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Prostaglandin PGF,-isopropylester eye drops: effect on intraocular pressure in open-angle glaucoma

Apart from that the same time schedule was followed
as on day 1. A second dose of 0-5 ug PGF,-1E was
applied after the 2000 IOP determination, and a final
IOP was determined 12 hours later, at 0800 on day 3.
The participants were questioned about local and
systemic symptoms.

Days 3-8. For 10 patients treatment was continued
for one week. Inclusion criteria for this second part of
the study were no IOP readings above 30 mm Hg
after treatment had been initiated and an IOP below
22 mm Hg on at least three of the five IOP measure-
ments during treatment. Fourteen patients fulfilled
these criteria; 10 of these were included in the second
part of the study. They were treated with two daily
doses of 0-5 pg in the glaucomatous eye for another
six days. This subgroup consisted of one man and
nine women, four of them with glaucoma capsulare
and six with glaucoma simplex. On days 3 to 7 they
were examined daily at 0800 and 2000 with slit-lamp
biomicroscopy and IOP determinations. The drug
was applied after the IOP determination. On day 8
the procedures for day 2 were followed, with a final
IOP determination at 0800 on day 9, that is, 12 hours
after the last dose.

EVALUATION OF EFFECT

The pretreatment IOP curve on day 1 was used as
control, and the IOP reduction was defined as the
change from baseline, that is, the difference (pre-
treatment IOP minus post-treatment IOP). Prosta-
glandins are rapidly inactivated in the lungs,* and a
contralateral effect induced by systemically absorbed
PGF,, seems unlikely. However, a consensual IOP
reduction has been described for several topical
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ocular hypotensive drugs.” To avoid including a
possible general effect on IOP we also calculated the
‘corrected’, drug-related IOP reduction in the treated
eye, defined as the difference in change from baseline
between treated and untreated eye, that is, (the IOP
reduction in the treated eye) minus (the IOP reduc-
tion in the untreated eye). The two-tailed Student’s
t test was used to find statistically significant differ-
ences. The results are presented as mean with SEM.

Results

Table 1 presents the IOP on days 1 and 2, the IOP
reduction observed in treated and untreated eyes on
day 2, and the corrected drug-related IOP reduction
in the treated eye, as defined in the ‘Methods’
section. Four hours after the first dose a highly
significant pressure reduction was observed in the
treated eye, which remained significant when
corrected for the fall in IOP observed in the untreated
eyes. The effect slowly increased, and the largest
effect was observed 12 hours after the second dose.
Fig. 1 presents the IOP just before treatment (0800
on day 2) and 24 hours later, that is 12 hours after the
second dose. All but one eye responded with a
reduction in pressure. The reduction was more than 5
mm Hgin 18 eyes.

The 10P for the subgroup of patients treated for
one week with 0-5 pug PGF,,-IE twice daily are
presented in Fig. 2. Treatment reduced the IOP
significantly, and the effect remained stable through-
out the period of treatment. Before treatment the
mean IOP ranged between 23-6 and 26-1 mm Hg,
after treatment between 15-5 and 20-4 mm Hg. Table
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Fig.2 1OP (mean with SEM) in 10
4 patients treated with 0-5 pg
PGF>4-1E twice daily in one eye for
7 days. The IOP was determined

1 every four hours between 0800 and
2000 on days 1, 2, and 8, and at 0800
and 2000 on days 3-7. Treatment
was initiated after the 0800
measurement on day 2 (arrow). The
4 last dose was given at 2000 on day 8,
and the final measurement was
made 12 hours later. Closed circles:
4 treated eye. Open circles: untreated
eye.
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2 presents the reductions in IOP observed on days 2
and 8 in these patients. Also in this subgroup there is
a significant reduction in IOP in the treated eye from
four hours after the first dose, even when corrected
for the fall in IOP in the fellow eye. Once again a slow
increase in effect is observed during the first day of
treatment, and the IOP reduction in the treated-eye is
more marked on day 8 than on day 2.

A separate analysis revealed that PGF,,-IE
seemed to have similar effects on eyes with glaucoma
simplex and glaucoma capsulare. Thus just before
administration of the drug the IOP was 34-4 (SEM
2-1) mm Hg in 20 eyes with glaucoma capsulare and
25-3 (SEM 1-1) mm Hg in 10 eyes with glaucoma
simplex. The drug related IOP reduction observed 24
hours later was 6-5 (SEM 1.0) mm Hg in glaucoma
capsulare and 4-5 (SEM 0-5) mm Hg in glaucoma
simplex, that is 19 and 18% of initial, untreated IOP
respectively.

