ORIGINAL ARTICLE

Posterior Segment Effects of Prostaglandin Analogues
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ABSTRACT

Purpose: Prostaglandin (PG) analogues are commonly used in the treatment of glaucoma. In this study, we aimed to investigate the posterior
segment effects of the drug with long-term use of topical PG analogue monotherapy in patients with the diagnosis of primary open angle glau-
coma (POAG).

Materials and Methods: Patients diagnosed with POAG and treated for 1 to 3 years were included in the study. A total of 25 patients treated
with latanoprost monotherapy formed the 1% group, 25 patients who received dorzolamide timolol combination monotherapy constituted
the 2" group, 25 patients with brimonidine monotherapy formed the 3™ group and 31 healthy volunteers made up the 4" group. Routine
ophthalmological examination, intraocular pressure (IOP) measurement and fundus examinations were performed thoroughly. Central macular
and choroidal thicknesses were measured by optical coherence tomography (OCT).

Results: There was no significant difference in the mean macular thickness between the groups. The mean choroidal thickness was significantly
higher in patients using PG analogue than the other groups. None of the patients had intraocular inflammation or cystoid macular edema (CME).
Conclusion: The choroidal thickness was significantly higher in the group receiving topical latanoprost monotherapy than the other groups.
None of the patients had CME or inflammation. PG analogue monotherapy can be used safely in POAG cases. PG analogue therapy should be
kept in mind in clinical conditions where choroidal thickness is significant.
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INTRODUCTION PG analogues are pro-inflammatory mediators. There
are published evidence suggesting that they are
associated to increased intraocular inflammation, CME,
increased permeability of choroidal vessels and choroidal

detachment.>°

Glaucoma is characterized by progressive optic neuropathy
and loss of peripheral visual field (PGF). It is one of
the major causes of irreversible vision loss. Intraocular
pressure is the most important, modifiable risk factor. In

glaucoma treatment, primary goal is to reduce intraocular
pressure.!

In glaucoma treatment, it is aimed to protect integrity of
visual function and quality of life by preventing loss of
retinal ganglion cell via reduction in IOP.>*

Topical PG analogues are first-line treatment in glaucoma.
These agents are preferred due to their effectiveness and
ease of once a daily use. In addition, these agents are
highly effective in the control of daily IOP fluctuations.
PG analogues primarily exert their effect by enhancing
uveoscleral outflow of aqueous humor; however, it is seen
that PG analogues facilitate aqueous humor passage by
acting on trabecular network.*

The OCT is a non-invasive, high-resolution imaging
technique that can assess macula in detail. It also enables
cross-sectional imaging of choroid tissue. The most
beneficial application of choroidal imaging by enhanced-
depth OCT technique reflecting in clinical practice is
measurement of choroidal thickness. It has good inter-
visit agreement, providing highly reliably measurements,
inter-observer and inter-system. In current practice,
subfoveal choroidal thickness is the most commonly
used measurement. It is used in clinical conditions such
as macular degeneration, central serous retinopathy and
Harada where choroidal thickness is relevant.!
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METHODS

The study included 50 eyes of 25 patients receiving
latanoprost, 50 eyes of 25 patients receiving drozolamid plus
timolol combination and 50 eyes of 25 patients receiving
brimonidin, who presented to Glaucoma outpatient clinic.
In addition, 62 eyes of 31 healthy volunteers presented for
routine control were inclded as controls.

The study was approved by Ethics Committee. All
participations gave written informed consent. The
diagnosis of POAG was made in the absence of findings
indicating open angle and secondary glaucoma in
gonioscopy.

All patients had well-controlled IOP in both eyes for at
least one year. The patients with regular follow-up were
included to the study while patients not attending to
control visits were excluded. Study population included
glaucoma patients with early-to-intermediate stage who
had no progression during follow-up of at least 1-3 years.

For glaucoma cases, inclusion criteria were: age between 45
and 74; no history of previous maculopathy, uveitis, optic
nerve pathology or ocular surgery; no corneal opacity,
cataract, vitreal opacity; no refractive error> +3 D; no
systemic disease such as diabetes mellitus, uncontrolled
hypertension, Raynaud disease or metabolic disorders.

As healthy controls, individuals aged 45-74 years who had
no anterior or posterior segment pathology were included.

The subjects were assessed using Spectralis Optic
Coherence Tomography (SD-OCT, Heidelberg
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Figure 1: ED-OCT image and choroid measurement.

Engineering, Germany). Choroid imaging was performed
using EDI (Enhanced Depth Imaging) mode. Choroid
thickness was assessed by manual measurement of
perpendicular distance between outer margin of RPE
hyper-reflectivity (Figure 1).

