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Canadian perspectives in glaucoma management:
setting target intraocular pressure range
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for the Target IOP Workshop participantsi

t has long been understood that elevated intraocular

pressure (IOP) is an important risk factor for glau-
coma. As far back as the middle of the 19th century,
Von Graefe and Jaeger reported its association with
characteristic nerve damage leading to blindness.
Population studies have shown that elevated op may
lead to an increase in the prevalence'? and incidence?
of glaucoma.

The higher the IOP, the greater the risk of optic
nerve damage. The principal goal of current glaucoma
treatment is to contro] IOP, the major modifiable risk

factor. Palmberg? found, in his review of the Ad-.

“yanced Glaucoma Intervention Study® data, that in
95% of cases primary open-angle glaucoma (POAG)
is pressure dependent and avoidable.

The objective of glaucoma therapy is the preserva-
tion of visual field and vision. The. quality of life of
the patient should be maintained or enhanced.

Guidelines for setting target TOP have been estab-
lished. through a series of cross-Canada workshops,
" The participants included many of the glaucoma spe-
cialists from across the country. These sessions
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included an overview of the most recent randomized

clinical trials in the area of glaucoma management
and working sessions in which case studies were pre-
sented and treatment options discussed. Working
suidelines were then developed by consensus over the
series of workshops. This article highlights the -evi-
dence-based content of the regional workshops and
the consensus guidelines developed.

THE EVIDENCE

Recent evidence supports the concept of aggres-
sively lowering IOP to help prevent glaucoma-related
blindness. The Collaborative Normal-Tension-Glau-
coma Study,® the Advanced Glaucoma Intervention
Study,’ the Collaborative Initial Glaucoma Treatment
Study’ and the Ocunlar Hypertension Treatment
Study®® are all “gold standard” prospective random-
ized clinical trials that support this concept (Table 1).

The purpose of the Collaborative Normal-Tension
Glaucoma Study® was to determine whether IOP plays
a part in the pathogenesis of normal-tension glancoma
by examining whether the rate -of progression is
changed in eyes in which the IOP is substantially low-

" ered. Of the 230 patients with normal-tension glaucoma

initially enrolled in the study, 140 were randomly
assigned to receive either restricted medical and surgi-
cal treatment (61 eyes) or no treatment (79 eyes).
Randomization occurred at enrolment if the original
visual field threatened fixation, or if and when docu-
mented disc or visual field damage occurred, Target
IOP lowering of 30% was arbitrarily chosen for those in
the treatment group. Only 12% of the treated eyes pro-
gressed to further disc damage or visual field loss, com-
pared with 35% of the control eyes. The time to pro-
gression was significantly longer for the treated eyes
than for the control eyes. Despite IOP lowering of 30%,
some treated patients continued to show progression.
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Table |—Randomized controlled clinical trials of glaucoma treatment with published results*
Length of
& No. of  follow-up,

Study Design patients yr Key findings
Collaborative POAG in eyes with 230 5+ Lowering the IOP slows the rate of
Normal-Tension  normal IOP: rate of progression of visual field loss compared to
Glaucoma progression, effect untreated eyes.
Study® of IOP reduction on

progression rate
Advanced POAG after medical 591 4-7 African-American patients did better with
Glaucoma treatment failure with laser trabeculoplasty as first surgery,
Intervention ne previous surgery: whereas after 4+ years white Americans did
Study® laser trabeculoplasty better with trabeculectomy as first surgery.

vs. trabeculectomy Lower IOP during follow-up after surgical

intervention protects against further visual
field deterioration in patients with
_ moderate to advanced disease.

Collaborative Newty diagnosed 607 5+ Aggressive initial medical IOP management
Initial Glaucoma  POAG: medicine vs. was as effective as early surgical therapy
Treatment trabeculectomy over the follow-up period reported.
Study’
Ocular Ocular hypertension: 1636 5+ Topical therapy with ocular hypotensive
Hypertension medicine vs. no medication was effective in delaying or
Treatment treatment preventing the onset of POAG in selected
Study®? patients with elevated IOP.
*POAG = primary open-angle glaucoma, IOP = intraccular pressure.

