 to +4.75) and +1.25 D
(range, —9.38 to +5.25) in the left.

+ During adulthood, median VA was
20/22 in the right eye and 20/20 in

the left (0.05 logMAR in the right and
0.0 in the left). Median refraction was
—0.25 D in both eyes (right eye range,
—12 to +2.75; left eye range, —13.25 to
+2.63).

+ Thirteen children (40%) and 14
adults (47%) had astigmatism =1 D.

In other results, defective stereoacu-
ity (>60 arc second) was apparent in 20
children (67%) and 22 adults (73%);
and 12 children (40%) and 13 adults
(43%) had heterotropia. Also noted was
ONH persistence over time (three chil-
dren, four adults) and increased tortu-
osity of retinal vessels (eight children,
11 adults). Nine of the 11 adults with
increased tortuosity were born preterm
and/or were small for their gestational
age. (Data were unavailable for the
other two.) The findings reinforce the
need for ongoing follow-up of patients
with FASD.

Assessing Photoreceptors After
Repair of Macula-Off RD
June 2020

Macula-off retinal detachment (RD)
can be repaired by pars plana vitrecto-
my with gas tamponade, but visual out-
comes often are disappointing. Clinical
factors such as macula-off duration and
detachment height are known to affect
prognosis after RD. Using a multimodal
approach, Reumueller et al. explored
the role of another factor—retinal

regeneration—in RD outcomes. They
found that even though cone morphol-
ogy and function improved by 56 weeks
postoperatively, structural and function-
al impairment remained.

This prospective fellow-eye com-
parison case series took place in an
outpatient clinic at the Medical Uni-
versity of Vienna. Using a combination
of spectral-domain optical coherence
tomography (SD-OCT), adaptive-op-
tics OCT (AO-OCT), and microper-
imetry (MP), the authors examined
five eyes of five patients at six weeks
(baseline) and 56 weeks (follow-up)
after vitrectomy with gas tamponade
for macula-off RD. They also evaluated
the patients’ five healthy fellow eyes.
The same eight corresponding regions
at foveal eccentricities of 2.5 and 6.5
degrees were analyzed in each eye. Main
outcome measures were cone density,
cone pattern regularity, signal attenua-
tion, and retinal sensitivity.

The patients’ mean age was 59.8
years, and their macula-off duration
ranged from 0.5 to 5.5 days. Morpho-
logic assessment with AO-OCT at base-
line showed severe pattern irregularity,
and SD-OCT showed attenuated outer
retinal bands with severely reduced
signal intensity in RD eyes compared
with healthy fellow eyes.

Although cone pattern regularity
improved from baseline to follow-up
in the RD eyes (p < .001), irregularity
persisted in 63% of AO-OCT images at
follow-up, and severe signal reduction
was observed in 45.5% of SD-OCT
B-scans. Mean cone density at the inner-
outer segment junction and cone outer
segment tips was approximately 20,000/
mm? (2.5 degrees) and 16,000/mm?
(6.5 degrees), respectively, for healthy
fellow eyes at baseline and follow-up.
In contrast, cone density was much
lower for RD eyes at baseline (range,
200-15,600/mm? p < .001)—and
although improvement was observed
at follow-up (p < .001), mean density
was lower in RD eyes at the inner-out-
er segment junction and cone outer
segment tips (range, 7,790-9,555/mm?
p <.001).

Functional assessment with MP in
healthy fellow eyes showed mean reti-
nal sensitivity of 18 dB at baseline and

EYENET MAGAZINE « 21



follow-up; it was much lower in RD
eyes (14.30 dB and 14.64 dB, respec-
tively) and did not improve substan-
tially. Overall, SD-OCT grading and
MP sensitivity correlated strongly with
AO-OCT grading and cone density
(rho values > .750).

The combination of AO-OCT, SD-
OCT, and MP provides helpful insight
into cone regeneration after vitreoret-
inal procedures. Despite evidence that
cone morphology improves, there can
be ample functional and morphologic
distortion of cones, along with reduced
retinal sensitivity, a year after successful
reattachment. Hence, successful repair
“does not equal restoration of the outer
photoreceptor segment,” said the au-
thors. —Summaries by Lynda Seminara

JAMA Ophthalmology

Selected and reviewed by Neil M.
Bressler, MD, and Deputy Editors

Use of Eye Care by Adults at
High Risk of Vision Loss
May 2020

Saydah et al. compared the number of
U.S. adults at high risk for vision loss
and the use of eye care services in 2002
and 2017. They found that more adults
were at high risk for vision loss in 2017
than in 2002. However, while more
adults received eye care in 2017, the
percentage who could not afford eye-
glasses was higher in 2017.

