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participants will be able to:

1. Define glaucoma and common subtypes.

2. Discuss the role of IOP in glaucoma diagnosis.

3. Characterize four classes of IOP-lowering medication. 

4. State the rationale for medical therapy in the treatment of 
primary and secondary glaucomas.
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Who Has Glaucoma? Definitions and 
Diagnosis
Steven L. Mansberger, MD, MPH

With many questions still remaining 
in the field of glaucoma—who 
has it, who will progress, when to 
intervene—clear definitions lay the 
groundwork for effectively navigating 
the many clinical challenges.

Like cancer, glaucoma is not a 
single disease; rather, the term refers 
to a group of degenerative disorders of 
the optic nerve characterized by a par-
ticular constellation of structural and 
functional changes; key among them are 
excavation and enlargement of the optic 
cup, loss of the nerve fiber layer rim, 
and corresponding visual field deficit.1

A concise medical definition or stan-
dard dictionary definition of glaucoma 
typically includes mention of intraocu-
lar pressure (IOP).2 This is understand-
able in light of the strong clinical asso-
ciation between glaucoma and IOP and 
the fact that, at present, IOP represents 
the sole therapeutic target of medical 
antiglaucoma therapy.1

Glaucoma and iop
That said, elevated IOP (one de-

scription of which is IOP greater 
than the 97.5 percentile for a specific 
population) is no longer necessary for 
a definition of glaucoma, nor is it re-
quired for the diagnosis, since it is not 
universally present among glaucoma 
patients.1 (“Elevated IOP” can also be 
defined as IOP over 21 mm Hg or as the 
IOP at which the optic nerve sustains 
damage.) In fact, depending on the 
population studied, between 30% and  
80% of eyes with glaucomatous optic 
nerve damage have “normal” IOPs (ie, 
IOPs of 21 mm Hg or less).3 

The converse is also true: elevated 
IOP may be present, and quite often 
is present, without evidence of glau-
comatous optic nerve damage. It is 
also true that some degree of ocular 
hypertension may be present without 
evidence of optic nerve damage or vi-
sual symptoms. Glaucoma risk estima-
tion and when to treat at-risk patients 
is the subject of significant debate and 
ongoing research.

primary vs secondary 
Glaucomas

Optic nerve damage associated 
with glaucoma can be thought of as 
the common endpoint of a variety of 
pathophysiologic processes. Glaucoma 
categorization starts with the designa-
tion of primary or secondary. Primary 
glaucoma describes patients with optic 
nerve damage and visual field loss with 
no discernable cause; Primary open-angle 
glaucoma (POAG) is a principal subtype 
of glaucoma in which the angle between 
the iris and cornea is open. 

See INSIDE for:
Medical Treatment of Glaucoma

by Jonathan S. Myers, MD

FIGURE 1 Gonioscopy showing angle closure.
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STATEMENT OF NEED
Glaucoma, a group of ocular diseases characterized by progres-
sive damage to the optic nerve, is the second leading cause of 
blindness worldwide, affecting a significant and growing portion 
of the US population.1,2

Much remains to be understood about the pathophysiology of 
glaucoma, but high intraocular pressure (IOP) has been identified 
as a key risk factor for progression. Medical and surgical therapies 
for the disease are primarily directed at reducing IOP.

Recent years have seen significant innovation in the treatment 
of glaucoma, including gentler and more effective topical 
drugs, less invasive surgical techniques, and new molecules 
and mechanisms of action. As pharmaceutical and surgical 
treatments for glaucoma rapidly advance—and as research 
continues to provide insights about the disease’s neurologic 
underpinnings—comprehensive ophthalmologists are chal-
lenged to remain up-to-date.