The investigators concluded from these findings that
TOP does play a significant role in the pathogenesis of
normal-tension glaucoma. These results also suppor(
the aggressive lowering of IOP in patients at risk for
progression. However, not all untreated patienis pro-
gressed in this study: 65% showed no further progres-
sion at 5 years and longer. This finding strongly sug-
gests that treatment should have minimal side effects
$0 as not to cause harm or decrease the patient’s qual-
ity of life.

In the Advanced Glaucoma Intervention Study” the
long-term clinical course and prognosis with two sur-
gical treatment protocols were compared in eyes with
maoderate to advanced glaucoma. After 7 years of fol-
low-up, the investigators were able to analyse the
accrued data in order to draw certain corollary con-
clusions. In their “predictive analysis™ of 7383 eyes,
they found a statistically significant worsening of the
visual field over 6 years in eyes with an early average
pressure greater than 17.5 mm Hg compared to eyes
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with initial average pressure less than 14 mm Hg. Fur-
thermore, this worsening was found to become more
marked over time.

In the “associative analysis,” patients with IOP con-
sistently below 1|8 mm Hg experienced less visual
field loss than those with IOP below this value only
some of the time, especially with longer follow-up.
There was almost no visual field loss on average in the
former group. Although the average change in visual
field was close to zero, a proportion of these eyes did
have visnal field loss despite having pressure mea-
surements at this level.

The investigators concluded that a lower IOP is
indeed associated with reduced progression of visual
field loss.

The main purpose of the Collaborative Initial
Glaucoma Treatment Study’ was to assess the effect
of two treatment approaches (initial therapy with top-
ically administered medications versus initial tra-
beculectomy) in 607 patients with newly diagnosed



open-angle glaucoma. The investigators chose to use
a calculation to determine target IOP range. The for-
mula used was as follows:

target IC;P = (1 — [reference IOP + VT score]/100)
. reference 10P

where reference IOP = baseline IOP, and VF = visnal
field. Target IOP was set aggressively. For example,
in a patient with no visual field damage, the 1OP
would be lowered by its own value (e.g., an initial
IOP of 25 mm Hg would be lowered by 23%). A
small amount of field damage resulted in even more
aggressive lowering (e.g., VF score of 5). For this
patient the target IOP would be (1 ~ [25 + S5V100y X
25 =17.5 mm Hg.

The study findings showed that surgical treatment
produced greater reductions in [OP than medical
treatment (46% vs. 35%). Interestingly, there was no
difference in visual field protection over the follow-
up period of approximately 5 years. This may have
been due to the aggressively set targets (with, on aver-
age, 35% or greater reduction in IOP) or to the fact
that the follow-up period was too short to demonstrate
a difference.

The investigators concluded that aggressive initial
medical IOP management was as effective as early
surgical therapy over the follow-up period reported
and that there were no marked differences in quality
of life between the groups.

The purpose of the Ocular Hypertension Treatment
Study®® was to determine the efficacy and safety of
topical therapy with ocular hypotensive medication
in delaying or preventing the onset of POAG. A total
of 1636 patients with elevated IOP but no evidence
of glaucomatous disc or field damage were random-
ly assigned to receive either observation or treatment.
The treatment goal was to achieve a reduction in IOP
of 20% or more, and an JOP of less than 25 mm Hg.
The primary outcome measure was the development
of a reproducible visual field abnormality or repro-
ducible optic disc deterioration attributable to
POAG. At 60 months patients in the observed group
had a greater cumulative probability of manifesting
POAG than the treated patients (9.5% vs. 4.4%,
p <0.001).

The investigators concluded that topical therapy
with ocular hypotensive medication was effective in
delaying or preventing the onset of POAG in certain
patients with elevated IOP. They clarified that this
does not imply that all patients with borderline or ele-
vated IOP should receive medication but, rather, that
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clinicians should comsider treatment for patients at
moderate or high risk for POAG.

TARGET INTRAOCULAR PRESSURE RANGE!:
WHAT IS IT?

