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SUMMARY

Despite exciting progress in the field of neuroprotec-
tion, lowering the intraocular pressure is still the only
available option to treat glaucoma patients. The le-
vel to which the intraocular pressure should be lo-
wered is different for each individual patient. The for-
mula proposed to calculate the ″target pressure″ ta-
kes into account the pressure at which the glauco-
matous damage presumably occured (the ″maxi-
mum pressure″) and the risk of future damage. This
target pressure should be re-evaluated periodically.

RESUME

Malgré la recherche intense dans le domaine de la
neuroprotection, la réduction de la pression intra-
oculaire est encore toujours le seul moyen à notre
disposition pour traiter les patients glaucomateux.
La pression cible est différente pour chaque patient.
La formule que nous proposons est basée d’une part
sur la pression qui a probablement provoqué les dé-
fits glaucomateux (la pression maximale), et d’autre
part sur le risque de voir ces déficits progresser. La
pression cible calculée devra être réévaluée pério-
diquement.
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BACKGROUND AND

RATIONALE

Despite exciting progress in the field of neu-
roprotection, lowering the intraocular pressure
(IOP) is still the only available option to treat
glaucoma patients. Several studies have shown
that lowering the IOP is beneficial for glauco-
ma patients, even in normal tension glauco-
ma. It was even suggested that early surgery
was more advantageous than medical treat-
ment4,6. Early surgery has the additional ben-
efit of improving the lifestyle of the patient who
does not have to adhere to a tight schedule of
medication and is not exposed to the side-ef-
fects of the drugs. The American Ocular Hyper-
tension Study and the European Glaucoma Pre-
vention Study are currently testing the suppo-
sition that lowering the IOP is also beneficial
for patients with ocular hypertension7.
The rate of progression of glaucomatous dama-
ge is different for each patient and is illustra-
ted in Figure 1. Mostly, progression is parabo-

lic with a slow rate in the beginning and a much
faster rate at the end of the disease13. Some-
times it is linear with a rate correlating with the
level of IOP, but not necessarily leading to vi-
sual impairment. Sometimes the rate of pro-
gression can stop without noticeable change in
the level of IOP. Conversely we also know that
progression can continue, at least for a while,
even after having drastically lowered the IOP,
for example after filtering surgery. This is often
the case in advanced glaucoma. It is therefore
important to document progression as early as
possible and to find out the rate of progression
for every individual patient8. This information
will allow the clinician to treat early and to
know how aggressive one should be in lowe-
ring the IOP. Figure 2 illustrates the rate of gang-
lion cell loss by aging compared to glaucoma.
The natural loss of ganglion by aging is appr-
oximately 0.4% loss per year. The rate of gang-
lion cell loss in glaucoma varies between 1 and
4% per year1,13. Early visual field defects are
usually detectable after a loss of 40% of gang-

Figure 1 Rates of progression of glaucomatous damage. Mostly, progression is parabolic with a slow rate in the begin-
ning and a much faster rate at the end of the disease (red). Sometimes it is linear with a rate correlating with the level
of IOP, but not necessarily leading to visual impairment (white/pink). Sometimes the rate of progression can stop wit-
hout noticeable change in the level of IOP (yellow).
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lion cells. This means that usually the visual
field defects are detectable after 10 years of di-
sease. This means also that every non-glauco-
matous patient will ultimately develop glauco-
matous visual field defects provided he or she
will live at least for 100 years. By lowering the
IOP one tries to bend the curve of glaucoma-
tous loss towards the curve of loss by aging.
The degree to which the IOP should be lowe-
red to obtain this goal is unfortunately un-
known. Until the day we can use optic disc or
visual field improvement as endpoints we have
no criterion for IOP reduction unless we set a
target pressure5.

