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This study tested whether once weekly instillation of latanoprost exerts the similar 

IOP lowering effect as once daily instillation in the same individuals. Latanoprost was 
administered on right eyes of eight healthy male volunteers once daily first for 24 days, 
which was followed by the 31-day washout and the subsequent once weekly instillation 
for another 24 days. The mean baseline IOP was 12.06 ± 1.50 (range, 10.0 to 14.0) 
mmHg, whereas the mean IOP during once daily treatment was 9.87 ± 1.71 mmHg, 
which was significantly lower than the former (p=0.025). The mean washout IOP was 
12.56 ± 2.16 mmHg, which was similar to the baseline IOP. The mean IOP during once 
weekly instillation of latanoprost was 11.34 ± 1.51 mmHg, which was not statistically 
different from the washout IOP. Four of the 8 subjects showed 15% or more reduction 
in IOP both during once daily and once weekly instillations, two of whom were 
overlapped. Since the magnitude of the IOP reduction with once daily use was higher 
than that with once weekly use even in the responders, the current protocol of once 
daily instillation should be respected. 

 
Latanoprost is one of the prostaglandin-related anti-glaucoma medications with powerful 

ocular hypotensive effects (1) through facilitated uveoscleral outflow (2). Latanoprost is a 
prostaglandin F2α (PGF2α) analogue, which has the high affinity to the specific receptor FP 
(3). Although the currently recommended protocol of latanoprost administration in patients 
with glaucoma and ocular hypertension is once daily in the evening (4), a recent paper 
suggested that only once weekly instillation may be as effective as once daily instillation in 
terms of IOP reduction (5). The reduced frequency of instillation may also reduce ocular side 
effects of latanoprost such as conjunctival injection, increased pigmentation of iris and lid, 
increased growth of eyelashes, and cystoid macular edema (4). However, their study (5) used 
a different set of individuals (10 each) to compare the effectiveness of latanoprost between 
once daily and once weekly administrations. Since the magnitude of response to latanoprost 
is known to rather vary widely (6), their result may reflect the bias of latanoprost responders 
between groups with the small sample size. Thus, the comparison within the same group of 
individuals is more favorable to test their hypothesis.  

The purpose of this study was to test whether once weekly instillation of latanoprost 
exerts the similar IOP lowering effect as once daily instillation in the same individuals. 
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MATERIALS AND METHODS 

Eight healthy male volunteers were recruited for this study. The mean age (± S.D) was 
36.5 ± 8.1, ranging from 27 to 53, years. Before enrolled into the study, all individuals were 
screened for ocular conditions to ensure their eyes were normal. None of them had any 
histories of taking drugs regularly, contact lens use, and refractive or other intraocular 
surgeries that affected the IOP measurement. The study protocol followed the tenets of the 
Declaration of Helsinki and was approved by the Institutional Review Board of the Kobe 
University Graduate School of Medicine. Written informed consent was obtained from each 
participant.  

All IOP measurements were made during 8 and 9 am with the same daily-calibrated 
Goldmann applanation tonometer (Carl-Zeiss). At IOP measurements, YT randomly set the 
dial around 10 mmHg and recorded the pressure, whereas MF applanated the cornea and 
turned the dial without looking. Three replicate measurements were performed each time. 
The means of last two readings for each eye were recorded and used for analysis. This is a 
standard method of IOP recording because the first measurement almost always yields an 
artificially higher IOP value due to testee’s strain and the more repeated measurement results 
in an artificially lower IOP value due to too much compression of cornea (7).  

Following the baseline IOP collection, the participants began taking 0.005% latanoprost 
in right eyes once daily at 10 pm for 24 days. The instillation started on Monday night (day 
0) and the IOP was measured on Tuesdays and Fridays for 4 weeks, that is, on days 1, 4, 8, 
11, 15, 18, 22, and 25. The participants then stopped the instillation for the following 31 days. 
Following the post-washout IOP measurement, latanoprost was administered on the same 
eyes every Monday night (10 pm) for 4 weeks. Then the IOP was measured as above.  

The time for instillation of the evening drops was asked. A schedule deviation of more 
than 30 minutes was not allowed. Any subjective symptoms or objective signs of side effects 
during the study were registered. Left eyes did not receive eye drops and were used as 
controls. 

Time course of changes in IOP from baseline, which were expressed as mean ± standard 
error of the mean, and the difference between eyes were used as the main response variables. 
In addition, the IOP reduction rate (%) during once daily instillation was defined as baseline 
IOP minus post-treatment IOP divided by baseline IOP, which was multiplied by 100. The 
reduction rate during once weekly instillation was defined as washout IOP minus 
post-treatment IOP divided by washout IOP, which was multiplied by 100. Responders were 
arbitrarily defined as those having the mean IOP reduction rate ≥ 15%, whereas 
non-responders as <15%.  