In 1989 the American Academy of Ophthalmology
defined target IOP range as “the upper limit of a sta-
ble range of pressures deemed unlikely to cause fur-
ther optic nerve damage in a particular eye.”!? The
European Glaucoma Society developed their own
definition in 1998: “the mean IOP obtained with treat-
ment that prevents further glaucomatous damage.”!
Brubaker!? settled on this working definition of target
IOP: “the 10P at which the rate of retinal ganglion
cell loss is no greater than the age-related loss.”

Regardless of the definition used, the problem
remains that there are no accarate methods in place to
determine precisely what a safe level of JOP is for any
given optic nerve status.

WHY SET A TARGET INTRAOCULAR PRESSURE
RANGE? .

The fundamental goal for vision preservation in
glaucoma is to slow the rate of retinal ganglion cell
loss. By decreasing the IOP, significant therapeutic
benefit can be derived (Fig. 1).12 '

Setting a target IOP range provides physicians with
a measurable therapeutic goal. This goal is something
that can be shared by the patient and the physician
alike, helping forge a therapeutic alliance between
them.
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Fig. I—Plot of retinal ganglion cell (RGC) loss as a function of
intraocular pressure {reprinted from reference |12 with per- .

mission from Elsevier Science Inc. [American journal of
Ophthalmology 1996,121:473-83]).
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Setting a target I0P range also assists in standard-
izing the approach to IOP lowering among ophthal-
mologists. It allows us to educate patients about their
diagnosig and involve them in decisions regarding
their treatment. Finally, it permits an individualized
approach to each eye of a given patient.

The patient’s quality of life 1s an important consid-
eration when establishing a target IOP range. The
benefits of I0P lowering must be weighed against any
potential harm or inconvenience. Or, as Hodapp and
colleagues'? stated, “the risk and cost, including side
effects of treatment to lower pressure, must be
weighed against the risk of pressure itself.”

APPROACHES TO SETTING INITIAL TARGET
INTRAOCULAR PRESSURE RANGE

Several approaches have been advocated for setting
the initial target IOP range.

Percentage lowering

The American Academy of Ophthalmology cur-
rently recommends lowering of at least 20% from
baseline IOP.'* The European Glaucoma Society cur-
rently recommends lowering of at least 30% from
baseline IOP.!!

Absolute cutoff based on evidence

For glaucoma suspects (based on elevated IOP), the
evidence from the Ocular Hypertension Treatment
Study®® suggests a target pressure range of less than
25 mm Hg. In the associative analysis in the Ad-
vanced Glaucoma Intervention Study,’ eyes with an
1OP consistently lower than 18 mm Hg had almost no
visual field deterioration over 5 years. Eyes with an
IOP lower than 18 mm Hg only 50% of the time had
significant visual field deterioration. In very advanced
glaucoma (near-total cupping with split fixation) the
evidence suggests that stability can be achieved when
the TOP is in the low teens.!>1

Formula-based cutoff

In the Collaborative Initial Glaucoma Treatment
Study’ the following formula was used: target IQP =
(1 - [reference IOP + VF scorel/100) X reference
IOP. Jampel'? proposed the following formula: target
range = (initial IOP X [1 —initial IOP/100] - Z + Y),
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where Z is an optic nerve damage severity factor and
Y is a burden of therapy factor,

CONSIDERATIONS

Target IOP range is a dynamic concept. The range
can vary between patients and between eyes in the
same patient in cases such as injury, pseudoexfolia-
tion and advanced damage to one eye. In pseudoexfo-
liation one may wish to consider setting a lower target
IOP range in view of the volatile and unpredictable
IOP course (i.e., IOP control can escape between vis-
its) or to maintain more vigilant, frequent follow-up.

Diurnal floctuation is an important consideration
when setting target IOP range. Large diurnal fluctua-
tions in IOP are an independent risk factor for pro-
gression in patients with POAG.!® It has been shown
that more diurnal fluctuation correlates with worsen-
ing clinical status, even after adjustment for strong
risk factors such as age, race and advanced initial
field loss.'® Careful consideration should be given to
the time of day that IOP measurements are obtained."
It may be best if the IOP is measured at the same time
of day when starting medical treatment and at differ-
ent times when assessing diurnal variation.

There are limitations to setting target TOP range.
The concept relies heavily on accurate assessment of
IOP, which may depend on the operator, the type of
instrument, corneal variables, the cooperation of the
patient and the status of the eye.!” It may also be over- -
simplifying treatment in that it may fail to consider
non-10P risk factors.

