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This continuing education (CE/CME) activ-
ity captures content from three live virtual
symposia.

Activity Description

This supplement summarizes a three-part
series of live virtual events focusing on glau-
coma. Each event featured a moderator plus
key opinion leaders as contestants and voting
by a live audience. The winner of the first two
“fighting rounds” progressed to the third and
final round.

Target Audience

This certified CE/CME activity is designed
for eye care providers who diagnose and treat
patients with glaucoma.
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Learning Objectives
Upon completion of this activity, the par-
ticipant should be able to:
« Describe the mechanism of action of
novel therapeutics and classes of drugs
« Restate the most common side effects
of novel therapeutics and explain the
likelihood of achieving target intraocu-
lar pressure with monotherapy com-
pared with combination regimens
« Discuss the differences of branded
versus generic glaucoma agents and
identify patients at heightened risk for
loss to follow-up
+ Evaluate and explain to patients the
latest available treatments and deter-
mine which option is best for each
patient
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PRETEST QUESTIONS

Please complete prior to accessing the material and submit with Posttest/Activity Evaluation/Satisfaction Measures for credit.

1. Please rate your confidence in your ability to evaluate and explain to
patients the latest available glaucoma treatments and determine which option
is best for each patient (based on a scale of 1to 5, with 1= “Not at all confident”
and 5 = “Very confident.”

a. 1

Pano
(VA RN VS I Y

2. A 56-year-old glaucoma-suspect patient presents to your clinic for
examination. He has 20/20 VA OU with normal I0P OU. His Humphrey visual
fields read normal OU. His optic nerve exam shows inferotemporal thinning on
the right, which is confirmed by OCT retinal nerve fiber layer (RNFL). Which of
the following statements about this patient is true?
a. This patient does not have glaucoma because his Humphrey
visual fields are normal
b. This patient may develop glaucoma if he has a family history of
glaucoma
c. This patient does not have glaucoma because his IOP is normal
d. This patient most likely has early glaucoma

3. A60-year-old patient with a diagnosis of primary open-angle glaucoma
(POAG) presents for routine follow-up. Her visual field and OCT RNFL show
evidence of glaucomatous progression. The patient is on a prostaglandin
analogue. What would be the next appropriate therapeutic step in management
of this patient?

a. Selective laser trabeculoplasty (SLT) therapy

b. Fixed combination netarsudil/latanoprost

c. Netarsudil alone

d. Any of the above therapies are acceptable

4. What is the main proposed mechanism of action of prostaglandins?
a. Increased uveoscleral outflow
b. Decreased uveoscleral outflow
¢. Increased aqueous production
d. Decreased aqueous production

5. A 58-year-old phakic patient presents to your clinic for glaucoma follow-up.
Patient is postoperative SLT OU and is on maximal medical therapy. Despite
this, her visual fields and optic nerves show glaucomatous progression in both
eyes. Her IOP measures 28 mm Hg in both eyes. What is the next best step in
management for this patient?

a. Repeat SLT OU

b. Switch to preservative-free drops

c. Perform glaucoma surgery on this patient

d. Perform cataract surgery on this patient

6. What is the proposed mechanism of SLT?
a. Trabecular meshwork remodeling
b. Decreased aqueous production
c. Increased aqueous production
d. Inflammatory mediated hypotony

7. Your patient with advanced glaucoma comes to your office for a post-
trabeculectomy visit. The patient’s VA is 20/50, IOP is 3 mm Hg, his AC is
formed, and his OCT macula shows hypotony maculopathy. Which of the
following are reasonable treatments?

a. Take the patient to the operating room for bleb revision

b. Carefully observe after discussion with patient

c. Nick a scleral vessel to see if bleb scarring can occur

d. All of the above can be reasonable treatments
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8. What is the mechanism of action of netarsudil?
a. Inhibits rho kinase
b. Inhibits the norepinephrine transporter (NET)
c. Inhibits both rho kinase and NET
d. None of the above

9. A 62-year-old woman is referred to your practice for evaluation of narrow
angles 0U. She is a +5.00 hyperope in both eyes. On gonioscopy, she has
evidence of posterior trabecular meshwork 360°, with 2+ NS in both eyes. All of
the following are reasonable management strategies for this patient, EXCEPT:

a. Laser peripheral iridotomy

b. Cataract extraction

c. Observation

d. Trabeculectomy

10. A patient with a history of narrow angles OU following laser peripheral
iridotomy (LPI) OU presents to your office for yearly follow-up. Her I0Ps are
normally in the mid-teens, however, today they measure 23 mm Hg in both
eyes. You note bilateral LPIs that transilluminate on retroillumination and a
narrow anterior chamber. Which of the following is an important next step in
this patient’s care?
a. Observation alone, since her LPIs are patent due to positive trans-
illumination
b. Gonioscopy to assess the angle, since transillumination does not
necessarily indicate patent LPls
c. Incisional glaucoma surgery
d.SLT

11. A 64-year-old patient with steroid-induced glaucoma presents to your clinic
with a pressure of 38 mm Hg. He has a history of recurrent uveitis, for which
he is on steroid therapy chronically. All of the following are reasonable options
for treatment of this patient, EXCEPT:

a. Observation

b. OMNI canaloplasty with goniotomy

c. Incisional angle surgery

d. Medical therapy with acetazolamide

12. A 74-year-old woman with POAG presents to your clinic. She has had
cataract extraction with iStent placement in both eyes a few years ago.
She presents with 10P of 19 mm Hg 0D and 17 mm Hg 0S on maximal medical
therapy with evidence of glaucomatous progression in both eyes. All of the
following are reasonable treatment options, EXCEPT:

a. Trabeculectomy with mitomycin C

b. Xen gel implant

c. Glaucoma drainage device

d. Minimally invasive glaucoma surgery (MIGS)

13. You are seeing a 55-year-old woman of Asian ancestry who is followed
annually as a glaucoma suspect. Her visual fields are full, however, her optic
nerve head has some asymmetry with a focal notch. Her 10Ps are normal. Her
corneal pachymetry is thick in both eyes. Which of the following findings could
be indicative of preperimetric glaucoma in this patient?

a. Corneal pachymetry readings

b. Intraocular pressure

c. Optic nerve head appearance

d. Visual field results
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eye disease in which optic nerve damage causes visual field

loss and eventual irreversible blindness if untreated. POAG is
a significant public health problem, affecting approximately 76
million people globally." It is the second leading cause of blind-
ness worldwide, but the leading cause of blindness in African
Americans. Reducing intraocular pressure (I0P) is the most
important treatable risk factor in glaucoma management. There
are a variety of strategies to control IOP, depending upon the
severity of the disease and needs of the patient, including medical
therapy, selective laser trabeculoplasty (SLT), minimally invasive
glaucoma surgery (MIGS), and invasive procedures like trabecu-
lectomy.” With so many options in our armamentarium, clini-
cians must create personalized treatment plans based on patient
preferences and factors unique to each case. The following educa-
tional supplement brings together thought leaders in glaucoma to
discuss and debate challenging real-world cases for which there is
no single right answer.