Statistic analyses were performed in Microsoft Excel 2000 (Microsoft Corp, Seattle, WA, 
USA) and StatView version 5 (SAS Institute, Cary, NC, USA). Two-way repeated-measures 
analysis of variance (ANOVA) was performed to test significance of differences in IOP 
between the eyes. Student’s paired two-tailed t-test was also used to compare the baseline 
IOPs with the washout IOPs or with IOPs at specific time points after initiation of 
latanoprost use within eyes and to test significant differences in IOP between the eyes. The 
mean baseline, washout, and post-treatment IOPs between once daily use and once weekly 
use were also compared with the paired t-test. Values of p<0.05 were considered statistically 
significant. 
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RESULTS 

Raw data of IOP changes in the right eyes receiving once daily or once weekly 
instillation of latanoprost and in the left, untreated eyes are listed in Table 1. 

The mean IOP at baseline was 12.06 ± 1.50 mmHg in the right eyes and 12.63 ± 1.79 
mmHg in the left. There was no statistically significant difference in the mean baseline IOP 
between eyes (p=0.249). The mean IOP during once daily treatment of latanoprost was 9.87 
± 1.71 (range, 6.69 to 12.56) mmHg in the right eyes and 12.02 ± 1.88 (range, 8.31 to 13.88) 
mmHg in the left. The former was significantly lower than the latter (p=0.034). There was 
also significant difference between the mean baseline IOP and the mean post-once daily 
treatment IOP in the right eyes (p=0.025), whereas no difference between the corresponding 
values in the left eyes (p=0.315).  

The mean IOP after the 28-day washout period was 12.56 ± 2.16 mmHg in the right eyes 
and 12.44 ± 1.95 mmHg in the left, which was not significantly different (p=0.298). These 
mean washout IOPs were not significantly different from the mean baseline IOPs either in 
the right eyes (p=0.598) or in the left (p=0.815). 

The mean IOP during once weekly instillation of latanoprost was 11.34 ± 1.51 mmHg in 
the right eyes and 12.52 ± 1.56 mmHg in the left. There was no significant difference 
between the two (p=0.098). The difference between the mean washout IOP and the mean 
post-once weekly treatment IOP was not significant in the right eyes (p=0.055) or in the left 
(p= 0.849).  

The averaged time course of changes in IOP after once daily and once weekly instillation 
of latanoprost is depicted in Figures 1 and 2, respectively.  

Two-way repeated-measures ANOVA revealed the statistically significant difference in 
IOP between the right eyes receiving once daily latanoprost instillation and the left eyes 
(p=0.032, Figure 1), whereas no difference between the right eyes receiving once weekly 
latanoprost instillation and the left (p=0.204, Figure 2). The paired t-test disclosed that IOPs 
at days 4, 8, 18, 22, and 25 after initiation of once daily latanoprost use were significantly 
lower than the baseline IOP in the right eyes, while only IOP at day 4 was significantly 
different from the baseline IOP in the left eye (Figure 1). At days 11, 15, 22, and 25, the 
IOPs in the right eyes administered with once daily latanoprost were significantly lower than 
those in the left (Figure 1). As for the once weekly protocol, there was no significant 
difference in IOP at all but one time points (day 4) in the right eyes as compared with the 
washout IOP (Figure 2), whereas the inter-eye difference in IOP was significantly different 
at days 11 and 15 (Figure 2).  

When responders were arbitrarily defined as those having the mean IOP reduction rate ≥ 
15%, 4 out of the eight subjects were in average responders both during the once daily 
instillation (cases 2, 3, 6, and 8; Figure 3) and during the once weekly instillation (cases 2, 3, 
5, and 7; Figure 4), two of whom (cases 2 and 3) were overlapped.  

None of the participants exhibited serious ocular or systemic side effects. Cases 2 and 3 
had mild conjunctival injection during once daily instillation, which spontaneously subsided 
during the washout period.  
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Figure 1. Time course of changes in intraocular pressure (IOP) at baseline and during once daily 
instillation of latanoprost. Open circles depict right eyes receiving 0.005% latanoprost at 10 p.m., 
whereas closed circles depict left eyes untreated. Bar stands for standard error of the mean. n = 8. ∗, 
p<0.05 as compared with baseline IOP. ∗∗, p < 0.05 between eyes.  
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Figure 2. Time course of intraocular pressure (IOP) changes at 28 days after washout of the previous 
once daily instillation of latanoprost and during once weekly instillation of latanoprost. Open circles 
depict right eyes receiving 0.005% latanoprost at 10 p.m. on every Monday for 4 weeks, whereas 
closed circles depict left eyes untreated. Bar stands for standard error of the mean. n = 8. ∗, p < 0.05 as 
compared with baseline IOP. ∗∗, p < 0.05 between eyes. 