Target IOP range needs to be constantly reevaluat-
ed. If the IOP range has been achieved, the IOP and
optic nerve should be reevaluated every 3 to 12
months and the visual field every 6 to 24 months,
depending on the degree of damage and the TOP con-
trol.2* If there is evidence of progression in the optic
nerve (e.g., a change in the neuroretinal rim or a disc
hemorrhage) or if there is deterioration in the visual
field, despite IOP values within the target range, a
new, lower target may be necessary, Conversely, the
target IOP range may have to be increased if achiev-
ing the target IOP causes adverse ocular or systemic
side effects.

TREATMENT OPTIONS
" There are many treatment options available to help

achieve a desired target IOP range. Sometimes com-
binations of these treatments are necessary.



Medical treatment is one option available. There is
a variety of medications that can be used (o achieve
target IOP. Compliance, tachyphylaxis and trough
effect cafi all influence the effectiveness of medical
treatment.

Trabeculoplasty (argon laser, selective laser or
diode laser) can effectively lower the IOP to the
desired target range in appropriately selected patients.

Surgery is another viable treatment option. Trabec-
ulectomy can be very effective in achieving target
TOP range. Nonpenetrating filtering surgery can also
lower pressure effectively, although long-term data
are needed. Surgical implantation of aqueous
drainage devices can be effective in difficult cases.
Cyclodestruction can be performed as a last-resort
option.

SUMMARY

There is an abundance of evidence from recent ran-
domized clinical trials showing that lowering the IOP
is beneficial to the optic nerve and visual field.
Setting and achieving a target IOP range is in keeping
with evidence-based medicine. The benefits of reach-
ing this target must be weighed against the risks of the
treatment itself. Target IOP is a dynamic concept,
needing constant reevaluation.

What is lacking are established guidelines for
determining the target IOP range that can be used in
general ophthalmology practice.

GUIDELINE DEVELOPMENT WORKSHOP

The Canadian Target TOP Workshop participants
reviewed the literature and received commentary on
the US perspective from Dr. Steven Simmons, a lead-
ing glaucoma specialist from Albany, NY. Current
Canadian perspectives were put to practical applica-
tion through a case study format, which served as a
lead-in to the development of the working recommen-
dations. The cases varied widely, from the very com-
plex to the relatively simple, from suspects to patients
with early-onset glaucomatous optic neuropathy to
patients with advanced glaucomatous optic neuropa-
thy. However, regardless of the complexity of the
case, consensus was achieved as to what the target
IOP range should be. The process clearly illustrated
that it was possible to develop guidelines for setting
target JOP range.
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Disclaimer

This disclaimer was developed in consultation with
the Canadian Medical Protective Association in order
to address specific medicolegal implications, dis-
cussed within the workshops, inherent in setting 10P
guidelines.

The role of these guidelines is to provide eye
care practitioners and their patients with support
in the decision-making process for setting target
IOP range in patients affected by or suspected
of having glaucoma. This woik is based on the
glaucoma literature, regional target IOF confer-
ences and personal clinical experience. The pur-
pose is to offer a guide, and not a protocol.
Clinical care must be individualized to the
patient, the treating eye care professional and
the socioceconomic milieu.

All contributors and the sponser disclaim
responsibility and liability for any and all
adverse medical or legal effects resulting direct-
ly or indirectly from the use of the guidelines.

Working recommendations
Establishing baseline intraocular pressure

To establish a target IOP range, an adcurate base-
line TOP is needed, Practically, when establishing
baseline IOP, a single applanation reading may be
sufficient. The time of day the pressure is measured
should be noted, especially if treatment is to be start-
ed at the first visit. However, it is helpful to have
more than one IOP reading, and this can include pre-
viously documented IOP values from the referral
source or a diurnal tension curve.