Primary open-angle glaucoma (POAG) is a chronic, progressive

— Douglas ). Rhee, MD, Program Chair

CASE 1: PRE-PERIMETRIC GLAUCOMA
WITHOUT VISUAL FIELD LOSS
Q Dr. Rhee: Can there be glaucoma without visual field changes?
Our first case is a 67-year-old self-identified male of

European ancestry, who presents for a glaucoma evaluation due to
suspicious optic nerves. VA is 20/25 OU, and his IOP is 18 mm Hg
OD and 17 mm Hg OS. His central corneal thickness (CCT) is
average: 540 pm OD and 550 um OS. The slit lamp exam is only
positive for trace nuclear sclerosis (NS). Gonioscopy is open. His
visual fields are shown in Figure 1. Dr. Radcliffe, what are your
observations?

Nathan M. Radcliffe, MD: The first thing that pops out to me
is that this patient has hyperopia. His foveal sensitivity is down a
bit, and the right eye has two nasal depressed points. That may
be nothing, but it's something to keep in mind when you look at
the optical coherence tomography (OCT).

Dr. Rhee: Dr. Piltz-Seymour, when you see the two points
on Figure 1, how much weight do you put in the glaucoma
Hemifield tests (GHT)? It might be a little hard to see on the
Figure, but the test says it’s within normal limits despite the
presence of two dark spots. How do you read this?

UNVERSITY HOSPITALS EVE NSTITUTE

mus
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Figure 1. Case 1: Baseline visual field.

Jody Piltz-Seymour, MD: It's curious that two adjacent points
at the horizontal meridian are depressed. In conjunction with
the depressed foveal threshold noted by Dr. Radcliffe, this might
represent a very early glaucomatous visual field damage and
needs to be correlated with the OCT.

Dr. Rhee: Dr. Sheybani, do you see anything striking about the
OCT depicted in Figure 2?

Arsham Sheybani, MD: The nerves look of symmetric size,
but when you have characteristic retinal nerve fiber layer (RNFL)
asymmetry, especially inferiorly on that right eye, | start getting
concerned. Glaucoma is characteristically an optic nerve disease
that doesn’t necessarily involve pressure in the definition.’

Q Dr. Rhee: [s this glaucoma? Why or why not?

Dr. Radcliffe: Yes, it's glaucoma because of two reasons
in the right eye: the structure-function relationship and the
characteristic optic neuropathy with a classic inferotemporal-
bundle defect.

Dr. Rhee: I'm going to push on that. The GHT says it’s within
normal limits. You're still going to call that a visual field change?

Dr. Radcliffe: Yes, because mild glaucoma has a normal visual
field. Once the GHT reads as abnormal, the patient has mod-
erate glaucoma. We need to treat early, and we need to treat
based on the optic nerve. The good news is we have OCT, which

MAY/JUNE 2022 | SUPPLEMENT TO GLAUCOMA TODAY AND MODERN OPTOMETRY 5
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Figure 2. Case 1: Baseline OCT.

helps all of us diagnose glaucoma early. Don'’t let a normal visual

field test throw away a glaucoma diagnosis.
Dr. Sheybani: It can be difficult to give a diagnosis with
upmost certainty right away; it requires time, especially if their

pressures upon presentation are normal. I'd tell this patient that
there is a high chance it is glaucoma given the appearance of the

optic nerve.

Dr. Piltz-Seymour: I'd tell the patient that they most likely
have glaucoma but that we have some time to gather informa-
tion. They will most likely need therapy, but we have time to

learn more about their baseline pressures and pressure variabili-
ty. I'd also like to point out on the OCT depicted in Figure 2 that

even though we see an inferior defect, the superior nerve fiber

layer is also decreased compared with the other eye. This is most

likely glaucoma, but there’s no reason to rush into treatment.

Q Dr. Rhee: What glaucoma therapy would you recommend for
this patient in the first-line setting?
Dr. Radcliffe: | would recommend SLT.

Dr. Rhee: We often talk about SLT in the first-line setting at edu-

cational meetings, but what do you really do in the clinic? What
percentage of patients do you start on SLT as a first-line therapy?
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Dr. Radcliffe: SLT use has increased in my practice in the last
decade. I'm privileged to treat patients who trust me and listen
to what | recommend. When | have that dynamic with a patient,
| always recommend SLT first.

Dr. Sheybani: | agree with Dr. Radcliffe; SLT is the clear choice.
The LiGHT study enrolled 718 patients with treatment-naive
POAG or ocular hypertension and randomly assigned them to
SLT (n = 356) and drops (n = 362). At 36 months, 74% of SLT
patients required no drops to maintain target IOP. They also had
a lower rate of trabeculectomy. No patients in the SLT group
needed a trabeculectomy, whereas 11 patients on medical man-
agement did.? In the real world, however, the reality is that only
15 to 20% of patients will take me up on SLT at initial diagnosis.

Q Dr. Rhee: What about sustained-release treatments? Is there

a role for it in initial therapy?