To give their glaucoma patients the full benefit of treatment 
advances, clinicians require clear, actionable insights from 
subspecialists and researchers. Topics in Glaucoma will present 
current research in the context of comprehensive care, providing 
non-specialists with clearly presented, evidence-based clinical 
judgments from experts in the field.
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Among the non-POAG categories 
of glaucoma, elevated IOP is consis-
tently present at least some times 
in the course of the disease. Primary 
angle closure glaucoma is a subtype of 
glaucoma in which the cause of irrido-
corneal angle narrowing is unknown 
(Figure 1).1 Secondary glaucoma may 
result from a long list of underlying 
causes, and may affect individuals of 
any age, from newborns to the elderly. 
Like primary forms, secondary open-
angle glaucoma is associated with an 
open angle; and secondary angle closure 
glaucoma with iridotrabecular contact. 
Any process that impedes drainage 
of aqueous fluid via the trabecular 
meshwork—including preceding ocular 
trauma, diabetes, pigmentary disper-
sion syndrome, pseudoexfoliation, 
and dozens of other causes—can cause 
secondary glaucoma.1

risk FacTors
Multiple studies have attempted 

to identify risk factors for the develop-
ment of primary glaucoma. Subanalyses 
of two large multicenter, prospective, 
randomized trials—the Ocular Hyper-
tension Treatment Study (OHTS) and 
the European Glaucoma Prevention 
Study (EGPS)—looked specifically at pa-
tient characteristics and disease param-
eters associated with conversion from 
ocular hypertension to glaucoma.4,5  
Pooled analysis of untreated patients 
with ocular hypertension enrolled in 
the two studies and followed for 5 
years (N=1341) revealed that poorer 
outcomes were predicted by: older age, 
higher IOP, decreased central corneal 
thickness, increased vertical cup-to-
disc ratio, and greater visual field index 
pattern standard deviation (PSD).6 In 
addition, low perfusion pressure was 

also identified to be a risk factor in the 
Barbados Eye Study. 

Family history is also considered a 
significant risk factor for the develop-
ment of POAG. Although some contro-
versy exists, there seems to be a propen-
sity to glaucoma among certain ethnic 
groups. In the US, individuals of African 
and Hispanic descent are at highest risk 
for POAG.7 Asian individuals have high 
rates of glaucoma, and represent 87% of 
patients with primary angle closure glau-
coma worldwide.8 Other proposed risk 
factors for POAG include diabetes mel-
litus, high blood pressure, and myopia.

Glaucoma suspecTs
A patient or eye considered “glauco-

ma suspect” has some features sugges-
tive of glaucoma but does not meet the 
full diagnostic criteria.1 Such patients 
generally present in one of four ways: 
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discussion, might elect to be periodi-
cally monitored for progression without 
treatment. And, as a further example, a 
patient with very advanced glaucoma in 
one eye and good vision in their other 
eye might only elect to receive palliative 

1) elevated IOP and normal appearing 
optic nerve; 2) large cup-to-disc ratio 
and normal optic nerve fiber layer; 3) 
abnormal visual field but normal optic 
nerve and disc; or 4) unusual appearing 
optic nerve with normal visual field 
and IOP. 

This begs the question: does the 
eye that is suspicious for glaucoma in-
dicate a pre-glaucomatous state? And, 
if so, can early intervention prevent 
the development of glaucoma? These 
are some of the questions that OHTS 
and EGPS were designed to evaluate; 
however, while helpful, they have not 
put the issue entirely to rest. In the 
OHTS, development of glaucoma was 
reduced by 60% with the use of topical 
hypotensive medication. Patients with 
ocular hypertension (baseline IOP 24 to 
32 mm Hg) treated with IOP-lowering 
medication developed POAG at a rate 
of 4.4% over 5 years compared to a rate 
of 9.5% among untreated patients in 
the control group.7 EGPS, a similarly 
designed trial, did not show statistically 
significant prevention of POAG with 
treatment.9

Unfortunately, we lack data regard-
ing early intervention outcomes for the 
other groups suspicious for glaucoma, 
and it remains unclear whether treat-
ment is warranted for those groups.

should Glaucoma suspecTs 
Be TreaTed?

It is important to remember that 
most patients with identifiable risk 
factors do not develop glaucoma. This 
has been shown in prospective studies. 
As noted, in the OHTS 90% of untreated 
glaucoma suspect patients with IOP 
between 24 and 32 mmHg remained 
glaucoma-free over the 5 years of 
follow-up.4 It might seem prudent, then, 
to limit preventive medical therapy and 
spare patients the burden of lifelong 
medication whenever possible. 

