The effect of once-daily
latanoprost on
intraocular pressure and
pulsatile ocular blood
flow in normal tension
glaucoma

Abstract

Purpose To determine the effect of once-daily
0.005% latanoprost on intraocular pressure
(IOP) and pulsatile ocular blood flow (POBF) in
patients with normal tension glaucoma (NTG).
Methods The diurnal IOP and sitting POBF
were determined for 32 eyes of 19 NTG
patients after a washout period. The subjects
were treated with 0.005% latanoprost for 3—4
weeks and the measurements repeated.
Statistical analysis was performed using the
Wilcoxon signed rank test.

Results Median IOP before and after
treatment were 19 and 15 mmHg respectively
(p <0.001). The IOP reduction correlated with
the initial IOP before treatment (p < 0.01) and
was accompanied by an increase in median
POBF from 656 to 796 wl/min (p < 0.001).
Conclusions Once-daily treatment with 0.005%
latanoprost provides a significant and stable
IOP reduction in the majority of NTG patients
after short-term treatment. This is accompanied
by a significant increase in POBF.
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Almost 25% of patients with typical
glaucomatous optic disc and visual field
changes have an intraocular pressure (IOP) that
is consistently within the statistically normal
range.! In this group of patients with normal
tension glaucoma (NTG), the optic disc and
visual field changes correlate less well with the
average or peak IOP. Instead a variety of
additional factors appear to make the optic
nerve susceptible to damage, such as systemic
and ocular vascular disease.”?

Surgery to lower the IOP may prevent or
delay progressive field loss in NTG.* However,
the fall in IOP with medical therapy is often
disappointing and some of the agents used may
have an adverse effect on optic nerve

Eye (1999) 13, 31-34¢ © 1999 Royal College of Ophthalmologists

M. McKIBBIN, M.J. MENAGE

perfusion.>® In this study we evaluated the
effect of topical latanoprost on IOP and pulsatile
ocular blood flow (POBF) in patients with NTG.

Subjects and methods

Patients with features of NTG in one or both
eyes were enrolled into the study after informed
consent had been obtained. The diagnosis of
NTG was made on the basis of glaucomatous
visual field loss, pathological optic disc cupping
or notching, an open drainage angle and an IOP
of 22 mmHg or less without topical treatment
during previous follow-up and phasing.
Patients with previous intraocular surgery,
greater than 3 dioptres of myopia and those
taking systemic beta-blockers were excluded.
The two patients taking other systemic
cardiovascular medication were asked to
continue this treatment for the duration of the
study. When patients had unilateral NTG, only
the affected eye was studied. A minimum
washout period of 14 days was applied to those
patients using topical ocular hypotensive
medication.

The diurnal IOP was calculated for each eye
as the average of IOP measurements taken at
8 am., midday and 4 p.m. Recording was
performed with Goldmann tonometry before
and after 3—4 weeks of treatment with once-
daily 0.005% latanoprost at night. Measurement
bias was reduced by the use of an opaque shield
mounted on the slit lamp to prevent observation
of the tonometer scale while adjusting the
mires.” After the midday IOP recording on each
visit, the POBF was determined in a sitting
position after a 5 min rest period, using the OBF
Tonograph (OBF Labs., UK). All measurements
were performed by the same observer.

The median and 95% confidence intervals
(CI) of the median were calculated for the IOP
and POBF values before and after treatment.
Significance was determined using the
Wilcoxon signed rank test. Pearson’s correlation
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Fig. 1. Average intraocular pressure fluctuation for the 32 eyes
studied, before and after treatment with 0.005% latanoprost.

coefficient was calculated to determine the correlation
between the initial IOP and the fall in IOP with
treatment.

Ethics committee approval was obtained for this
study and verbal and written consent obtained from all
subjects.

Results

Thirty-two eyes from 19 patients were studied. Six of the
patients had unilateral NTG. The mean age of the
subjects was 70 years and there were 12 women. Twelve

IOP reduction (mm Hg)

of the 19 patients had been using ocular hypotensive
medication prior to the study washout period.

The median diurnal IOP at the end of the washout
period for the 32 eyes studied was 19.0 mmHg
(CI=17.8-19.8). After treatment with once-daily 0.005%
latanoprost, the median IOP was 15.0 mmHg
(CI = 14.4-15.7). The median reduction in IOP of
3.5 mmHg (CI = 3.04.2) is significant (p < 0.001). The
IOP fluctuation over the three recording times is shown
in Fig. 1. The reduction in IOP obtained with latanoprost
treatment correlated with the initial IOP after the
washout period. This correlation is significant (r* = 0.31,
p < 0.01). These data are shown in Fig. 2.

The median POBF prior to treatment was 656 pl/min
(CI = 588-729). After treatment, the median POBF was
796 pl/min (CI = 697-894). This difference is also
significant (p < 0.001).