Dr. Piltz-Seymour: In this case, | don’t think so. This patient is
young and will have this disease for a long time. Right now, the
bimatoprost intracameral implant is the only sustained-release
treatment approved for glaucoma and it is only approved as a
single dose in each eye.? | don't think it is the right course for
this patient. The LiGHT trial was a game-changer for me. Studies
conducted prior to LiGHT also supported first-line SLT, but
none with the power of the LiIGHT trial.* In this patient specifi-
cally, we also need to consider that his pressures are in the teens
with normal CCT. This is normal-pressure glaucoma. We know
from the Collaborative Normal Tension Glaucoma Study that
lowering IOP by 30% in normal-tension glaucoma significantly
decreased the risk of progression. However, we need to balance
this with the fact that 40% of patients’ disease did not worsen
over 5 or more years.” It's all about risk/benefit balance. So yes,
this is most likely normal-tension glaucoma and yes, this patient
will likely need I0P-lowering therapy, but you have some time
to gather the information you need to learn about this patient’s
IOP variability prior to offering treatment. Given the LiGHT trial
results, SLT is an excellent first therapy as is topical therapy.

Dr. Sheybani: To be fair, it's quite possible that this patient
will have 6 to 10 mm Hg swings in pressure throughout the day.
If you bring this patient back on a different day, at a different
time, their pressure may be much higher.

Dr. Rhee: Would you still say this patient has glaucoma if the
visual field showed a defect even after you repeated it, but the
OCT was normal?

Dr. Piltz-Seymour: Yes, | would. The Ocular Hypertension
Treatment Study (OHTS) showed that one-third of first defects
were just in the visual field.>” You can have visual field loss with
a normal OCT.

Dr. Sheybani: You did say that the visual field defect was
repeatable in this case example, but it is worth noting that in
OHTS, a large percentage of the initial abnormal visual fields were
normal when they did them again. | still think | would weigh a lot
on that function, because there’s a lot that OCT can miss, depend-
ing on the optic nerve and the way the papillary bundle is shaped.
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Figure 3. Case 2: Visual field and OCT follow-up over time.

Dr. Radcliffe: | need the OCT to give me some corroboration
with the visual field. There are too many bad test takers out
there. I'd like to spare them the side effects of therapy unless it’s
absolutely necessary.

ROUND 1| CASE 2: PROGRESSION ON OCT BUT NOT
VISUAL FIELD WITH TARGET I0P

Dr. Rhee: Our second case is a 56-year-old self-identified woman
of Asian ancestry who was referred for glaucoma treatment consul-
tation for possible progression. Her VA is 20/20 OD and 20/25 OS.
She is on latanoprost, which has been her only treatment at this
point. Her current IOP is 19 mm Hg and 18 mm Hg in the right and
left eyes, respectively, but the pressure maximums were 21 mm Hg
and 20 mm Hg. There hasn’t been much IOP reduction with treat-
ment. Her CCT is 525 pm and 520 pm. They are a little bit thin, but
it's not too bad. Her angles are a little bit shallow at D25. Figure 3
shows her visual fields and OCT. | want to highlight the circle on
Figure 3, which show the change in the OCT. Is this progression? Is
this change actionable?

Dr. Piltz-Seymour: It looks like there may be a little vitreo-
macular traction in the 2017 scan that’s gone in the 2018 scan.
What looks like progression between the two scans may just be
a result of release of the vitreomacular traction.

Dr. Radcliffe: | agree; there’s a little apparent thinning on the
superior bundle, but it's gone now. | think that may have been
a tilted disc where in June 2018, the superotemporal fibers fell

outside the OCT collection window, cutting them off. Remember
that Spectralis flattens out the raw acquired OCT data on all
nerves, aligning to a flat retinal pigment epithelium and masking
optic nerve tilting and the collection window artifacts that go
along with them. This is a tilted disc with some clipping of the
superotemporal RNFL in the follow-up image.

Dr. Sheybani: | think Dr. Piltz-Seymour and Dr. Radcliffe have
nailed it. We need to remember that depending on the study
a large proportion of initial OCT scans can be affected by the
vitreous base, whether it’s a posterior vitreous detachment or
something causing vitreomacular traction or an opacity caus-
ing a signal obstruction. This is classic for me for this myopic
patient. There is a very real chance that the RNFL in this region
is normal, but it’s a split bundle. | would love a ganglion cell layer
analysis of this patient.

Dr. Rhee: Let’s go back to their IOP. They started at 21 and 20
mm Hg and are now 19 and 18 mm Hg on latanoprost. Is that
therapeutic?

Dr. Sheybani: To me, this patient is a nonresponder or isn’t

taking the medicine.
Q | a prostaglandin analogue (PGA). Our options are medication,
SLT, or sustained-release implant.
Dr. Piltz-Seymour: Does this patient have glaucoma? The only
thing we have seen that is calling this glaucoma was the OCT.

Dr. Rhee: What is your next move? The patient is already on

MAY/JUNE 2022 | SUPPLEMENT TO GLAUCOMA TODAY AND MODERN OPTOMETRY 7
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They have suspicious optic nerves. They have full fields. They
may just have myopic nerves. | don’t know if it's been proven to
me that the patient has glaucoma. If the patient has glaucoma,
this is a subtherapeutic treatment.

Dr. Rhee: Let me confirm that the patient has a strong family
history of blindness at a relatively early age and the asymmetry
that’s hinted here is real. What is your escalation therapy?

Dr. Piltz-Seymour: | think we have two excellent first options.
One is SLT and the other is adding a Rho-associated protein
kinase (ROCK) inhibitor like netarsudil. | think these are both
excellent options to get the most bang for your buck with a
single additional treatment.

Dr. Rhee: Dr. Sheybani, please talk a little bit about the com-
plimentary mechanism of action (MOA) of latanoprost and net-
arsudil and SLT.

Dr. Sheybani: PGAs increase uveoscleral outflow.® There is some
outflow through the trabecular meshwork-based route. With
ROCK inhibitors, there’s decreased resistance in the trabecular
meshwork, cytoskeletal restructuring, but there’s also dilation.
That's why patients on ROCK inhibitors experience hyperemia. SLT
is closer to the ROCK mechanism on the trabecular meshwork side
of things where there is some remodeling there.>"" When you're
thinking through the MOA of additive treatment, a lot of us would
say adding a carbonic anhydrase inhibitor to a PGA has some
effect.’™ For this patient, I'd consider switching within the class if
you want to stay dedicated to your PGA or remove it completely
and see if there’s another medicine that is more effective.

Dr. Rhee: Dr. Radcliffe, what would you recommend for this
patient?