For this study, the authors gathered
data from two National Health Inter-
view Surveys. Covariates included
demographics, health insurance status,
vision or eye problems (age-related
macular degeneration, cataract, dia-
betic retinopathy, glaucoma, or an eye
injury), and the presence of diabetes.
Main outcome measures were self-re-
ports of having done the following in
the preceding 12 months: 1) visiting an
eye care professional, 2) undergoing a
dilated eye exam, and 3) needing eye-

glasses but being unable to afford them.

Respondents who were unable to see or
were younger than 18 years of age were
excluded from the analysis.
Participants who were deemed at
high risk for vision loss were those =65
years of age and those with a diabetes
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diagnosis or eye/vision problem. As-
sessment methods included multivari-
able logistic regression and temporal
comparisons (2002 vs. 2017) derived
from estimates standardized to the
2010 census population.

In 2017, more than 93 million U.S.
adults were at high risk for vision loss,
up from almost 65 million in 2002.
For this study, of the 30,920 eligible
respondents in 2002, 16% were at least
65 years old, compared with 20% of the
32,886 respondents in 2017. Fifty-two
percent of both samples were female.

Although use of eye care services
was greater in 2017 than in 2002 (visit:
56.9% vs. 51.1%; dilated exam: 59.8%
vs. 52.4%), so was the percentage of
individuals who could not afford eye-
glasses (8.7% vs. 8.3%). This finding
was more pronounced for low-income
participants.

Gender Disparities in Leadership
Positions and Publication Rates
May 2020

Women make up 25.3% of ophthal-
mologists in the United States and
comprise 28% of academic ophthal-
mology faculty members. To better
understand gender inequality in
ophthalmology, Camacci et al. looked
at sex composition of the boards of
ophthalmic journals and societies; they
also compared publication produc-
tivity. Their analysis showed that the
sex composition of the boards mirrors
that of the ophthalmology profession,
but high-level positions such as society
president and editor-in-chief are heavily
dominated by men.

For this cross-sectional study, the
authors used the SCImago Journal
Rank indicator to determine the 20
highest-ranked ophthalmology jour-
nals. Highly influential ophthalmology
societies were identified via a faculty
survey. The 2018 board members of
each journal and society were identi-
fied from the relevant official websites,
and the sex of each individual was
noted. The Scopus database was used
to obtain each member’s h-index and
m-quotient. (The h-index is designed
to take both authors’ productivity and
the impact of their papers into account.

The m-quotient accounts for different
durations of academic careers and is
calculated by dividing the h-index by
the number of years since an author’s
first publication.)

Among the 1,077 members of oph-
thalmic journal and society boards,
797 (74%) were men. Of the 24 journal
editors-in-chief, 23 (95.8%) were male.
Thirteen (86.7%) of the 15 presidents
of professional societies were men.

The median h-index was significantly
higher for men (journals: 34 vs. 28, p
<.001; societies: 27 vs. 17, p = .006).
The median number of publications
was 157 for men and 109 for women (p
<.001). Likewise, more society board
members were male (109 vs. 58, p =
.001), and median citations favored
men (4,027 vs. 2,871, p <.001). The
m-quotients for board members were
comparable (journal boards: 1.2 [male]
vs. 1.1 [female], p = .54; society boards:
1.0 [male] vs. 0.9 [female], p = .32).

In summary, the sex distribution of
society and journal boards is consistent
with that of U.S. ophthalmologists.
Career length seems to have no bearing
on publication productivity. If journals
and societies want their leadership to
fully reflect the demographics of oph-
thalmologists, it may help to consider
early-career personnel for new open-
ings, which may give women greater
opportunity to fill these positions, the
authors said. (Also see related commen-
tary by Kathryn Colby, MD, PhD, in the
same issue.)

Al May Help Identify Candidates
for Refractive Surgery
May 2020

Xie et al. evaluated the utility of deep
learning as an adjunct to tomographic
imaging for identifying high-risk cor-
neas. Their artificial intelligence (AI)
system appeared useful for classifying
images, providing important details
about the cornea, and identifying po-
tentially at-risk corneas.