But the stakes are too high to simply 
leave it at that. For those who do develop 
glaucoma, the burden of therapy—in-
convenience, side effects, cost—likely 
pales in comparison to the vision-saving 
benefits they might derive. Clearly, the 
ability to predict who is at risk for glau-
coma and thus who would benefit from 

intervention holds enormous value. To 
that end, based on data from large stud-
ies, tools for calculating individual risk 
have been developed to assist clinicians 
in recommending or not recommending 
pre-glaucoma therapy. It is generally rec-
ommended that individuals identified 
as having high risk should be considered 
for treatment, whereas individuals at 
low risk should be observed without 
treatment.

risk calculaTors
Like other medical predictive mod-

els—such as those used to predict risk 
for heart disease or osteoporosis—
glaucoma risk calculators attempt to 
enhance objectivity in clinical man-
agement by distilling multiple vari-
ables down to an actionable metric. A 
glaucoma risk calculator based upon 
findings from OHTS uses patient age, 
baseline IOP, central corneal thickness, 
PSD, vertical cup-to-disc ratio, and the 
presence of diabetes to generate an idea 
of patients’ 5-year risk.6 The algorithm 
developed at our institution is available 
online at: https://www.deverseye.
org/grc/. Other calculators can be 
found at http://ohts.wustl.edu/risk/
calculator.html and http://oil.wilmer.
jhu.edu/risk/.

A separate risk calculator for the 
progression of visual field loss among 
patients being treated for glaucoma 
has also been developed and validated.

TreaTinG Glaucoma
For patients with a clear diagnosis 

of glaucoma, treatment is almost always 
indicated, assuming that the patient is 
otherwise capable of maintaining an ac-
ceptable quality of life. Aggressiveness 
of the treatment relates to a number of 
factors, including stage of glaucoma, age 
and health status of the patient, and the 
health and visual acuity of the fellow 
eye. For example, a young patient with 
early glaucoma would almost always 
be treated aggressively since s/he will 
most likely have to live with glaucoma 
for a long time.

A glaucoma patient with a shorter 
life expectancy, eg, a patient in his/her 
late 80s with mild glaucoma and sig-
nificant heart disease, after a thorough 

COrE CONCEPTS 
●	 Glaucoma is an optic nerve 

disease characterized by 
structural and functional 
changes including: increased 
cupping, optic nerve fiber layer 
degeneration, and visual field 
loss.

●	 The relationship between 
glaucoma and iop is complex: 
Glaucoma is common among 
patients with normal iop; and 
a majority of patients with 
elevated iop will not develop 
glaucoma—but patients with 
elevated iop are at higher risk 
of glaucoma than patients with 
normal iop.

●	 primary glaucoma is glaucoma 
with no known cause.

●	 risk factors for poaG include 
elevated iop, decreased corneal 
thickness, high cup-to-disc ratio, 
visual field psd, and older age.

●	 Family history is probably 
a significant risk factor for 
glaucoma.

●	 other possible risk factors 
include african, hispanic, asian 
ethnicity; high blood pressure; 
myopia.

●	 risk calculators can aid in 
predicting conversion from 
ocular hypertension to 
glaucoma.

●	 risk calculators also exist for 
predicting progression among 
patients undergoing treatment 
for glaucoma.

●	 Glaucoma remains under-
recognized and undertreated.

●	 state of the art diagnostic 
equipment and vigilance for the 
disease are important for early 
detection.
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treatment in the affected eye to keep it 
comfortable rather than aggressive IOP 
lowering drugs.

diaGnosTic proGress
In many of its forms, glaucoma is 

a sly, often silent disease—by the time 
patients notice visual change, up to 90% 
of the optic nerve may be affected. Be-
cause glaucoma is progressive and irre-
versible, timely diagnosis is paramount 
to controlling it and preventing vision 
loss. Late diagnosis increases risk for 
vision loss and raises the overall costs 
of the disease.10 

New means for detecting glaucoma 
help to prevent late diagnosis and its 
consequences. In the past, clinicians 
could only examine the optic nerve with 
a handheld ophthalmoscope, and test 
the visual fields manually. Currently, 
laser-based devices allow for glauco-
matous optic disc detection without 
dilation of the pupils. At my practice, we 
evaluate the optic nerve with ophthal-
moscopy at every visit, and we perform 
stereoscopic disc photography at the 
initial visit or when the optic disc has 
a hemorrhage or we suspect a change.  
Finally, we use objective structural 
testing (ocular coherence tomography 
and Heidelberg retinal Topography) 
at least yearly to assess the optic disc 
and nerve fiber layer for progression.  

