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Abstract

e AIM: To evaluate the effect on intraocular pressure
(IOP) of Latanoprost 0. 005% ( Lataprost, Sina Darou,
Iran) applied every other day.

e METHODS.: Patients with well controlled open angle

glaucoma were enrolled in the study. All patients had
been given Latanoprost for at least 2 months with once
daily dose at bed time at the first phase of the study. After
recovery of 3 normal consecutive IOPs, the dosage was
altered to once every other day at bed-time and they were
closely monitored at week 1, 2, 4, 6, 8 and 12 within
second phase of the study and IOPs were measured. As
soon as an abnormally elevated IOP was encountered,
patient was excluded from the study and the prior
regimen was reestablished.

¢ RESULTS : This study included 53 eyes of 53 patients (29
male, 24 female; age range 52-82 years) with open angle
glaucoma. Twenty-seven patients suffered from primary
open angle glaucoma and 26 patients had
pseudoexfoliative glaucoma. After beginning the second
phase of the study, a mild trend of increasing IOP was
recordable. A corresponding trend was even detected in
female and male patients separately. The P values at
week 1,2,4,6, 8 and 12 were 0.003, 0.001, 0.000, 0.000,
0.000 and 0. 000 respectively. In the first 2 weeks after
initiation of the 2" phase, 66% of cases have no change in
IOPs, but thereafter, 69.8% , experienced increasing IOPs.
¢ CONCLUSION: The present study shows the superiority
of the conventional dosage of Latanoprost 0. 005% in
comparison with once every other day dose but at least in
first few weeks, the IOPs are reasonably close to each
other. Further studies with higher number of cases would
widen the present findings.

e KEYWORDS: Latanoprost; once every other day dose;
once daily
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INTRODUCTION
P rostaglandin analogues belong to the ocular hypotensive
medication category used in the treatment of open angle
glaucoma and ocular hypertension'"’. Latanoprost, a PGF,a—
related compound, is a prodrug that must be metabolized to
show meaningful pharmacological activity. After topical
application, Latanoprost is rapidly hydrolyzed to latanoprost
acid, a potent prostaglandin FP receptor agonist responsible
for the subsequent reduction in the intraocular pressure

(10P) ™,
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The mechanism by which Latanoprost reduces IOP is
considered to involve an increase in uveoscleral outflow by
remodeling the extraocular matrix and relaxation of the ciliary

[3-6]

muscle ', It has been shown that twice and four times daily

dosing of Latanoprost has less ocular hypotensive effect than

once daily' ™",

The mechanism behind this loss of effect is
not clear, we decided to determine if an even lesser frequency
of administration of Latanoprost would result in the same effect
as once daily dosing on IOP. Thus the aim of this study was to
evaluate the effect on I0P of Latanoprost 0.005% ( Lataprost,
Sina Darou, Iran) applied every other day.

MATERIALS ANDMETHODS

Subjects This was a prospective, self—control comparative
study. The study protocol followed the tenets of the
Declaration of Helsinki and was reviewed and approved by the
medical ethics committee of Tabriz University of Medical
Sciences. Informed consent was obtained from each
individual. All participants had the following criteria; age
older than 50 years and bilateral or unilateral open angle
glaucoma ( primary or pseudoexfoliative ) , mild or moderate
visual field defect (1. 5<MD<12) and achieving target 10P
with current medications. Eyes with history of any pathologic
ocular condition except glaucoma, intraocular surgery, severe
glaucomatous damage ( MD>12) and any kind of glaucoma
except for primary open angle glaucoma ( POAG) and
pseudoexfoliative glaucoma ( PEXG ) and uncontrolled I0P
were excluded the study.