This cross-sectional analysis was
performed at the Zhongshan Ophthal-
mic Center in Guangzhou, China. The
researchers included patients through-
out China who wanted refractive
surgery, had a primary diagnosis of



keratoconus, and had a stable post-op
refractive state. Data were collected
using a Pentacam HR system, and four-
map composite refractive images were
used to determine the overall profile of
the cornea. Altogether, data for 6,465
de-identified corneal tomographic
images (1,385 patients) were used to
generate the Al model, which was based
on the Pentacam InceptionResNetV2
Screening System (PIRSS). Images were
analyzed independently by 20 individ-
uals (including 10 senior ophthalmolo-
gists) and by the AI model.

The overall accuracy rate of the
PIRSS model was 94.7% (95% con-
fidence interval [CI], 93.3%-95.8%)
on the validation dataset. Most areas
under the receiver operator charac-
teristic curves were above 0.99. For an
independent test dataset, the model
achieved similar accuracy (95% [95%
CI, 88.8%-97.8%]), comparable to
that of five senior ophthalmologists
who perform refractive surgery (92.8%
[95% CI, 91.2%-94.4%]; p =.72). The
PIRSS model was superior to human
classifiers for identifying corneas that
would be unsuitable for refractive sur-
gery (95% vs. 81%; p <.001).

Larger samples and other refine-
ments are needed to improve the per-
formance of PIRSS, said the authors,
who emphasized that technology
cannot replace human clinical exper-
tise. They suggested that biochemical
assessment may improve screening for
keratoconus and that combining it with

Al could help guide clinical decisions.
(Also see related commentary by Travis
K. Redd, MD, MPH, ]. Peter Campbell,
MD, MPH, and Michael F. Chiang, MD,
MA, in the same issue.)

—Summaries by Lynda Seminara

OTHER JOURNALS

Selected by Prem S. Subramanian, MD,
PhD

Assessing Fear of Falling in
Patients With POAG

Investigative Ophthalmology & Visual
Science

2020;61(3):52

Previous research has correlated visual
field loss with reduced activity levels
in patients with primary open-angle
glaucoma (POAG), and there is a need
to explore the role of falls and fear of
falls in patient behaviors. Yuki et al. set
out to determine which factors drive
the fear of falling among patients with
POAG and to explore the relationship
between this fear and visual field (VF)
loss. They found that fear of falling
was more pronounced for older adults,
women, and those patients who have
damage to the inferior peripheral VE.
For this cross-sectional observa-
tional study, the authors evaluated 273
patients with POAG (average age, 64.2
years), using the Fall Efficacy Scale—
International (FES-I) questionnaire
during face-to-face interviews. Multi-
variable linear regression was used to

IRIS Registry Snapshot: Intravitreal Injections for AMD

explore relationships between the total
FES-I score and age, sex, and level of
best-corrected visual acuity as well as
other factors, such as time spent walk-
ing each day, total deviation (TD) in four
VF areas, and number of previous falls.

Results showed that fear of falling
increased with age and was higher for
women. Reduced inferior peripheral
VF sensitivity and increased inferior
central VF sensitivity correlated with
greater fear of falling. No meaningful
associations were observed for other
variables, including the number of
previous falls. Only four of the 13 study
variables were included in the opti-
mal model for total FES-I score: age
(coefficient, 0.23; standard error [SE],
0.04; p <.001), sex (coefficient, 1.79 for
women; SE, 0.84; p = .034), and mean
TD in the inferior central area (coeffi-
cient, 0.92; SE, 0.22; p < .001) and the
inferior peripheral area (coefficient,
—0.86; SE, 0.21; p < 0.001).

The authors believe that this study is
the first to use the FES-I questionnaire
to assess fear of falling in patients with
glaucoma. In addition to being aware
of the demographic factors linked to
greater fear, they said, additional at-
tention should be paid to patients with
damage in the inferior peripheral VE.

—Summary by Lynda Seminara

MORE ONLINE. For a study on
undiagnosed HIV in ocular syphilis
patients, see this section at aao.org/
eyenet.

Real-world treatment often differs from standard-of-

care practices. In a study sponsored by Janssen Global
Services, Verana Health analyzed data from the Acad-
emy’s IRIS Registry (Intelligent Research in Sight) to
assess changes in anti-VEGF treatment frequency in
patients with neovascular age-related macular degen-

eration (AMD).

The three-year study involved 18,596 patients; of these, 40
3,034 had bilateral wet AMD. The findings (right) sug-
gest that a large proportion of individuals discontinue
treatment within the first year, regardless of treatment
type, and they underscore some of the known challeng-
es in treatment of patients with wet AMD.

Note: The Academy has partnered with Verana
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