Dr. Radcliffe: Assuming | tried to push them toward SLT and
that wasn’t productive, | will switch within the class. However,
switching within class means something new to me now.
Whereas traditionally, | might say anything other than generic
latanoprost is worth a try, we have new options now, including
latanoprostene bunod with a nitric oxide mechanism. Nitric
oxide improves the permeability of the trabecular meshwork
to reduce IOP, and latanoprost acid targets the uveoscleral
pathway.”>" It's two powerful medications in one bottle with a
fixed combination of latanoprost and netarsudil. If the patient is
tolerating latanoprost well and isn’t prone to hyperemia, | would
escalate them in that manner. In glaucoma, particularly when
there’s a question of progression, it's good to be as definitive as
possible or else they will continue to progress slowly.

Dr. Piltz-Seymour: When thinking about the next step, we
must also consider adherence. What can we offer the patient
that may better control their IOP, but that she will realistically
use? The fewer times a medicine is dosed daily and the fewer
bottles she has, the more likely she will continue treatment.'®™
That’s why combination netarsudil/latanoprost is a great switch
here from latanoprost because of its strong IOP lowering with a
single drop dosed once a day at bedtime.

Dr. Rhee: Excellent points. For the sake of argument, let’s say
this patient is experiencing true progression. Her pressure is

8 SUPPLEMENT TO GLAUCOMA TODAY AND MODERN OPTOMETRY | MAY/JUNE 2022

14 mm Hg down from a max of 20 or 21 mm Hg. The patient
insists she adheres with her medication. What do you do now?

Dr. Radcliffe: I'd explore the adherence issue a bit more,
asking, for example, if she runs out of drops at the end of the
month. That tends to happen to people who spill drops or who
have trouble with coordination because you never get more
than a month supply at once. | push hard not to believe that
someone is really getting worse at 14 mm Hg because that puts
them into a trabeculectomy space. | shoot for the low teens at
all times, but | don’t shoot for the low single digits. That’s the
dilemma here. | would bolster therapy for progression, ideally in
a way that supports adherence.

Dr. Sheybani: Patients can experience great pressure variability.
But if their pressure is truly 14 mm Hg and they are still progress-
ing, I'd add drops. | don’t see many patients who need single-digit
IOPs, but this person may be one of them. If they are progressing
at 14 mm Hg, their target IOP should be 10 mm Hg or lower.

Dr. Piltz-Seymour: | would still add netarsudil, either as an
addition or a switch to fixed-combination netarsudil/latano-
prost because of the effect it can have on the episcleral venous
pressure. Every now and then you have patients who come in
with pressures in the high single digits, which you don’t see with
other medicines. We know that netarsudil lowers pressure more
consistently across a range of IOPs.?*2" I'm not saying that’s
going to be the endgame for this patient, however. With a pres-
sure of 14 mm Hg, you worry about other risk factors. Are they
on too many blood pressure medicines? Are they having noctur-
nal hypotension?

CASE 3: FAILED SLT IN EARLY GLAUCOMA

Dr. Rhee: Our next case is a 74-year-old self-identified woman
of African ancestry presenting after a failed SLT treatment
performed in her left eye only 6 weeks ago. It didn’t work. The
patient has a VA of 20/30 OU with medium glare. Her IOP and
CCT is 21 mm Hg and 540 um OD; 23 mm Hg and 550 pm OS.
The slit lamp exam revealed 1+ NS and slightly narrow angle.
This patient is on what many would consider as maximum ther-
apy: latanoprost OU at bedtime; dorzolamide/timolol OU BID;
and brimonidine 0.2% OU BID. Figure 4 shows her visual field
and optic nerve scans.

Dr. Rhee: As a reminder, pressure is 21 and 23 mm Hg on
latanoprost, dorzolamide/timolol, and brimonidine, and SLT had
no effect in her left eye.

What are your next steps? Do you try SLT in her right eye?
Do you add more medication? Do you recommend surgery?
You can't do a mix here because of the cataract.

Dr. Radcliffe: The patient has 8+ diopters of correction on
that visual field and 4 D or 5 D of hyperopia. That tells me the
cataracts aren’t going to last forever. | think SLTs deserve a
3-month window of efficacy. In my practice, | prefer to do both
eyes before | check either for effect, because if you do it one way
and wait for the effect, you're assuming that the effect on the
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Dr. Sheybani: Given the paracentral field
loss, I'd give them the option between Xen or
a primary tube. | would not do trabeculectomy
when you have a pressure >22 mm Hg. Data
from the Primary Tube Versus Trabeculectomy
Study Group found that patients with IOP >22
mm Hg did better with the tube compared
with trabeculectomy.?? That, plus the fact that
this patient is African American and is at a
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higher risk for scarring, are why | would choose
either Xen or primary tube.

Dr. Rhee: Why wouldn’t you do a trabecu-
lectomy?
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do well with it.
ot Dr. Piltz-Seymour: I'm still an avid trab-

Figure 4. Case 3: Visual field and optic nerve scans.

second eye is dependent on the success of the first. That is not
the case.? You're better off lasering both eyes and giving them 6
weeks to 3 months, not giving up on the therapy for 3 months.

Dr. Sheybani: | think it’s reasonable to laser the other eye. In
the LiGHT trial, if the SLT failed in the first eye, the second eye
still received SLT, and they saw an effect.? | think a conversation
with the patient about lasering the second eye is reasonable.
However, in this case specifically, the patient has paracentral
loss, which is advanced disease. | would be very concerned that
they won't hit target IOP with either laser or medical manage-
ment. | would move them to surgery.

Dr. Piltz-Seymour: This patient is on the road to surgery. You
can try a branded medicine. You could change latanoprost to
fixed-combination netarsudil/latanoprost, but the odds are that
this person will need surgery.

Dr. Rhee: I'm going to raise the bar. What if their IOP was now
27 and 28 mm Hg? Would you consider the SLT effective? Do
you still want to wait 3 months to evaluate efficacy?

Dr. Piltz-Seymour: | would go right to surgery.

Dr. Sheybani: | would also take them to surgery, but it’s a ques-
tion of which kind. The cataract with a VA of 20/30 does not scare
me. With a pressure of 27 and 28 mm Hg, almost regardless of
what we do, we're going to get a drop. I'd rather have a pressure
in the low teens for this case. | think phacoemulsification or a 180°
goniotomy is a reasonable approach for this patient.