Methods

ocular history was obtained,

At a screening visit, a complete medical and
and patients underwent a
complete ophthalmic  examination including slit lamp
biomicroscopy, dilated fundus examination, gonioscopy and
automated perimetry (if not performed in the previous 6
months ). All participants had the following Enrollment into
the study was based on pre—study I0P—lowering medications.
All patients must be treated with Latanoprost with once daily
dose at least one month prior to eligibility visit. We measured
IOP with a calibrated Goldmann applanation tonometry ( Haag—
Streit, Koniz, Switzerland) which was calibrated weekly. The
pre — study IOP measurement was performed 3 times on
different days and if the patient was eligible for the study the
mean value from repeated IOP measurement was considered as
the baseline IOP. After the calculation of baseline IOP,
patients were given Latanoprost with every other day dosage.
Thereafter, the IOP was checked repeatedly at first, second,
fourth, sixth, eighth, and twelfth weeks after the alteration of
the dosage. During these follow —ups whenever we observed
any abnormally high IOP out of the acceptable ranges,
corresponding patients were excluded from the study and the
prior protocol was reestablished. Each time, the I0P was
measured by the same ophthalmologist (R. S) at the same
time (10a. m. ). All IOP measurements were performed twice
for each eye in sitting position. If the measurements differed
by greater than 2 mmHg, a third measurement was performed.
The mean of 2 or the median of 3 readings was used for

analysis.
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Table 1  Sex ratio, mean age and intraocular pressure in
periods of times

Parametore Total POAG  PEXG

(n=53) (n=27) (n=26)
Sex( Male/Female) 1.12 1.25 1.17 0.90"
Age (yr) 65.85  65.89  65.81  0.97
Baseline IOP 16.07  16.52  15.61 0.19"
Second phase
TOP 1% week 16.39  16.78  15.98  0.22
TOP 2™ week 16.51 17.04  15.96  0.13"
IOP 4" week 16.95  17.48 16.4 0.18"
I0P 6" week 17.35  17.75  16.94  0.33"
TOP 8" week 17.23  17.48 17 0.50"
I0P 12" week 17.29  17.73  16.85 0.22"

“Chi square; "Independent ¢ —test; POAG: Primary open angle

glaucoma; SOAG: Secondary open angle glaucoma.

Statistical Analysis All the statistical analyses were
performed by using SPSS 17 (SPSS Inc. , Chicago, IL). P <
0. 05 was considered statistically significant. We had two
categories of quantitative data. The first group harbors a
normal distribution which consists of age, base and interval
10Ps.

parameters. The second group had a skewed distribution

We used independent ¢ — test to compare these

according to Kolmogorov—Smirnov test and includes the TOP
differences between each interval and base I0P. We applied
Wilcoxon signed rank test. The qualitative data such as the
male/female ratio was analyzed by Chi-square test.
RESULTS

Fifty-six patients were enrolled in this trial, 3 of whom were
excluded on week 4 because of marked IOP elevation in the
eye treated with once every other day Latanoprost. Finally, 53
eyes of 53 patients were included in this study. The mean age
of patients was(65.9+8.8) years and the sex ratio( male/female )
was 1.2. The mean IOP, at baseline, in the eyes receiving
Latanoprost once daily was (16.1+2.5) mmHg. From a total
of 53 patients, 27 had primary open angle glaucoma ( POAG)
and 26 patients suffered from pseudoexfoliative glaucoma
(PEXG). Demographic characteristics and baseline 10P and
I0Ps in the second phase of study were illustrated in Table 1.
The difference between the IOP of each week and base was
calculated and analyzed by Wilcoxon Signed Ranks Test
because of the skewed distribution of this parameter. The P
values at week 1, 2, 4, 6, 8 and 12 were 0. 003, 0. 001,
0.000, 0.000, 0.000 and 0.000 respectively.

The mean serial IOPs in different consecutive time points were
shown in Figure 1A. According to the charts, a mild trend of
The 10P

changes from baseline as reference at all time points during

increasing IOP was recordable in all patients.

the second phase of the study is shown in Figure 1B. Mean
IOPs of POAG and PEXG patients in different consecutive
time points were provided separately in a single chart (Figure 1C).
The corresponding P values were incorporated in Table 1. A
dramatic increase in the IOP of cases was demonstrated
between 2" and 4" weeks of second phase from 30.2% to 49.1%.



