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F
igure 1 shows a patient’s substantial loss of the
superior neuroretinal rim with a corresponding,
dense, inferior visual field defect. How low
should her IOP be? Because IOP reduction is the

mainstay of glaucoma treatment, we set the target IOP
range for each patient based on a number of factors. All
the major, recent, large clinical trials support that glau-
comatous damage is IOP-related at all levels of pressure
(although there may be other factors that contribute to
the damage). As a result, we set a target and lower the
patient’s IOP. Simply put, target IOP is that pressure
range at which we believe we can minimize the pres-
sure-related component of glaucomatous damage.

AG I S  AN D  I O P
The evidence (as demonstrated in the Ocular

Hypertension Treatment Study [OHTS], Early Manifest
Glaucoma Trial [EMGT], and Advanced Glaucoma
Intervention Study [AGIS]) is compelling that lowering
IOP prevents or delays the onset or progression of glau-
coma.1,2

AGIS enrolled 591 patients between 1988 and 1992.
Seven hundred eighty-nine eyes total were identified as
needing surgery after insufficient IOP control with med-
ical therapy. Investigators randomized enrolled eyes to
one of two surgical treatment sequences starting with
either laser trabeculoplasty or trabeculectomy. The
measures for comparison were visual acuity (ETDRS), IOP
(Goldmann applanation), and visual field (Humphrey
program 24-2; Carl Zeiss Meditec, Inc., Dublin, CA).
Among the several reported results were an interaction
between race and treatment (AGIS 4),3 visual function
improvement after cataract surgery (AGIS 6),4 more
cataracts after trabeculectomy (AGIS 8),5 and race-
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Figure 1. This patient has lost a substantial portion of the superior neuroretinal rim (A) and has a dense inferior visual field

defect (B).

“All the major, recent, large clinical trials

support that glaucomatous damage is

IOP-related at all levels of pressure.”
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dependent differences in the course of advanced glauco-
ma (AGIS 9).6 None of these reports has generated much
excitement in ophthalmologists, however.

The publication from AGIS that has been widely dis-
cussed recently is the AGIS 7 report. In it, the investiga-
tors analyzed the relationship between IOP control and
visual field loss over the first 6 years of follow-up.7 It is
important to understand that the study eyes were as-
signed to a sequence of surgeries (argon laser trabeculo-
plasty-trabeculectomy-trabeculectomy or trabeculecto-
my-argon laser trabeculoplasty-trabeculectomy) sup-
plemented with medical treatment to achieve a target
IOP of below 18 mm Hg. In other words, this is a study
of the effect of surgery supplemented with medication
to achieve a target IOP of less than 18 mm Hg. Subjects’
initial presurgery IOP averaged 25 mm Hg. At 1 year, the
mean IOPs were 16 mm Hg in the trabeculectomy-first
group and 17 mm Hg in the laser-first group. No further
comment will be made in this discussion on differences
between treatment sequences. The AGIS 7 analysis
combined both treatment arms.

Although the study design of AGIS is clearly de-
scribed in publications, the AGIS 7 report has been in-
terpreted as providing evidence that glaucoma patients
should have an IOP of 12.3 mm Hg. Do the results really
support this conclusion, however?

A S S O CI AT IVE ANALYSI S
The Associative Analysis performed as a part of AGIS 7

might be thought of as a surrogate measure for consistent
IOP control. The target IOP for this study was less than 
18 mm Hg. Investigators assigned subjects to one of four

groups based on the percentage of visits at
which their IOP was at target: 100% (group A),
75% to <100% (group B), 50% to 74% (group C),
and 0 to <50% (group D). The analysis included
586 eyes followed for at least 6 years of patients
who had missed no more than two 6-month
visits (Figure 2).

In the Associative Analysis, group A (always
at or below target) had mean changes from
baseline visual field scores close to zero (14.4%
had 4 or more visual field units of worsening
at 7 years, while 8.8% had 4 or more units of
improvement). The mean IOP for group A was
12.3 mm Hg. Mean visual field scores wors-
ened in the other groups.