 

 
Figure 3. Time course of changes in the reduction rate of intraocular pressure (IOP) during once daily 
instillation of latanoprost. The IOP reduction rate (%) is defined as baseline IOP minus post-treatment 
IOP divided by baseline IOP, which is multiplied by 100. Dotted line indicates the border of 15% 
reduction rate. 
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Figure 4. Time course of changes in the reduction rate of intraocular pressure (IOP) during once 
weekly instillation of latanoprost. The IOP reduction rate (%) is defined as washout IOP minus 
post-treatment IOP divided by washout IOP, which is multiplied by 100. Dotted line indicates the 
border of 15% reduction rate. 

 
DISCUSSION 

The current pilot study demonstrated that once daily instillation of latanoprost was 
superior in average to once weekly instillation regarding IOP reduction. On the other hand, 
15% or more reduction in IOP was observed in half of the participants both during once daily 
administration and during once weekly administration, although the magnitude of the IOP 
reduction in the responders was greater during the once daily use than during the once 
weekly use. Thus, the overall superiority of IOP lowering effect with once daily instillation 
to once weekly instillation was attributed to the difference in magnitude of the IOP reduction 
in the responders under the two protocols.  

Previous reports (6, 8, 9) indicated that some individuals required quite long time for 
washout IOP to return to baseline IOP after discontinuation of latanoprost use. For instance, 
Linden and Alm (9) showed that IOP three weeks after washing out latanoprost was 
significantly lower than the pretreatment IOP. If the IOP lowering effect had been sustained 
long after once daily instillation, the reduced IOP seen in some individuals during the once 
weekly protocol would have been artificial. However, this was not the case because of two 
reasons. First, the IOPs measured on 28 days after discontinuation of daily latanoprost 
instillation did not differ from the baseline IOPs. Second, 2 of the 4 subjects who showed 
15 % or greater IOP reduction during the once daily use did not during the once weekly use 
and vice versa.  

The mechanism why only once weekly instillation exerted the IOP lowering effect to 
some extent in some normal individuals is unknown. Recent studies demonstrated that 
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latanoprost is involved in the remodeling of the extracellular matrix in the ciliary muscle 
(10-12), trabecular meshwork (10), and sclera (13). Thus, one possible explanation is that 
some individuals who are very sensitive to latanoprost may undergo rapid and sustained 
alterations of extracellular matrix compositions in the uveoscleral outflow.  

Another intriguing observation in the current study is partial discordance of IOP 
responders during once daily and once weekly instillation. It is well known that once daily 
dosing of latanoprost is superior to twice daily dosing in terms of IOP reduction (14-17). 
Although the precise mechanism of this is not clear, some claims a modest desensitization of 
the FP receptor (14). If this is the case, some individuals might be induced to desensitize the 
FP receptor even in the once daily instillation of latanoprost. However, caution must be made 
in defining the responders. As reported by Camras and his colleagues (6), the proportion of 
individuals who do not initially well respond and will become responders with prolonged use 
of latanoprost may be higher as compared with timolol use. Additional studies using 
different frequency of instillation with larger number of subjects are required to test this 
hypothesis.  

Although the previous report (5) showed that latanoprost treatment once weekly was as 
effective as once daily treatment after 3 months follow-up, the overall IOP lowering effect 
with once weekly use was inferior to the once daily use of latanoprost in the current study. 
The discrepancy of our and their findings may be due to the small sample size and the 
difference in subject enrollment. The previous study tested patients with glaucoma or ocular 
hypertension (5), while the current one tested ophthalmologically normal individuals. The 
response to ocular hypotensive agents may be different between normal controls and patients 
with glaucoma. However, the present study indicated that even in individuals who had 15% 
or greater IOP reduction with once weekly instillation of latanoprost, the magnitude of IOP 
reduction was less than those with once daily instillation. Thus, the currently used regimen of 
once daily administration of latanoprost should be respected until further studies, which 
show that the reduced instillation frequency will apparently decrease the side effect and 
maintain the similar effectiveness in terms of IOP reduction. 
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