In addition to structural assessment, 
we use standard automated achromatic 
visual field testing to assess for visual 
field loss.   

Primary care physicians should ad-
vise patients to have regular ophthalmic 
examinations, including testing for 
glaucoma, every 2 years for individuals 
over 40 years old and yearly for those 
over 60. Patients with glaucoma should 
be reminded to inform family members 
so that they can be vigilant for the dis-
ease and receive appropriate screening. 

conclusion
Glaucoma is a group of diseases that 

share a common pathophysiologic end-
point: optic nerve degeneration. Early 
identification and prevention are key 
to managing glaucoma. Increased phy-
sician awareness and more aggressive 
screening and monitoring with state 
of the art equipment can be expected 
to improve outcomes. Overall, the 
objective is to treat high risk suspects, 
monitor low risk suspects and treat 
those with glaucoma.

Steven L. Mansberger, MD, MPH is vice-chair and 
director of glaucoma services and fellowship pro-
gram at Legacy Devers Eye Institute in Portland, 
OR. Dr. Mansberger has received grant/research 
support from the National Eye Institute, Allergan, 
and Envisia. He has also been a consultant for New 

World Medical, Allergan, Envisia, Santen Pharma-
ceutical Co., ForSight Vision5, and Welch Allyn. 
This manuscript was prepared with the assistance 
of medical writer Noelle Lake, MD.
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Medical treatment of Glaucoma
Jonathan S. Myers, MD

until new treatment methods arrive, 
effective medical management 
of glaucoma hinges on choosing 
the best drop for the patient and 
helping that patient adhere to it. 

As of 2011, 2.71 million Americans 
had primary open-angle glaucoma 
(POAG), and it is estimated that by 
2050 this number will have more than 
doubled to 7.32 million.1 And for every 
patient with glaucoma, at least three 
more are at risk—that is, at least 10 
million more individuals are considered 
to be glaucoma suspects.2 Glaucoma is a 
leading cause of blindness; at least one 
study has estimated the 20-year risk of 
blindness in at least one eye for patients 
with glaucoma to be approximately 
13.5%.3 Since many patients with open-
angle glaucoma are diagnosed in their 
early 60s, a substantial number can be 
expected to progress to unilateral or bi-
lateral blindness within their lifetimes.

primary open-anGle 
Glaucoma

POAG is the most common form 
of glaucoma in the US and will be the 
principal topic of this review. In POAG, 
the trabecular meshwork—the outflow 
channel of the eye—progressively loses 
function, leading to fluid accumulation 
and elevated intraocular pressure (IOP). 
The precise mechanism by which the 
trabecular meshwork loses cellularity 
and permeability to fluid has not been 
fully elucidated.4

Because family members of glau-
coma patients have a higher overall risk 
for developing the disease, genes likely 
play an etiologic role, although the size 
of the role of the genetic component is 
undetermined. First-degree relatives 
of POAG patients have a 2- to 4-fold 
increased risk of developing POAG. That 
said, while first-degree relatives’ risk is 
significantly higher than the general 
population’s, it is still low.5

Genetic studies have uncovered a 

few genetic “errors” that contribute 
to the development of POAG among a 
small subset of patients. For example, 
mutations in the MYOC gene that 
encodes TIGr (trabecular meshwork 
inducible glucocorticoid response) pro-
tein has been associated with a subtype 
of inherited POAG.4 Forms of POAG, in-
cluding TIGr, for which a genetic basis 
has been identified comprise only 7% of 
cases. For the vast majority of patients 
with POAG, a genetic basis—if one ex-
ists—has yet to be found.