Discussion

In this study, once-daily 0.005% latanoprost reduced IOP
by 18% in patients with NTG. This was accompanied by
an increase in POBF of 21% after 3—4 weeks of treatment.
No patients withdrew from the study as a result of
significant ocular or systemic side-effects.

The average IOP reduction of 18% is comparable with
previous studies relating to the use of latanoprost in
NTG.*® The magnitude of IOP reduction is proportional
to the initial IOP (Fig. 2), and this is likely to account for
the small variation between the studies. In this study, the
reduction was noted after 34 weeks of treatment.
Although the IOP-lowering effect of latanoprost is
maximal within the first week, the IOP reduction is
sustained thereafter.'” This IOP reduction compares
favourably with other forms of medical treatment,
particularly given the lack of side-effects reported.>*
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Fig. 2. The intraocular pressure (IOP) reduction correlated with the baseline IOP at the end of the washout period (r* = 0.33, p < 0.01).



Further IOP reduction may also be possible through the
combined use of latanoprost with other ocular
hypotensive medication.’?

A target IOP reduction of 30% has been advocated
previously for the initial management of NTG subjects.'®
The percentage IOP reduction achieved with latanoprost
monotherapy in our study falls short of this target. Given
the small numbers in our study, it is difficult to give
accurate predictions of the expected effect of treatment,
but the results may act as a guide to the likely outcome.
An IOP fall in excess of 25% was achieved for 7 of the 32
treated eyes, but 9 eyes had a reduction of less than 15%.
Several possible reasons may account for this variable
response to treatment, but we were unable to
demonstrate a difference in the clinical parameters such
as age, sex or NTG subtype to explain it.

Patients with NTG often show an IOP spike early in
the morning.'* This morning spike may be beyond the
autoregulatory mechanisms of the optic nerve
microvasculature and be important in the pathogenesis.!
The pressure spike may be apparent only on repeated
diurnal IOP measurement. Two patients were excluded
from this study when found to have an early morning
IOP in excess of 25 mmHg, despite previously having
normal diurnal IOP recording. Only 5 of the eyes in this
study had a morning IOP spike at least 4 mmHg in
excess of subsequent recordings. In addition to overall
IOP reduction, the smooth and sustained control of IOP
is also important in NTG subjects. This may be lacking
with aqueous suppressants, which often have little effect
during sleep.'®

Although IOP is important in NTG, it may not be the
most important factor in optic nerve damage. Vascular
disease and risk factors also appear to be important in the
aetiology, together with altered ocular and optic nerve
head circulation.*® POBF values have previously been
shown to be reduced in NTG subjects compared with
controls.'®'” POBF estimation is derived from the ocular
pulse, which is proportional to the perfusion pressure
and inversely related to vascular resistance. Although
this pulse is largely a reflection of choroidal blood flow,
the choroidal system is also the main contributor to the
optic nerve blood flow. In view of this and the
association of reduced POBF with NTG, it appears that
POBF measurement may provide an indirect estimation
of optic nerve blood flow.*'¢”

Treatment with latanoprost had a beneficial effect on
POBF in this study, increasing the average flow by 21%
in treated eyes. This increase could be the result of
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increased perfusion pressure or a change in vascular tone
or perfusion.”” Previous studies have shown that
latanoprost does not have a significant effect on the
velocity of the retrobulbar circulation, heart rate or
systemic blood pressure, and this feature may enhance
its use as therapy in NTG.?*% As a result of these
observations we conclude that the increase in POBF seen
in this study is the result of an increase in perfusion
pressure secondary to the fall in IOP.

Observer error was minimised for Goldmann IOP
recording with the use of an opaque shield to prevent
simultaneous observation of the tonometer mires and
scale.” This is not necessary while recording POBF as the
data from consecutive ocular pulses is computer-
analysed and a cut-off standard deviation is applied to
all recordings. Although the inter-individual variation in
POBF is high, the main value in POBF recording is to
document a change within individuals over time.”* As
we have used data from both eyes of some patients, not
all the cases in this study are independent. However,
sensitivity analysis was performed with data randomly
chosen from those patients in whom both eyes were
studied and there was no clinically significant difference
in either the IOP or POBF results.

This study demonstrates that once-daily treatment
with 0.005% latanoprost provides a significant and stable
IOP reduction in NTG patients after short-term
treatment. This is accompanied by an increase in POBF.
Given the poor effect on IOP in some patients, we would
advocate a trial treatment period before commencing
long-term therapy. The data from this study are
encouraging in the management of NTG, when an
adequate IOP reduction is often difficult with medical
treatment alone. However, only long-term studies will
demonstrate whether these changes are sustained and
prevent progressive loss of visual field.

The latanoprost used in this study was supplied by Pharmacia &
Upjohn Limited.
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