Int Eye Sci, Vol. 13, No.5, May 2013 wWww. ies. net. cn
Tel;029-82245172 82210956 Email :1JO. 2000 @163. com

A 750 B 1s0 C g0
1.60
17.50
17.00 140
o 1650 o 120 o, 17:00
E E 1.00 % 16.50 POAG
€ 16.00 £ 0.80 £ 16.00 ~SOAG
0.60 15.50
15.50 0.40
15.00 1450 L—

Base 18wk 2mwk 4wk 6wk 8wk 12wk

Figure 1

1owk 2wk 4wk 6wk 8wk 12wk

Mean IOP changes in different consecutive time points

Base I0P 18wk 2wk 4wk 6wk 8thwk12twk

A . Glaucoma cases; B: Changes from baseline;

C: POAG and PEXG patients; POAG: Primary open angle glaucoma; SOAG: Secondary open angle glaucoma.

Table 2 Percentages of the increasing, constant and decreasing
IOP in different consecutive time points in comparison with
base 1I0P

Time points Decreasing No change Increasing Excluded

I0P 1™ week 1.90% 73.60%  24.50% 0%
IOP 2" week 3.80% 66% 30.20% 0%
TOP 4" week 7.50% 43.40%  49.10% 0%
TOP 6" week 7.50% 28.30%  62.30% 1.9%
IOP 8" week 3.80% 18.90%  69.80% 7.5%

It is crystal clear that in the first 2 weeks after initiation of the
2" phase in our study, the majority of cases (66% ) did not
the higher
percentages (69. 8% ) were appeared in “increasing 10P”
category (Table 2).

DISCUSSION

Prostaglandin analogues are effective ocular hypotensive agents

have any change in IOP, but thereafter,

and are being used increasingly in the treatment of elevated
IOP. Dose — response based studies demonstrated 24 hours
duration of action and long — term studies confirmed an
effective control of IOP with such a dosing schedule.
Therefore, these agents are typically dosed once daily!' ™.
Konstas et al'"’ treated glaucoma patients with timolol 0. 5%
twice a day plus latanoprost 0. 005% once a day; a group of
patients at mornings and the other at bedtime. Finally, they
extrapolated that in spite of acceptable I0P reduction in both
groups, it is better to use it at night time in order to have a
plausible TIOP within waking hours. Therefore, in the 1™ phase
of our study, all patients were treated with Latanoprost
0.005% at bedtime.

One drop of Latanoprost contains approximately 1.5 g of the
drug. After topical administration to both eyes, the maximum
plasma concentration of the free acid is 107" mol/L. The
plasma half-life is 17 minutes. The free acid is metabolized
by the liver to inactive metabolites. These metabolites are
typically excreted primarily in the urine and don’t accumulate
dosing'"'.  The peak humor

with  chronic aqueous

concentration of the free acids of Latanoprost occurs between 2
and 3 hours after dosing' ™.

Sjoquist and Stjernschantz evaluated aqueous samples from
patients with cataract who were treated with Latanoprost at
0.5-24 hours before surgery. Latanoprost acid was detected

by radioimmunoassay in all aqueous samples and reached a

maximum of about 100nmol/L, approximately 2. 5 —fold the
maximum mean level measured after a single dose of
Latanoprost in this study(41.3nmol/L) """,

In a study conducted by Dubiner et al'™ to compare diurnal
IOP control with Latanoprost over a 44 hours period; they
found that Latanoprost provides excellent diurnal IOP control
through a 24 hours period.
In another study, the efficacy of once versus twice
dailyLatanoprost was examined and elucidated that one drop a
day is significantly better in regard to IOP reduction’. A
similar result was recovered by Linden et al''*'. In addition, a
group of investigators compared the effect of Latanoprost one
or four times daily on each eye of healthy individuals. They
detected a better IOP reduction in 4 —dosage daily group just
in first 2 days and thereafter, no significant difference was
found'”.
significant up to 48 hours in a study'"*’, 84 hours in another

one” and even 3 weeks in a study done in Sweden' .