Current evidence suggests that glau-
coma likely results from the interplay 
of at least two factors: IOP and suscep-
tibility of the optic nerve to pressure-
related damage. research in exfoliation 
syndrome, a common form of secondary 
glaucoma (particularly among individu-
als of Scandinavian descent), suggests 
an environmental role as well as a ge-
netic one.6 Until more etiologic details 
are filled in, family members of patients 
with any type of glaucoma should be 
counseled about their risk and undergo 
regular ophthalmic examinations at 
least every 2 years. 

iop and Glaucoma
The physiologic relationship be-

tween glaucoma and IOP is complex. 
Although the mechanism is poorly un-
derstood, IOP is thought to cause com-
pression and distortion in a weakened 
lamina cribrosa.4 The lamina cribrosa is 
a series of channels in the optic nerve 
that allows optic nerve fibers to pass 
from inside the eye to outside the eye. 
Studies have shown that a thinner 
lamina cribrosa predisposes to the de-
velopment of glaucoma; thus it may be 
that a thinner lamina cribrosa is more 
easily distorted by pressure within the 
eye, and the optic nerve fibers more 
easily compromised as a result. 

Another factor may be cerebrospinal 
fluid pressure, which compresses the 
outside of the lamina cribrosa and thus 
provides a counter pressure to IOP. If 
this counter pressure from cerebrospi-
nal fluid is low, then IOP may be able 

to distort the lamina cribrosa and exert 
influence on the optic nerve dispropor-
tionate to its measured value.4

Additionally, elevated IOP may 
compromise blood flow and impede 
the movement of neurotrophic factors 
that help nourish the optic nerve. The 
higher the IOP, the greater the risk for 
optic nerve damage, which is the hall-
mark of glaucoma. Studies have shown 
that individuals with higher IOP are at 
significantly greater risk for glaucoma 
than individuals with lower IOPs and 
most people with glaucoma have IOPs 
in the teens.

Glaucoma vulnerability relates not 
only to IOP but to optic nerve suscep-
tibility as well. In the US, at least one in 
every 3 to 5 patients who develop glau-
coma has normal IOP measurements.4 
In such instances, it is suspected that 

COrE CONCEPTS 
●	 although genetic predisposition 

is suspected in a larger number, 
fewer than 10% of poaG cases 
can be linked to known genetic 
mutations.

●	 iop lowering drugs are first-line 
agents for the management of 
normotensive and high pressure 
glaucoma.

●	 Four main classes of iop lowering 
agents are currently available: 
pGas, beta blockers, alpha 
agonists, and cais.

●	 pGas are currently the most 
often prescribed first-line agents 
due to their efficacy and once 
daily dosing.

●	 medical therapies must be 
tailored to the individual 
patient. adherence and access 
to medications are important 
considerations.

●	 novel medication classes and 
delivery technologies appear 
promising.
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nerve susceptibility plays a major role in 
their disease. That said, the higher the 
IOP, the greater the overall risk for de-
veloping glaucoma and the greater the 
risk for progression and poor outcomes.

loWerinG iop 
The goal of medical therapy in 

glaucoma is to reduce patients’ risk 
of progression to an acceptable level 
by lowering IOP. Lower IOP has been 
shown to dramatically reduce, but not 
eliminate, the risk for vision loss in 
both high pressure and low pressure 
(normotensive) glaucoma.7,8 The Early 
Manifest Glaucoma Trial showed that 
patients with early glaucoma had about 
a 50% chance of progression (defined 
as either visual field loss and/or optic 
nerve damage) within 6 years if left 
untreated; treatment reduced the risk 
of progression by half.8 Similarly, the 
Collaborative Normal Tension Glau-
coma Study showed that lowering IOP 
by 30% reduced the risk for progression 
by nearly three-fold, from 35% to 12%.9

The current medical arsenal for the 
treatment of glaucoma consists of drugs 
that lower IOP by decreasing production 
of aqueous humor, increasing outflow, 
or both.4 The first IOP lowering agents, 
the beta-blockers, were introduced 
in the late 1970s, and constituted a 
major breakthrough in the medical 
management of glaucoma. The next 
breakthrough came in 1996, when the 
first PGA, latanoprost, was introduced. 
Beta-blockers relieved IOP by reducing 
aqueous production; PGAs worked dif-
ferently—they altered the balance of 
extracellular matrix breakdown and 
deposition and thus improved outflow 
through the uveoscleral tract (Figure 
1).4 (The uveoscleral pathway is one of 
two outflow tracts for the aqueous; the 
other is the trabecular meshwork.) 