A thorough assessment should also be performed to
make sure all relevant risk factors and treatment con-
siderations are taken into account when setting the
initial target TOP range. The initial assessment should
inciude the following components:

« History-taking: ocular, systemic and family

+ Qcular examination: IOP measurement, gonioscopy,
documentation of baseline optic nerve appearance

+ Testing of the visual field(s): it is important to
obtain at least one reliable baseline visual field con-
sistent with the optic nerve appearance

» Additional investigations as appropriate: imaging
of the optic nerve and nerve fibre layer, measurement
of the central corneal thickness.
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Table 2—Staging an eye at risk of or with glau-
coma

Suspect (at least one of the following)

« |OP abdve 22 mm Hg (adjusted for pachymetry if
available)

* Suspicious disc or cup-to-disc asymmetry greater
than 0.2

* Suspicious visual field defect on Humphrey 24-2
{or similar) testing

Early disease

* Early glaucomatous disc features (e.g., cup:disc
ratio 0.65 or less) or mild visual field defect not
within t0° of fixation, or both

Moderate disease

* Moderate glaucomatous disc features (e.g.,
cup:disc ratio 0.7--0.85) or moderate visual field
defect not within 10° of fixation, or both

Advanced disease

* Advanced glaucomatous disc features (e.g.,
cup:disc ratic 0.9 or greater) or visual field defect
within 10° of fixation, or both

*+ Also consider baseline Humphrey 10-2 visual field
{or similar)

Staging criteria

The Target IOP Workshops developed recommen-
dations for staging an eye at risk of or with glaucoma
(Table 2). This staging can then be used to help deter-
mine an appropriate target IOP range.

Table 3—Suggested upper limits of initial
target |OP range for each eye*

Suspect (if decision is made to treat)}

< 25 mm Hg with reduction of at least 20% from
baseline |OP

Early disease

< 21 mm Hg with reduction of at least 20% from
baseline IOP

Moderate disease

< 18 mm Hg with reduction of at least 30% from
baseline {OP

Advanced disease

< I5 mm Hg with reduction of at least 30% from
baseline IOP

*Modify as needed based on longevity, quality of life and risk fac-

tars for progression.
{See the Ocular Hypertension Treatment Study.®%

Glaucomatous disc features

The working recommendations use the following
features to help define a glaucomatous disc:

* Increased cup-to-disc ratio (relative to disc size?!),
significant disc asymmetry

* Decreased or documented change in neuroretinal
rim area

» Notch of neuroretinal rim

* “Saucerization” of neuroretinal rim

* Flame-shaped disc hemorrhage

* Nerve fibre layer loss

*» 360° peripapillary atrophy

Target intraocular pressure range

Based on the staging of the glaucomatous eye, the
Target IOP Workshops developed suggesied upper
limits of initial target IOP range for each eye (Table
3). The lower limit of target IOP is episcleral venous
pressure.

It is impertant to note that these target IOP
ranges may need to be modified based on the pres-
ence or development of risk factors, quality-of-life
issues or the length of time the pressure has been
maintained.

Risk factors affecting initial target pressure ra'hge

There are many risk factors for progression that
should be considered when establishing an initial tar-
get IOP range (Table 4).

Table 4—Risk factors for progression that may
meodify the initial target IOP range

* Presence and severity of damage to involved or
fellow eye?223

* Rapid rate of progression of damage to involved
or fellow eye?!

+ Family history of or genetic mutation predisposing
to early-onset disease or severe disease, or both®®

* African ancestrys

Age®® and life expectancy

Vascular risk factors: disc hemorrhage,?” nocturnal

hypotension,?® migraine,?” Raynaud’s disease,

diabetes mellitus,”?? previous vein occlusion

+ Large fluctuation or instability in IOP*? (e.g., IOP
spikes, pseudoexfoliation syndrome)

* Poor follow-up?

+ Axial myopia (speculative}
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Ongoing evaluation of the target IOP range is
imperative. At subsequent visits the practitioner
should reevaluate the patient, examining the follow-
ing areast medication (side effects, compliance), any
relevant general health problems, the IOP (both the
method of measurement and the time of day should be
recorded), the optic nerve (for any change in glauco-
matous features) and, depending on the clinical pic-
ture, the visual field. It is important to distinguish
between “ideal,” “borderline” and “acceptable” 10P.
For example, in a patient with a normal disc and no
detectable visual field loss whose target IOP range is
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set at less than 21 mm Hg, although 20 mm Hg may
be “ideal” and 21 mm Hg or 22 mm Hg may be “bor-
derline,” one IOP reading in the mid 20s may be
“acceptable.”