TARG E T  I O P  I N  S T U D I E S
The large glaucoma trials have not been

consistent in the target IOPs they have used to
guide treatment (Table 1). In none was the tar-

get IOP set in the low teens. Realistically, we now hope
for a 25% to 30% IOP reduction with medical treat-
ment. We can achieve lower IOPs with surgery. Looking
at the mean IOP reductions in the treated subjects of
the large glaucoma trials, we can see that, even with
surgery (Collaborative Initial Glaucoma Treatment
Study [CIGTS]), a 48% reduction in IOP gave a mean
IOP of 14 mm Hg. Moreover, the field loss in the surgery
group was similar to that in the medication group,
which achieved a 37% IOP reduction (Table 2).  

It might well be that most patients with advanced glau-
coma would benefit from an IOP of around 12 mm Hg,
but this target is not easily achieved, even with surgery.

Figure 2. The Associative Analysis of AGIS 7.

Study Target IOP

OHTS1 20% reduction or 18 mm Hg

EMGT2 No target laser trabeculoplasty + betaxolol

AGIS <18 mm Hg

CIGTS Formula (35% to 50% reduction)
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Surgical intervention can result in profound complica-
tions, and there are additional costs as well as risks.

D O  T H E  AG I S  7  R E SU LTS  A P P LY  TO  A L L
PAT I ENTS ?

The results from the AGIS 7 report have been used to
support the argument that the target IOP for all pa-
tients should be approximately 12 mm Hg. It is impor-
tant to realize the limitation of this analysis and to place
the results in a broader context. AGIS is specific to
patients with primary open-angle glaucoma, and its
findings may not be applicable to patients with other
forms of glaucoma or with ocular hypertension. The
AGIS patients all underwent surgery—either laser, inci-
sional, or both, possibly with adjunctive medical thera-
py. We do not know clearly whether these results are
applicable to patients undergoing medical therapy
alone.

D O E S  E V ERYO N E  W IT H  AD VAN CED  
G L AU COM A  N E E D  AN  I O P  O F  1 2  M M H G ?

Probably not, unless this target IOP is achievable
without complications, and all treatment has complica-
tions. AGIS had a target IOP of less than 18 mm Hg, not
12.3 mm Hg. Similarly, OHTS did not require an IOP re-
duction to below 18 mm Hg. The EMGT did not have a
target IOP, but subjects received additional treatment
when their IOPs exceeded 25 mm Hg. 

Although we can calculate estimates of risk associat-
ed with the level of IOP or with the extent of IOP re-
duction, no studies have demonstrated the level of IOP
reduction that provides maximal benefit. At present, we
tend to set lower target IOPs when the disease is more
advanced. Medical therapy remains the initial treatment
for most US patients. The available evidence supports
the practice of aiming for low normal IOP—as long as
complications are avoided. Surgery and antifibrotic
agents can achieve low IOPs, but the complications of
such surgery are well known. As in so many areas of

medicine, the physician and patient must weigh the
risks and benefits of therapy.

We do not yet have the ability to identify which pa-
tients are at greatest risk and might benefit most from
aggressive treatment. Studies such as OHTS and EMGT
have collected information that could be useful for con-
structing models of risk and risk calculators.8,9

The data from the AGIS study also provide part of
the foundation for this effort. 

Does everyone with glaucoma need an IOP of 12 mm
Hg? The consistent control of IOP may be very impor-
tant, and the IOP of AGIS group A was always below 
18 mm Hg. Nevertheless, an IOP of 12.3 mm Hg is not
easily achieved and involves risks as well as costs. We
should treat aggressively those patients who are most
likely to develop visual disability, but we need tools to
assess the individual risk of progression. ❏
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Study Baseline IOP (mm Hg) Treated IOP (mm Hg) IOP Reduction

OHTS 24.9 19.3 22.4%

EMGT 20.6 15.5 25%

AGIS 23.7 to 24.8 15.1 to 16.7 30% to 37%

CIGTS (Surgery) 27 14 48%

CIGTS (Medicine) 27 17 37%
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