In the 1990s, two other drug classes 
were introduced to glaucoma manage-
ment—the alpha agonists and the 
carbonic anhydrase inhibitors (CAIs)—
both of which reduced aqueous produc-
tion, and, in the case of alpha agonists, 
also improved outflow to some extent. 

prosTaGlandin analoGs
As with all medical therapy, the 

IOP lowering agents in current use—
beta-blockers, alpha agonists, CAIs, and 
prostaglandin analogs (PGAs)—have 
specific advantages and disadvantages. 
PGAs are generally considered to have 
the greatest efficacy. Prostaglandin 
analogs and beta-blockers can be admin-
istered once daily. Systemic side effects 
are low with PGAs and CAIs; topical side 
effects, such as stinging or redness, are 
low with beta-blockers. 

Beta-blockers are also quite effective 
at lowering IOP; 
however, due to 
their potential 
for systemic side 
effects, they may 
be less useful in 
pat ients  with 
certain comor-
bid conditions, 
including asthma 
and cardiac dys-
rhythmias. Also, 
the utility of topi-
cal ophthalmic 
beta-blockers is 
typically lessened 
among patients 
taking oral beta-
blockers for high blood pressure or 
other comorbid conditions, likely 
because, in those instances, the eye is 
already getting some beta-blockade via 
the systemic medication.

Nearly half of all patients require 
more than one medication to achieve 
adequate pressure reduction. Most re-
cently, combination agents (beta blocker 
plus CAI, beta blocker plus alpha agonist, 
or CAI plus alpha agonist) have helped 
simplify the life of patients who require 
more than one drug for IOP control.

Efficacy, tolerability, dosing—as 
well as patient preference and ability 
to pay—are considerations in tailoring 
treatment plans for individual patients. 
For example, a young patient with hazel 
eyes might not want to accept the 40% 
risk of eye color change that accompa-
nies PGA use. If the same patient has 
asthma, beta-blocking agents may be 
unsuitable. That leaves agents that must 
be taken two to three times per day, a 
greater burden for patients, and one 
that can reduce their adherence. 

promoTinG adherence
The importance of adherence and 

access to medications cannot be over-
emphasized. Studies across a range of 
populations show high rates of non-
compliance, dosing errors, and discon-
tinuation of glaucoma therapies.10-12 A 
large study by Friedman and coworkers 
showed that half of patients with newly 
diagnosed glaucoma or glaucoma sus-
pect discontinue treatment within 6 
months.12

A Taiwanese study showed that, at 
the 2 year mark, fewer than a quarter 
of patients persisted in taking their 
glaucoma medications.11 Many patients 
have trouble understanding the need for 
continued intensive care and treatment 
year after year. They may be surprised 
when their medications lose efficacy 
or their disease progresses, requiring 
different or more intensive treatments.

access To medicaTion
Access to medication is also critical 

to the overall success of therapy. These 
days, it is not uncommon for patients 
to have frequent disruptions or change 
to their health insurance. And since 
most patients look for the most afford-
able medication, changes in insurance 
coverage can create a fair amount of 
confusion. In addition, patients may 
receive conflicting messages from their 
physician, pharmacist, and their insur-
ance company as to what is their best 
option, what is available to them, and 
what they are required to pay. Unfortu-

Aqueous
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IOP

Trabecular
Outflow
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Outflow

ProstaglandinsCholinergic drugs

Beta adrenergic blockers
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FIGURE 1 medical approaches to lowering intraocular pressure (Iop).
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5 years, several new classes of agents 
are expected to become available. Ad-
ditionally, the development of sustained 
release devices and long-acting inject-
able formulations may steer the medical 
treatment of glaucoma in a direction 
that is far less dependent on daily eye 
drops and patient compliance.14

Until those new antiglaucoma agents 
and delivery methods become available, 
communicating skillfully with patients 
and choosing drugs with sustainable 
efficacy, low and tolerable side effects, 
and manageable costs can improve ad-
herence and overall outcomes.
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nately, any of these issues can interfere 
with the ultimate goal: getting patients 
on an effective regimen that they can 
afford to stick with.