Based on the reevaluation, the target IOP range
may have to be adjusted. If there is evidence of pro-
gression in the optic nerve or a reproducible change in
the visual field despite achieving an I0P within the tar-
get range, the target IOP range should be lowered. Tf
the findings suggest that achieving the target IOP range
caused unacceptable ocular or systemic side effects, a
higher target IOP range may have to be accepted.

Baseline
evaluation

Stage efch eye

Set initial |target 10P

v

Treatment to achieve target
IOP range
with one or more of the
following:

. Medication
{consider monocular drug trial)

) S
Laser trabeculoplasty " Incisional surgery

Reevaluate at each follow-up visit

/

If target IOP met and disc and
visual field are stable, continue
present management

<

~ Modify target IOP range
as required

N

/

L

If target IOP is not met or there is visual field

or optic nerve progression then:

« switch or add medication

« . consider laser or incisional surgery

+ take into consideration side-effects, cost
comprehension and ability to adhere to
suggested treatment regimen, and
compliance to date

Fig. 2—Summary approach to managing patients with glaucoma. QP = intraccular pressure.
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Summary approach to managing patients with glaucoma

The management of patients with glaucoma is sum-
marizedgin Fig. 2. <o~

Ali Dohadwala assisted in the preparation of the manuscript,
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Target IOP Workshop participants: Drs. Tke Ahmed,
Marcel Amyot, Jean-Louis Anctil, Rama Behki {cochair),
Rajiv Bindlish, Pierre Blondeau, Sheila Brazel, Yvonne

Setting target IOP—Damji et al

Buys, Monica Carrillo, Gilles Coté, Andrew C.S. Crichton,
Karim F. Damji (cochair), Michael Dobrogowski, Gordon
Douglas, Marianne Edwards, Dana Faingold, Sameh
Fanous, Lisa Gould, Oscar Kasner, Tom Klein, Mark Lesk,
David Marshall, Jeff Martow, Michacl Motolko, Paul
Murphy, Marcelo Nicolela, Andrew Orr, Kevin Parkinson,
Rob Piemontesi, Paul Rafuse, Steven Simmons, Jamie
Taylor, Lawrence Weisbrod, Brent Weiser, Maureen
Wolpert and Elaine Woo.

I. Which of these randomized controlled trials dem-
onstrates that intraocular pressure (IOP) does play
a significant role in the pathogenesis of normal-
tension glaucoma?

2. Collaborative Initial Glaucoma Treatment
Study

b. Ocular Hypertension Treatment Study

Advanced Glaucoma Intervention Study

d. Collaborative Nermal-Tension Glaucoma
Study

n

2. Which of the following is not an acceptable defini-
tion of target IOP range:

a. The upper limit of a stable range of pressure
values deemed unlikely to cause further optic
nerve damage

b. The mean OP obtained with treatment that
prevents further glaucomatous damage

c. The specific fevel of pressure that, if achieved,
will definitely prevent further nerve damage

d. The IOP at which the rate of retinal ganglion
cell loss is no greater than the age-related loss

Self-test /Auto-évaluation®

3. Factors that may modify initial target IOP range
include all of the following except:

African ancestry

Axial hyperopia

Disc hemorrhage

Presence and severity of damage to the involved
eye

apoe

4. Initial treatment options to lower IOP in patients
with newly diagnosed primary open-angle glauco-
ma generally include each of the following except:

ot ]

. Aqueous drainage device

. |OP-lowering medication W
. Laser trabeculoplasty

. Trabeculectomy

o

o N

5. In the Ocular Hypertension Treatment Study, |IOP
was lowered to: . '

a. < 28 mm Hg with at least 20% lowering

b. < 25 mm Hg with at least 20% lowering from
baseline =

c. 30% lowering from baseline

d. < 21 mm Hg with at least 30% lowering from
baseline

*These questions can be answered and scored, and a certificate obtained, on the COS Web site (www.eyesite.ca)/On peut soumettre ses réponses
et recevoir une note globale ainsi qu'un certificat dans le site Web de la SCO (www.eyesite.ca).
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