A slight to moderate conjunctival hyperaemia was
observed in most patients in the treated eyes half an
hour after administration” of PGF,,-IE. With few
exceptions the hyperaemia had disappeared 3-4
hours later. No flare or cells were observed.

About half the patients felt some discomfort in the
treated eye for about one hour after application of
the drug. This discomfort, mainly in the form of a
foreign body sensation, was judged to be slight or
moderate, and there was no tendency towards
increased or decreased discomfort among the 10
patients that were treated for seven days. No systemic
symptoms were reported.

Discussion

In a previous study on the effect of PGF,-IE on the
human eye a dose dependent reduction in IOP was
observed, with 0-5 pg at the lower level of the dose
response curve.'" There was a tendency to increased
IOP after 30 minutes and then a slow reduction that
reached a maximum 8 to 12 hours after application of
the drug. A similar pattern was observed in the
present study. After a transient small increase the
reduction slowly reached its maximum, and the
results obtained in the group treated for one week
indicate that the maximal effect may not even be
reached during the first day of treatment. It must be
kept in mind, however, that this subgroup was
selected from patients who all responded with a
reduction in IOP, and therefore a further increase in
effect after the first day of treatment may be a biased
observation.

0-1 pg PGF,,-1E had no effect on IOP in normal
eyes,'" and thus it seems unlikely that the decrease in
IOP observed in the second, untreated eye is due to a
true contralateral drug effect. In fact, a large part of
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Table 2 Mean reductions in IOP (with SEM) in 10 patients
on the first and seventh day of treatment (days 2 and 8) with
0-5 ug PG Fy,-1E twice daily. For definitions of IOP
reduction and drug related IOP reduction see text

Time Treated eyes Untreated eyes  Drug related
Day 2 Day 2 Day 2

0800 0-2(1-0) 0-5(0-4)

1200 4-0 (0-9)** 0-5(1-0) 3-5(1-4)*

1600 4-5(1-1)** 0-8(0-7) 3-7(0-9)**

2000 52 (0-7)*** 2-:0(0-5) 3-3(0-4)***

0800 6-1 (1-0)*** 1-8(1-0) 43 (0-6)***

Time Treated eyes Untreated eyes  Drug related
Day 8 Day 8 Day 8

0800 7-0 (1-2)*** 0-8(0-9) 6-3 (1-0)***

1200 7-1(1-2)%** 0-8(1-2) 6-3(1-4)**

1600 6-6)0-8)*** 1-6 (0-6)* 49 (0-6)***

2000 57 (1-2)%*+* 09 (0-7) 4-8 (1-2)**

0800 7-8 (1-1)*** 0-2(0-9) 7-6 (0-7)***

Asterisks indicate significance levels: *p<0-05, **p<0-01,
***p<0-001.

that reduction was observed already before any drug
had been applied to the eye. These patients had no
previous experience with measurements of IOP, and
an obvious possibility is that part of the reduction
was due to accommodation to the examination
techniques.

A slight conjunctival/episcleral hyperaemia was
the only objective side effect observed in the present
study. Large doses of prostaglandins may break
down the blood-aqueous barrier, and flare and cells
have been found in the anterior chamber of experi-
mental animals.'* No aqueous flare or cells were
observed in the present study, which is in accordance
with our previous experience with PGF,,-IE in
human eyes. In normal eyes topical administration of
0-5-1-0 pg PGF,-IE for one week has little or no
effect on the permeability of the blood-aqueous
barrier, even to a small molecule such as sodium
fluorescein. "

The present study was designed to evaluate effects
on IOP, and subjective side effects cannot be
properly evaluated because local anaesthesia was
given for IOP measurements before every drug
administration. Among patients treated for one week
about half experienced no subjective side effects,
while the slight to moderate foreign body sensation
reported by half of them seemed to be of the same
order as in the previous study on healthy volunteers. '

In conclusion, topical PGF,,-1E reduces IOP in
glaucomatous eyes in elderly patients. The maximal
IOP reduction was about 20% of untreated IOP. The
pattern of the IOP response and side effects were
similar to those described previously for normal eyes
in young healthy volunteers.
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PGF,-isopropylester eye drops were generously supplied by
Pharmacia Ophthalmics AB, Uppsala, Sweden. The authors have
no commercial or proprietary interest in PGF,,-IE eye drops.
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