Guiding patients to get them to 
the level of understanding and motiva-
tion necessary for continuing medical 
therapy—daily, for life, for a largely 
symptomless condition—is ultimately 
an art form. In counseling patients, find-
ing the right balance between vigilance 
(the risks are real and vision threatening) 
and reassurance (…but most patients will 
have good outcomes) is key. 

I am challenged daily to under-
stand what each patient needs from 
me to maximize his or her odds of 
achieving the best possible outcome, 
both in terms of preserving vision and 
lightening the burden of therapy. I 
have found, and studies support, that 
asking patients questions, listening, 
and watching for clues about their 
state of mind can produce surprising 
and valuable interactions that may 
ultimately help them stay on track with 
and benefit from therapy.13 The onus 
is on the eyecare provider to create a 
space for open communication so that 
patients’ actual practices and fears can 
be expressed and skillfully addressed. 

lookinG ahead
Antiglaucoma agents targeting both 

established and novel pathways are 
in development; and in the next 2 to 
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ExamInaTIon answER shEET TopIcs In GlaUcoma — IssUE 1

 1.  Prostaglandin analogs 
(PGAs) are thought to lower 
IOP primarily by:
 A.  Increasing outflow 

through the uveoscleral 
tract

 B.  Increasing outflow 
through the trabecular 
meshwork

 C.  Both A and B
 D.  Neither A nor B

 2.  Which of the following 
is NOT integral to the 
definition of glaucoma?
 A.  Enlarged optic cup
 B.  Increased IOP
 C.  Loss of the retinal 

nerve fiber layer
 D.  Visual field deficit 

 3.  Clinical trials have 
shown that lowering IOP:
 A.  May reduce conversion 

to glaucoma in some 
glaucoma suspects

 B.  May slow progression 
from early to advanced 
glaucoma

 C.  Is appropriate only for 
glaucoma patients with 
elevated IOP

 D.  Both A and B are correct

 4.  Which of the following 
are subjects of glaucoma 
research and development?
 A. New classes of IOP-

lowering medications
 B.  Novel methods of drug 

delivery
 C.  Long-acting injectable 

medications
 D.  All are in development 

for the medical treatment 
of glaucoma

 5.  Which of the following 
is NOT a risk factor for the 
development of glaucoma?
 A.  Ocular trauma
 B.  Family history of 

glaucoma
 C.  Thick central corneal 

pachymetry
 D.  Large vertical cup-to-

disc ratio  

 6.  Primary open-angle 
glaucoma:
 A.  Is glaucoma with no 

known cause
 B.  remains asymptomatic 

at every stage
 C.  Does not affect Asians
 D.  Is caused by angle 

closure

 7.  Which of the following 
antiglaucoma drug classes 
is indicated for once daily 
dosing?
 A.  Alpha agonists
 B.  Beta blockers
 C.  Carbonic anhydrase 

inhibitors (CAIs)
 D.  None of the above

 8.  Early detection of 
glaucoma is important 
because:
 A. Glaucoma is reversible 

with treatment
 B. Newly available 

neuroprotective 
agents can halt disease 
progression

 C.  Both A and B are true
 D.  None of the above is 

true

 9.  TIGr is: 
 A.  A secondary glaucoma 

prevalent among 
Scandinavians

 B.  A protein associated with 
a subtype of POAG

 C.  A murine model of 
exfoliative glaucoma

 D.  A ring-shape device 
for sustained release of 
glaucoma medications

 10.  Which of the following 
is true of glaucoma risk 
calculators?
 A.  Their difficulty makes 

them of value only to 
glaucoma specialists

 B.  None is currently 
available for clinical use

 C.  They help apply results 
from large studies to 
individual patients 

 D.  They are meaningful 
to research study 
participants only