Reduction of IOP by Travoprost and Latanoprost was

Obviously we could not argue about the cause of this finding
but some other studies accused the prostaglandin receptor

subsensitivity .

According to the above mentioned data we
compared the efficacy of once daily with once every other day
dosing of Latanoprost in a 12 -week follow—up and we found
that although the IOPs were lower than baseline in both groups
(once at night vs once every other night ), TOPs were
significantly lower in once at night group.

According to the study of Nilforushan et al'” | Xalatan with
dosage of once every other day was either effective in patients
with primary open angle glaucoma or ocular hypertension
(OHT). Our study was similar but did not include ocular
hypertention cases. Also, we handled with Latanoprost
( Lataprost, Sina Darou, Iran). In contrast to former study,
we found a statistically significant lower IOPs in once at
bedtime dosage in spite of plausible I0Ps in both groups.
Nilforushan et al'"’ found the every other day dosage to be as
effective as conventional one but our results were not as
definite. A possible reason could be the incorporation of OHT
cases which we excluded them. Demographic differences
would be another culprit.

Up to 2 weeks after the initiation of 2™ phase of the study,
66% of patients did not encounter any change in their [OPs
but after 2 up to 12 weeks (within 2" phase) the number of

patients who experienced elevated IOPs were gradually

843



EfRIRRIRE

B85 :029-82245172 82210956

203F58 ZE£13% ZE5H  www.ies. net.cn
BB=%5:1J0. 2000@ 163. com

increased and reached to 69.8 % in week 12 while only 18%
still maintained the TOPs of 1™ phase. This finding shows that
the change in protocol, would not dramatically alter the IOP
but as the time passes, the new protocol discloses its lower
efficacy versus conventional dosage. We can attribute it to
gradual washout of the high doses of the drug. The longer half-
life of Latanoprost in aqueous humor and ciliary muscle would
properly cover the first 2 weeks of 2" phase but gradually this
phenomenon fades. In the study of Linden et al”'*") | the
efficacy of the 4 times a day Latanoprost was significantly
better in first 2 days but not thereafter. They ascribed this
entity to the subsensitivity of the receptors. Structural changes
in the ciliary muscle have been reported with PGF, a, and
additional studies suggest that Latanoprost is involved in the
remodeling of the extracellular matrix in the ciliary muscle.
This might explain why IOP was not increased to baseline after
decreasing the dosage'"™'.

In different studies which were accomplished on
prostaglandins, there were cases that faced side effects of
medications such as ocular surface irritation, iritis, blurred

vision andetc. So, some of them did not complete the

7,16,17]

study' We excluded 8 cases within study due to
approach of IOPs to unacceptable levels (3 of them in the 1"
phase and 5 of them in the 2™ phase). If we concentrate on
details, it is clear that 5 of them had 1" phase IOPs of 20
mmHg or higher. Therefore, we can cautiously conclud that
patients with higher initial IOPs are prone to face higher IOPs
by this novel protocol and following of the conventional
instructions is equitable.

All studies have limitations that might affect the interpretation
of the results. In this study, although the patients were
changed to the once every other day protocol, however this
was a short —term study on limited time points and due to
ethical points we could not consider a washout drug free period
for participants . Additional studies are needed to provide 24—
hour IOP control after short term and long term decrease
of Latanoprost dosage and considering enough time as a
washout period for drug.

In conclusion, the present study shows the superiority of the
conventional dosage ofLatanoprost 0. 005% in comparison with
one drop every other day but at least in first few weeks, the
IOPs are reasonably close to each other. In higher initial
I0Ps, this protocol is not advisable because of the risk of an
unacceptable I0P control. Further studies with more cases

would elicit broader insight.
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