Dr. Radcliffe: | would recommend phaco-MIGS for this
patient, like the Xen Gel Stent (Allergan). | want to leave the eye
as pristine as possible because cataract removal will be benefi-
cial. Xen makes a lot of sense if you need 15 mm Hg of pressure
reduction, which the Xen is capable of.??

Dr. Rhee: Dr. Sheybani, I'm going to hold you to the fact that
the cataract cannot be removed. | agree that combined cataract-
MIGS is a great option, but that is not on the table. What do you
do instead?

eculectomy surgeon. | think that this patient
would benefit most from a trabeculectomy
in that left eye. Xen or trabeculectomy are reasonable options
for that right eye. That said, | think you're going to get the most
consistent long-term pressure lowering from surgery. You can
minimize the risk of side effects with excellent surgical technique
and a consistent surgical procedure.

ROUND 1| CASE 4: FAILED MIGS IN MODERATE TO
ADVANCED GLAUCOMA

Dr. Rhee: Our next case is a 72-year-old woman of African
ancestry. Her VA is 20/50 OU and her IOP is 24 mm Hg OD and
21 mm Hg OS. Her CCT is 515 um OD and 512 pm OS. Her slit
lamp exam shows 2 to 3 NS trace cortical changes. She’s on 5
medications (latanoprost, brimonidine/timolol, dorzolamide,
and netarsudil), and had an SLT OU 6 months ago. Although the
initial response to the SLT was good, her IOP has been slowly ris-
ing. Figure 5 shows her visual fields, which are impressive. What
are you next steps for this patient? Would you do a trabeculec-
tomy, cataract with MIGS, or something else?

Dr. Radcliffe: These are the cases | struggle with the most
because we have such good treatments for the trabecular mesh-
work. It’s hard for me to leave them untouched, even when you
have a case like this. This person needs tailored therapy. I'd talk
to them and get a sense of their risk tolerance. If we were to
do cataract surgery or some angle procedure, the patient must
understand that they may need a follow-up surgery fairly quick-
ly. You can do MIGS with a primary tube and a cataract and
have a little bit of everything. That's where | would head.

Dr. Piltz-Seymour: For me, this patient needs a trabeculec-
tomy. They have very advanced glaucoma and significant cataract.
Combined cataract-trabeculectomy unfairly gets bad press but is
the perfect surgery for this person.® People talk about doing trab-
eculectomy first, then cataract, but you may lose some bleb effec-
tiveness from subsequent cataract extraction, and you still may
need a bleb needling; that would be three potential surgeries. If
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For example, 4 weeks out, | can laser
suture lyse. You can add an oral car-
bonic anhydrase inhibitor. We can
also adjust the tubes in the postop-
erative period.

Dr. Rhee: The patient underwent
a cataract plus ab interno stent, and
it did not work well enough. The
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Figure 5. Case 4: Baseline visual field.

Figure 6. Case 4: Bleb post-filtration surgery.

you perform combined cataract-trabeculectomy first and it doesn’t
work, you can still do the bleb needling, for a total of two potential
surgeries. Combined cataract-trabeculectomy in this patient with
diffuse application of injected mitomycin C will get you where you
want to go fastest and let the patient get back on track with her
life. It will give you the most direct route to low pressure and visual
recovery.

Dr. Sheybani: This is a difficult case. For me, because her pres-
sure is 24 mm Hg and the patient is of African ancestry, | would
recommend phacoemulsification and a nonvalved tube. You
have to warn them of potential complications. The part of their
vision that they have is paracentral, but their inferior field is
what has a little bit of function. This is where they will notice a
difference if they lose visual field after a surgical complication.

Dr. Piltz-Seymour: Dr. Sheybani, what are you going to do in
the period of time when that tube hasn’t opened?

Dr. Sheybani: That'’s a valid point, but the same thing could
happen with the trabeculectomy. We don’t know how the
pressure may respond after you increase flow with suture
adjustment in a trabeculectomy. Their pressure is 24 mm Hg
with potentially two fenestrations. You know you have a good
anterior chamber depth at the time of the surgery, and | feel
reasonably comfortable that we'll be able to ride through that
issue. There are a couple of techniques you can do in the office
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IOP improved to 20 mm Hg on no
medications, but the IOP is not at
target. What medication would you
add back first? Do you add a PGA or a ROCK inhibitor?

Dr. Piltz-Seymour: | would add back whatever will work and
whatever the patient will take. I'd start with a PGA. I'd probably
add a ROCK inhibitor, but if there are side effects, I'd go to other
medicines. If a patient is on once-daily medication, the adher-
ence is exponentially better than multidrug therapy.

Dr. Sheybani: I'd talk to the patient and ask her which medi-
cine she'd like to restart. Some patients prefer a twice-daily dose.
I'd rather start her on a PGA personally.

Dr. Radcliffe: I'd also ask the patient which drop she prefers.
This is a chance to rebuild therapy. If she is on a generic drop
and her insurance has changed, maybe you can pick a drop that
she tolerates better. Often it's a PGA that makes the most sense.
Anything she's liked in the past, however, is a winner.

Dr. Rhee: Time continues and IOP control worsens. The
patient underwent combined cataract and ab interno stent,
which improved her IOP to 20 mm Hg. She is back on all medi-
cations and has now developed follicular conjunctivitis. She
undergoes a trabeculectomy (Figure 6). HerVA is 20/20, and her
IOP is 177 mm Hg. What medication do you add back first after
the filtration procedure?

Dr. Sheybani: | would go with whatever the patient wants to
start next. In all cases relative to the bleb, they are suppressing
aqueous flow. If you're worried about collapse of your bleb, all
of them can do it, if you decrease the amount of flow that goes
through there.

Dr. Piltz-Seymour: | like outflow more than aqueous suppres-
sants. | think aqueous has many good characteristics for the eye.
I would go with the PGA.

Dr. Rhee: At 3 months post-trabeculectomy her IOP is 3 mm
Hg and VA is 20/50 (Figure 7). There’s not a lot of wiggle room
with optic nerve health. What do you want to do from here?

Dr. Sheybani: Part of the discussion should be with the
patient, because there is a chance that her peripheral vision
could be maintained. The trabeculectomy is close to working.
The first thing I'd do is go in with a needle and try to nick a
scleral vessel and cause a hemorrhage, similar to an autologous
blood injection, and see if | can focally wall that side off. If that
doesn’t work, I'd try compression or Palmberg suture. | am not
in favor of shutting down the bleb and then putting a tube
shunt because I'm not sure it will be watertight.
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Figure 7. Case 4: Imaging 3 months post-trabeculectomy.