HOW TO CALCULATE A

TARGET PRESSURE

Several methods have been used in practice
and in clinical studies. Obviously the lowest
possible pressure will be the safest for preven-
ting further glaucomatous damage. But extre-
me low pressures may have drawbacks, and the

medications necessary to obtain them have po-
tential side effects. Everybody agrees now that
using a number (e.g. < 21mm Hg) is obsolete,
because it does not take into account the indi-
vidual variability for each patient. Many stu-
dies have used a percentage (e.g. a reduction
of at least 20%)9,10. This approach is attrac-
tive but does not take into account the risk of
further damage. The greater the risk of further
damage, the lower the IOP should be. The risk
of further damage is related to the degree of da-
mage already present and the IOP at which
glaucomatous damage presumably occurred
(″Maximum IOP″). A useful algorithm is a va-
riation of the formula proposed by H. Jampel:
″Target IOP = Maximum IOP - Maximum IOP%
- Z″, where Z is an optic nerve damage severi-
ty factor3. The grading scale used by H. Jam-
pel to define the factor Z is shown in Table 1.
For example an eye with a maximum IOP of 30
mm Hg, optic nerve damage and visual field
loss not threatening fixation would have a tar-
get set at 19 mm Hg (30 - 30% - 2). The tar-

Figure 2 Rate of ganglion cell loss by aging compared to glaucoma. The natural loss of ganglion cells by aging is appro-
ximately 0.4% loss per year. The rate of ganglion cell loss in glaucoma varies between 1 and 4% per year. Early visual
field defects are usually detectable after a loss of 40% of ganglion cells. This means that usually the visual field
defects are detectable after 10 years of disease.
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get pressure might be adjusted by including
other risk factors such as age, race, burden of
therapy, and IOP range.

HOW TO USE A TARGET

PRESSURE

It is recommended to record and highlight the
target pressure in the chart of a patient. This is
particularly useful when the care of the patient
is shared by several ophthalmologists. If not
written down there is a natural tendency to drift
upward the target pressure. It is therefore very
practical to draw an IOP curve for each glau-
comatous patient and to highlight the target
pressure on the curve. The target pressure should
be reevaluated periodically. It is clear that the
target pressure needs to be lowered if glauco-
matous damage is progressing despite IOP’s be-
low the initially set target. Conversely the tar-
get pressure may need to be adjusted upward,
decreasing the side-effects of some medica-
tions, if the optic nerve and the visual field re-
main stable for a prolonged period. It is proba-
bly wise to keep in mind a target range instead
of a target pressure since it is unlikely that the-
rapy will be modified on the basis of a 1 mm
Hg change. For the same reasons it is judi-
cious to use multiple IOP measurements befo-
re deciding that a modification of therapy is ne-
cessary. The IOP measurements should be ta-
ken at different hours of the day, especially when
progression of damage is suspected. Let us also
remember that IOP ranges of more than 5 mm
Hg are considered as an additional risk factor.
For those reasons home tonometry might be
very useful12. We should also keep in mind that
IOP readings can be over- or underestima-
ted11. After refractive surgery for example the
aplanation tonometry is underestimated; be-
cause the cornea is thinner after excimer and
lasik, and because the cornea is flatter after ra-

dial keratotomy. When the cornea is thicker the
IOP may be overestimated. Several studies have
shown that patients with ocular hypertension
have thicker corneas. Hence pachymetry might
be useful in patients with ocular hyperten-
sion2. Compliance is a limitation in using tar-
get pressures because the IOP measurements
do not always reflect the real IOP fluctuations
in a non-compliant patient. Fixed combinations
of drugs are certainly beneficial for patients with
poor compliance. Side-effects of the medica-
tion should always be taken into considera-
tion, and if the target pressure can not be reached
with maximal tolerable medical therapy, sur-
gery should be considered.

CONCLUSION

The concept of using a target pressure in glau-
coma is based on the fact that no other treat-
ment is available at this moment and that it is
unknown to what extent the IOP should be lo-
wered to stop progression for each individual
patient. The target IOP is assessed by taking
into account the risk of future damage and should
be reevaluated periodically. If the pressure goal
can not be reached medically or if the drug or
combination of drugs have side effects surgi-
cal treatment should be considered. Above all
it is important to estimate the slope of progres-
sion for each individual patient in order to mi-
nimize the risk of treatment being it medical or
surgical. Finally I hope we shall have in the near
future the means to treat the other risk factors
resulting in optic nerve damage.
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Z Optic Nerve Damage
0 Normal disc & Normal Visual Field
1 Abnormal Disc & Normal Visual Field
2 Visual Field Loss not threatening fixation
3 Visual Field Loss threatening or involving fixation

Table 1. Grading scale to define the optic nerve damage
severity factor Z
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