
Answers From the Ocular Hypertension
Treatment Study

T HE TREATMENT of ocular hypertension
has been problematical in the few de-
cades since it was recognized by Chan-
dler1 and Armaly2 that only a minority of
such patients were destined to develop

glaucomatous damage.
On the conservative side, many glaucoma special-

ists advocate following such patients without treatment
unless the intraocular pressure (IOP) is quite high (eg, 30
mm Hg)3 or if it is difficult to be sure that the optic disc
and visual field are normal. It is reasoned that observa-
tion alone allows timely intervention if damage begins, long
before visual loss of consequence to the patient would oc-
cur, that in this way as many as 80% of patients with ocu-
lar hypertension avoid the cost and adverse effects of
therapy, and that there is actually no convincing evi-
dence that treatment delays or prevents damage.

On the other side of the debate, it is argued that up
to 20% to 50% of the optic nerve fibers may be lost fo-
cally before damage is recognized by conventional pe-
rimetry4,5 and that perhaps damage, once initiated, makes
the remaining optic nerve fibers more susceptible to fur-
ther damage. Furthermore, patients are more likely to be
lost to follow-up if not treated,6 and patients might blame
the physician if substantial damage occurs before detec-
tion or if the first visual defect happens to be an annoy-
ing paracentral scotoma. Elevated IOPs also increase the
risk of central retinal vein occlusion, which could cause
sudden, irreversible visual loss.

While the academic community and textbooks gen-
erally take the side of withholding treatment, perhaps most
general ophthalmologists in the United States and around
the world treat anyone with a pressure greater than the
low 20s or with risk factors such as black race or a fam-
ily history of visual loss from glaucoma.

Finally, helpful guidance has arrived in the form of
2 landmark reports in this issue of the ARCHIVES. In the
first, Kass et al7 report the 5-year outcome of the Ocular
Hypertension Treatment Study (OHTS) and clearly show
that treatment is effective in delaying or preventing glau-
comatous optic disc and/or visual field loss. Some 9.5%
of controls and 4.4% of those treated developed con-
firmed damage.

In the study, 1636 higher-risk patients (IOP, 24-32
mm Hg) with ocular hypertension were randomized to
either observation without treatment or to medical treat-
ment. The goal of treatment was to reduce IOP to less
than 25 mm Hg, with a minimum reduction of 20% re-

quired (except when �19 mm Hg). In actuality, a 22.4%
reduction was achieved (mean, 24.9−19.3 mm Hg). How-
ever, since the controls were reduced by 4.0%, likely
owing to regression to the mean, the true average reduc-
tion due to treatment was 18.4%, or 4.6 mm Hg.

In the companion report, Gordon et al8 provide use-
ful insight regarding the risk factors that identify those pa-
tients with ocular hypertension who are, and those who
are not, at special risk for developing disc and/or field
changes. The OHTS investigators were fortunate to have a
biostatistician who is especially skilled at incorporating the
nuances of clinical measurements in modeling disease.

The OHTS explored the role of central corneal thick-
ness (CCT), which has been shown by others to make
an artifactual contribution to IOP as measured by Gold-
mann applanation tonometry.9-11 Correction factors of
from −2.0 to −7.5 mm Hg/100 µm above the population
mean CCT have been suggested. In the OHTS, an in-
creased CCT (�600 µm) was noted in 27% of white pa-
tients and 14% of black patients.12 In a previous report
from OHTS,12 it was estimated that (using the largest cor-
rection factor) up to 57% of white subjects and 37% of
black subjects would have corrected IOPs in the normal
range if adjustment were made for CCT. Now it is re-
ported that subjects with increased corneal thickness of
sufficient degree to account for much of their elevated
IOP are indeed at rather low risk of developing glauco-
matous damage. The investigators recommend that CCT
be measured in all patients with ocular hypertension so
that those patients who in reality do not have elevated
IOP may be excluded from unnecessary surveillance.

Not surprisingly, those with higher baseline IOP and
larger baseline cup-disc ratios had a greater risk of de-
veloping damage. For those with a mean baseline IOP of
greater than 25.75 mm Hg, the risk of damage at 5 years
was 36% in those with a thin or average cornea (�556
µm) and 13% with a corneal thickness of 565 to 588 µm,
and for a cup-disc ratio greater than 0.3, the risk for those
with a thin or average cornea was 24%; for those with a
thickness of 565 to 588 µm, it was 16%.

Clearly, the case for selective treatment of ocular hy-
pertension has been strengthened by the demonstration
of subgroups with a 24% to 36% risk of developing dam-
age in 5 years, whereas previously the overall risk for pro-
gression of ocular hypertension was estimated to be 0.5%
to 1.0% per year.

With the arrival of these reports from the OHTS,
joining the results from other large clinical trials, the
Collaborative Normal-Tension Glaucoma Study,13 the
Advanced Glaucoma Intervention Study,14 and the
Comparison of Initial Treatments of Glaucoma Study,15 we
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now have quite useful guidance on which to formulate treat-
ment of glaucoma and ocular hypertension. In the high-
risk normal-tension glaucoma patients,13 a reduction of IOP
from an average of 16 to 11 mm Hg resulted in a reduc-
tion in risk of progression (corrected for cataract) from 60%
to 20%. In patients with primary open-angle glaucoma with
moderate to severe visual field loss (mean, −10.5 dB at base-
line), the mean visual field defect was related to the per-
centage of visits with an IOP of less than 18 mm Hg and to
the mean IOP, with no net progression noted in 8 years of
follow-up when at all visits the IOP was less than 18 mm
Hg, at an average IOP of 12.3 mm Hg.14 In patients with
mild, initial damage (mean visual field defect, −5 dB), a re-
duction from 27 to 17 mm Hg (37% reduction) with medi-
cal therapy resulted in no average visual field progression
over 5 years.15 Now in the OHTS, the risk of developing
glaucoma was reduced from 9.5% to 4.4% with an average
18% relative IOP reduction.

In each of these studies, there seems to be a dose-
response relationship between IOP and the risk of
visual field progression, with the curves shifting pro-
gressively to the right as one goes from normal-tension
glaucoma to advanced primary open-angle glaucoma to
mild primary open-angle glaucoma to ocular hyperten-
sion. Furthermore, in those instances in which we have
details provided (all but the Comparison of Initial Glau-
coma Treatments Study), a rough rule of thumb is that
in the middle of each curve, a 3 mm Hg lowering of IOP
corresponds to a 50% reduction in risk, as was reported
for the entire population in the Baltimore Eye Survey.16

When the results of the Early Manifest Glaucoma
Treatment Trial become available, all the pieces of the puzzle
should be in hand, and hopefully an effort will be made to
join the data sets and to use them to produce statistical pack-
ages on automated perimeters that, combined with other
clinical data (IOP and CCT) and demographic informa-
tion, will allow us to estimate the risk of glaucoma pro-
gression as a function of treated IOP. With such informa-
tion, ophthalmologists and patients should be enabled to
make better informed choices about treatment.

Kass and the OHTS investigators are to be congratu-
lated for carrying out this important and well-conducted
study.

Paul Palmberg, MD, PhD
Miami, Fla
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