Dr. Piltz-Seymour: The patient clearly has hypotony maculopa-
thy. The question is, does she notice it? If she doesn't notice it,
her eye is formed; | would leave it alone because of her advanced
disease. It's better to have 20/50 VA long-term than blindness. If
she is noticing visual decline, | would take the patient back to the
OR, and I'd irrigate the anterior chamber with trypan blue to see
where the bleb is filtering. Even though there’s a big bleb, filtration
usually only comes through the trabeculotomy flap in one little
spot. I'd find out where that spot is and put in a transconjunctival
suture, which is reversible. In a worst-case scenario if you get a
leak, you can still do a bleb revision.

CASE 5: ACUTE ANGLE CLOSURE AFTER
LASER IRIDOTOMY

Dr. Rhee: Our next case deals with acute angle closure after
laser iridotomy. We're joined by Dr. Piltz-Seymour; Thomas D.
Patrianakos, DO; and JoAnn Giaconi, MD, to discuss this one. The
patient is a 55-year-old woman of Asian ancestry with +2.75 D of
hyperopia. She has a history of migraines, for which she takes pro-
pranolol for prophylaxis, but otherwise is in good health. She had
laser iridotomies in 2015 for narrow angles. Vision at that time
was 20/20 OU, and her pressures are usually around 15 mm Hg.
When pressure in the right eye increased to 23 mm Hg she was
started on latanoprost. The chart recorded bilateral laser iridoto-
mies that transilluminated. Anterior chamber was narrow on Van
Herick, lens had mild cataract, and a C/D of 0.4 and 0.2. She then
moved and was followed by a local doctor.

She now presents urgently with pain, redness, and blurred
vision. VA is now 20/400 OD and 20/20 OS. IOP is 42 mm Hg
OD and 18 mm Hg OS. Slit lamp exam showed iris bombe OD
with 1+ microcystic edema and shallow anterior chamber OD.
Both laser peripheral iridotomies transilluminated. Gonioscopy
was deferred OD because of the bombe and microcystic corneal
edema. Gonioscopy in the left eye revealed appositional closure
that opened with compression.

On further questioning, the patient describes that her
migraines have worsened. There were no fortification spectra,
but she had did have intermittent halos around light. The head-
aches were not pounding in nature and did not increase when
she bent over or when she was exposed to loud noises or bright
lights. The headaches diminished if she closed her eyes and med-
itated for about 10 to 20 minutes. What is going on here?

Thomas D. Patrianakos, DO: These are classic signs of acute
angle closure.

JoAnn Giaconi, MD: | agree.

Dr. Rhee: This case is confusing, and | think there’s a teach-

Q | ing moment to be made here. What in this case could lead
us astray?

Dr. Giaconi: Transillumination does not equal patency. So,
you want to really look for patency of the peripheral iridotomy.

Dr. Rhee: How do you look for patency?

Dr. Piltz-Seymour: If you look directly at the laser iridotomy,
you need to see a black hole; you need to see through the iris.
Unfortunately, many doctors still use transillumination as a mea-
sure of patency. As Dr. Giaconi mentioned, transillumination
is worthless in terms of assessing patency of an iridotomy. | tell
residents that when you see people with pigmentary dispersion
syndrome, they have transillumination defects all over the place,
but these transillumination defects are not iridotomies. | hope
we can convince people not to use transillumination to assess
the patency of iridotomies. You need to look through the hole.

Dr. Patrianakos: One thing I'd like to add is if you have a
patient with angle closure and you do a laser iridotomy, don’t
just let them go. Many of these patients will require IOP-lowering
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7 weeks and was diagnosed with
glaucoma with a pressure maxi-
mum of 36 mm Hg and 42 mm Hg.
He was started on latanoprost and
dorzolamide/timolol. He did not
tolerate dorzolamide/timolol, so he
self-discontinued, and was only on
latanoprost. However, he experi-
enced intense burning and irritation
from the latanoprost. His VA and
CCT are 20/25 and 562 pm OD and
20/30 and 566 pm OS. Slit lamp
exam shows early cataract 1+ NS
and 1 to 2+ conjunctival hyperemia.
Gonioscopy reveals open angles.

Figure 8 shows his testing. On the
OCT you can see some inferior loss.
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he’s uncomfortable even with just
one generic PGA at night. What are
your options? Do you advise this per-
son to continue with latanoprost or
switch to a preservative-free option?
Do you add or substitute for SLT? Try

a sustained-release implant?

Dr. Patrianakos: SLT works well
for a steroid-induced glaucoma. He
probably has a combination of both
steroid-induced and open-angle glau-

VFI2e2  00%
MD24-2
PSD24-2

onr coma. SLT would probably take care
VW42 %
. ioia s of the open-angle component and

2o any steroid component of the elevat-
. ed pressure. My first choice is an SLT,

mes

vvv
N
#

I M RTINS

<% Sup VF loss OD
st Leon W. Herndon Jr, MD: All

2 | but we could also use the sustained-
o

<o | release bimatoprost implant.

[ 39

Figure 8. Case 6: Baseline OCT and visual field.

medications, and some will still require surgery to reach
target IOP.

Dr. Rhee: How would you know that this is not Posner-
Schlossman syndrome?

Dr. Giaconi: Posner-Schlossman is glaucoma where people get
very, very high pressures intermittently, but there’s no pupillary
block mechanism in it. So, you would not expect to see the iris
in bombe.

ROUND 3 | CASE 6: NEXT STEPS FOR A PATIENT
INTOLERANT OF GENERIC PGA

Dr. Rhee: For our next case, we are joined by Dr. Patrianakos;
Sameh Mosaed, MD; and Leon W. Herndon Jr, MD. This is a
61-year-old man of African ancestry. He took oral prednisone for
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options you presented are reason-
able. Certainly, this patient could
be followed, but he’s not tolerating
generic latanoprost very well. SLT could be considered, but to
me, SLT doesn’t get patients off drops, so he would still need to
use a topical medication. | would switch him to a preservative-
free option.

Sameh Mosaed, MD: | would switch to a preservative-free drop
and add SLT if the patient is willing to do it. You have to partner
with the patient and listen to what they are willing to do. | don’t
think this is steroid-induced glaucoma; | think it's POAG being
unmasked by the steroid use. A sustained-release implant is a
temporary fix, and glaucoma is a lifelong disease. | don’t see a role
for a temporary fix in a lifelong process. That said, SLT is also tem-
porary, but you get more out of it with fewer side effects.

Dr. Rhee: Just to tell you what | did, | switched the latano-
prost to preservative-free tafluprost and added preservative-free
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dorzolamide/timolol. One month later, the pressure was 14 mm
Hg and he was tolerating the drops well.

CASE 7: WELL-CONTROLLED 10P BUT GLARE
AND DIFFICULTY READING ON MULTIDRUG REGIMEN

Dr. Rhee: Our final case is a 75-year-old woman of Latin
ancestry who complains of glare with oncoming headlights and
difficulty reading. Her VA is 20/50 OU. Her IOP is 9 mm Hg OD
and 10 mm Hg OS, so it’s well controlled. However, she has
thin corneas (512 um OD and 516 um OS). Optic nerve is 0.9
OU. She is on latanoprost, dorzolamide/timolol, and netarsudil.
She is intolerant to both generic and branded brimonidine. She
has moderate to severe visual field loss, but four central points
around fixation are not involved. The patient wants cataract sur-
gery. What would you do?

Dr. Patrianakos: | would cautiously offer her cataract surgery,
and then discuss with her the various options to take her off
some of those medications. | would offer some type of MIGS to
reduce her medication burden. The complex regimen is likely
making her life miserable and could be causing some of the
glare and reading difficulty. While we're in there removing the
cataract, we could also do a goniotomy or trabeculotomy. The
goal isn’t to lower the pressure—I don’t think we're going to get
much better pressure—but his could help reduce her drops. |
would probably do a combination trabeculotomy goniotomy.

Dr. Herndon: | think a combination cataract and glaucoma
procedure would be reasonable. | think for MIGS, we still need
to go subconjunctival. I'd combine the cataract surgery with
the Xen to shunt fluid from the anterior chamber to the sub-
conjunctival space. With the Xen by external approach, there
are fewer cases of needling, and it provides pretty good control.
That doesn’t preclude doing more surgery in the future, but it’s
the most effective MIGS procedure we have right now.

Dr. Mosaed: This is a difficult decision because | think all the
options are good. However, | wouldn’t do a subconjunctival pro-
cedure because when combined with cataract surgery there is
more inflammation and a greater risk of scarring. The failure rate
is a bit higher. | want to salvage the real estate and be able to do
something with that later if necessary. | would do an ab interno
MIGS and pair that with the cataract extraction. | prefer non-
implant MIGS because they all achieve fairly similar outcomes,
but nonimplant procedures avoid short- and long-term implant-
related complications. I'd prefer to do one without leaving an
implant in the eye, so | would do a goniotomy.

Dr. Rhee: This was a well-controlled patient on four medica-
tions. You could do cataract surgery, you could do combined

cataract and MIGS. | did cataract surgery with the Hydrus
Microstent (Alcon). When | performed the surgery, it wasn't
flush up against the trabecular meshwork; it stuck out. This is
something that can happen. What do you do? Would you leave
it in place and see how the patient does or remove it?

Dr. Herndon: If it’s not in the right place the patient will have
some discomfort during the procedure. | don’t think we leave
it there as is. A poorly placed device is not good for the patient
long term. | would retrieve it and try again.

Dr. Rhee: That concludes our case discussion of personalized
treatment plans for glaucoma management. | appreciate all the
panelists sharing their wisdom and expertise.
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To receive credit, you must complete the attached Pretest/Posttest/Activity Evaluation/Satisfaction Measures Form and mail or fax to
Evolve Medical Education LLG; 353 West Lancaster Avenue, Second Floor, Wayne, PA 19087; Fax: (215) 933-3950. To answer these ques-
tions online and receive real-time results, go to https://evolvemeded.com/course/2131-supp. If you experience problems with the online
test, email us at info@evolvemeded.com. NOTE: Certificates are issued electronically.

Please type or print clearly, or we will be unable to issue your certificate.
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Address/P.O. Box
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License Number: OE Tracker Number: National Provider ID:

*Evolve does not share email addresses with third parties.

DEMOGRAPHIC INFORMATION

Profession Years in Practice Patients Seen Per Week Region
____MD/DO _>20 (with the disease targeted _ Midwest
___ 0D ___11-20 in this educational activity) __ Northeast
__NP ___ 610 _ 0 __ Northwest
_ Nurse/APN _ 15 __1-15 __ Southeast
___PA < _16-30 __ Southwest
___ Other _ 3150
_>50
LEARNING OBJECTIVES
Did the program meet the following educational objectives? Agree Neutral Disagree

Describe the mechanism of action of novel therapeutics and classes of drugs - - -
Restate the most common side effects of novel therapeutics and explain
the likelihood of achieving target intraocular pressure with monotherapy

compared with combination regimens - - -

Discuss the differences of branded versus generic glaucoma agents and
identify patients at heightened risk for loss to follow-up - - -

Evaluate and explain to patients the latest available treatments and
determine which option is best for each patient - - -
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POSTTEST QUESTIONS

Please complete at the conclusion of the program.

1. Based on this activity, please rate your confidence in your ability to
evaluate and explain to patients the latest available glaucoma treatments and
determine which option is best for each patient (based on a scale of 1to 5, with
1="Not at all confident” and 5 = “Very confident.”

a. 1

b.2
c3
d. 4
e5
2. A 56-year-old glaucoma-suspect patient presents to your clinic for
examination. He has 20/20 VA OU with normal IOP 0U. His Humphrey visual
fields read normal OU. His optic nerve exam shows inferotemporal thinning on
the right, which is confirmed by OCT retinal nerve fiber layer (RNFL). Which of
the following statements about this patient is true?
a. This patient does not have glaucoma because his Humphrey
visual fields are normal
b. This patient may develop glaucoma if he has a family history of
glaucoma

c. This patient does not have glaucoma because his IOP is normal
d. This patient most likely has early glaucoma

3. A60-year-old patient with a diagnosis of primary open-angle glaucoma
(POAG) presents for routine follow-up. Her visual field and OCT RNFL show
evidence of glaucomatous progression. The patient is on a prostaglandin
analogue. What would be the next appropriate therapeutic step in management
of this patient?

a. Selective laser trabeculoplasty (SLT) therapy

b. Fixed combination netarsudil/latanoprost

c. Netarsudil alone

d. Any of the above therapies are acceptable

4. What is the main proposed mechanism of action of prostaglandins?
a. Increased uveoscleral outflow
b. Decreased uveoscleral outflow
c. Increased aqueous production
d. Decreased aqueous production

5. A 58-year-old phakic patient presents to your clinic for glaucoma follow-up.
Patient is postoperative SLT OU and is on maximal medical therapy. Despite
this, her visual fields and optic nerves show glaucomatous progression in both
eyes. Her IOP measures 28 mm Hg in both eyes. What is the next best step in
management for this patient?

a. Repeat SLT OU

b. Switch to preservative-free drops

c. Perform glaucoma surgery on this patient

d. Perform cataract surgery on this patient

6. What is the proposed mechanism of SLT?
a. Trabecular meshwork remodeling
b. Decreased aqueous production
c. Increased aqueous production
d. Inflammatory mediated hypotony

7. Your patient with advanced glaucoma comes to your office for a post-
trabeculectomy visit. The patient’s VA is 20/50, IOP is 3 mm Hg, his AC is
formed, and his 0CT macula shows hypotony maculopathy. Which of the
following are reasonable treatments?

a. Take the patient to the operating room for bleb revision

b. Carefully observe after discussion with patient

c. Nick a scleral vessel to see if bleb scarring can occur

d. All of the above can be reasonable treatments

8. What is the mechanism of action of netarsudil?
a. Inhibits rho kinase
b. Inhibits the norepinephrine transporter (NET)
¢. Inhibits both rho kinase and NET
d. None of the above

9. A 62-year-old woman is referred to your practice for evaluation of narrow
angles 0U. She is a +5.00 hyperope in both eyes. On gonioscopy, she has
evidence of posterior trabecular meshwork 360°, with 2+ NS in both eyes. All of
the following are reasonable management strategies for this patient, EXCEPT:

a. Laser peripheral iridotomy

b. Cataract extraction

c. Observation

d. Trabeculectomy

10. A patient with a history of narrow angles OU following laser peripheral
iridotomy (LPI) OU presents to your office for yearly follow-up. Her I0Ps are
normally in the mid-teens, however, today they measure 23 mm Hg in both
eyes. You note bilateral LPIs that transilluminate on retroillumination and a
narrow anterior chamber. Which of the following is an important next step in
this patient’s care?
a. Observation alone, since her LPIs are patent due to positive trans-
illumination
b. Gonioscopy to assess the angle, since transillumination does not
necessarily indicate patent LPls
c. Incisional glaucoma surgery
d.SLT

11. A 64-year-old patient with steroid-induced glaucoma presents to your clinic
with a pressure of 38 mm Hg. He has a history of recurrent uveitis, for which
he is on steroid therapy chronically. All of the following are reasonable options
for treatment of this patient, EXCEPT:

a. Observation

b. OMNI canaloplasty with goniotomy

c. Incisional angle surgery

d. Medical therapy with acetazolamide

12. A 74-year-old woman with POAG presents to your clinic. She has had
cataract extraction with iStent placement in both eyes a few years ago.
She presents with I0P of 19 mm Hg 0D and 17 mm Hg 0S on maximal medical
therapy with evidence of glaucomatous progression in both eyes. All of the
following are reasonable treatment options, EXCEPT:

a. Trabeculectomy with mitomycin C

b. Xen gel implant

c. Glaucoma drainage device

d. Minimally invasive glaucoma surgery (MIGS)

13. You are seeing a 55-year-old woman of Asian ancestry who is followed
annually as a glaucoma suspect. Her visual fields are full, however, her optic
nerve head has some asymmetry with a focal notch. Her 10Ps are normal. Her
corneal pachymetry is thick in both eyes. Which of the following findings could
be indicative of preperimetric glaucoma in this patient?

a. Corneal pachymetry readings

b. Intraocular pressure

c. Optic nerve head appearance

d. Visual field results
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ACTIVITY EVALUATION

Your responses to the questions below will help us evaluate this activity. They will provide us with evidence that improvements were made
in patient care as a result of this activity.

Rate your knowledge/skill level prior to participating in this course: 5 = High, 1 = Low
Rate your knowledge/skill level after participating in this course: 5 = High, 1 = Low
This activity improved my competence in managing patients with this disease/condition/symptom. Yes No

Probability of changing practice behavior based on this activity: High Low No change needed

If you plan to change your practice behavior, what type of changes do you plan to implement? (check all that apply)

Change in pharmaceutical therapy Change in nonpharmaceutical therapy ____

Change in diagnostic testing _____ Choice of treatment/management approach ____

Change in current practice for referral ____ Change in differential diagnosis _____

My practice has been reinforced _____ I do not plan to implement any new changes in practice _____

Please identify any barriers to change (check all that apply):

__ Cost ___lack of consensus or professional guidelines
___lack of administrative support ___lack of experience

___ lack of time to assess/counsel patients ___lack of opportunity (patients)

__ Reimbursement/insurance issues ___lack of resources (equipment)

_____ Patient compliance issues _____No barriers

Other. Please specify:

The design of the program was effective for the content conveyed — Yes ___No
The content supported the identified learning objectives __ Yes ___No
The content was free of commercial bias — Yes ___No
The content was relative to your practice _ Yes __No
The faculty was effective — Yes ___No
You were satisfied overall with the activity _ Yes ___No
You would recommend this program to your colleagues — Yes ___No

Please check the Core Competencies (as defined by the Accreditation Council for Graduate Medical Education) that were enhanced through your par-
ticipation in this activity:

_ Patient Care

___ Practice-Based Learning and Improvement

___ Professionalism

___ Medical Knowledge

_____Interpersonal and Communication Skills

System-Based Practice

Additional comments:

| certify that | have participated in this entire activity.

This information will help evaluate this activity; may we contact you by email in 3 months to inquire if you have made changes to your practice based
on this activity? If so, please provide your email address below.