Statistical Analysis

Measurement data are expressed as mean + standard
deviation. Data were analyzed ysing SPSS (Statistical
Package for Social Sciences) version 22.0 (SPSS Inc.
Chicago IL, USA). Pearson correlation test was used to
assess relationship among independent variables. Student’s
t test was used to compare groups. In all analyses, p
value<0.05 was considered as statistically significant.
Age-adjusted values were estimated for patient and control
groups and data were re-analyzed.

RESULTS

In the study, we assessed 50 eyes of 25 glaucoma patients
(13 women, 12 men) using PG analogues, 50 eyes 25
glaucoma patients (11 women, 14 men) using dorzolomid
plus timolol, 50 eyes of 25 glaucoma patients (13 women, 12
men) using brimonidin and eyes of healthy volunteers (16
women, 15 men. Mean age was 57.68+8.5 years in group
1, 58.8247.83 years in group 2, 56.34+7.46 years in group
3 and 56.61£7.65 years in the control group. Duration of
drug use was 1-3 years in the patient group. No significant
difference was detected in age and gender among groups.
Table 1 presents demographic characteristics of groups.
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Table 1: Demographic characteristics of groups.
Group 1 n=25 | Group 2 n=25 | Group 3 n=25 | Group 4 n=31 P value
Male: Female 13:12 14:11 13:12 16:15 >0,05
Age (years) 57,68+8,5 | 5882+7,.83 | 5634+746 | 56,61+7,65 >0,05
Baseline IOP (mmHg) 24,5442 23,4429 22,842,3 16,1£2,9 >0,05
Post-treatment [OP (mm Hg) 18,44+2,8 17,14£3,1 17,3+2.,4 16,1+2,9 >0,05

Based on data screened in patient files, mean IOP values
were 24.5+4.2 in group 1, 23.442.9 in group 2 and
22.8+2.3 in group 3 at baseline. The mean IOP was found
as 18.4+2.8 in groupl, 17.142.5 in group 2 and 17.3+2.4 in
group 3 after treatment. In group 4, mean IOP was found
as 16.1+2.9 in healthy volunteers. The patients showed no
progression with effective reduction in IOP.

A decrease was seen in parameters by advancing age. Thus,
age-adjusted values were calculated and all parameters
were compared among groups. It was found that central
choroid thickness was significantly higher in the group
using PG analogues when compared to controls.

Mean central macular thickness (CMT) was found as
231.43 £ 22.38 p in group 1, 220.35+ 20.51 p in group 2,
227.85+ 26.45 in group 3 and 218.90 + 19.59 p in controls,
indicating no significant difference among groups.

Mean central choroid thickness was found as 300.59
+ 68.82 p in group 1, 269.81£63.37 n in group 2,
272.42+48.56p in group 3 and 283.25 + 51.88 p in the
control group. When groups were compared, a significant
difference was detected in G analogue group (p <0.05).
Table 2 summarizes results.

DISCUSSION

The PGs are metabolic derivates of arachidonic acid, which
play role in inflammatory process. They are involved
in induction of inflammation and in the pathogenesis
of edema via increased vascular permeability in eyes
and other tissue. It is known that PGs/prostamides exert
potential pro-inflammatory effect and are associated with
ocular inflammation.>”’

We think that PG analogues will affect choroidal flow
by pro-inflammatory effects and increasing vascular

permeability and uveoscleral outflow. Thus, we aimed
to assess intraocular inflammation and macular and
choroidal changes by comparing patients using long-term
PG analogues, those using other anti-glaucomatous agents
and healthy volunteers.

There are studies suggesting that PG analogues, used as
ocular hypotensive agents, lead macular structural changes
and CME development when endogenous PG release
disrupts blood-humor aqueous barrier and functions.
In almost all cases reported, there were risk factors for
CME development such as intraocular surgery, aphakia,
pseudoexfoliation, posterior capsule rupture and cataract
surgery complicated by vitreous loss.!>'* In a retrospective
review of 225 eyes with aphakia or pseudoaphakia which
were treated with topical latanoprost, Lima et al. found
that all three of patients with CME had posterior capsule
rupture requiring anterior vitrectomy and history of
cystoid macular edema diagnosed 3 years before onset
of latanoprost in one patient. Authors suggested that
CME incidence with latanoprost treatment is rather low
even if there is a causal relationship between latanoprost
treatment and CME."? Furuichi et al. assessed foveal
thickness by OCT in case of normal functioning blood-
ocular barrier and found that latanoprost did not induced
CME development.'®

In a similar study, it was reported that bimatoprost did
not cause clinical or structural macular changes in phakic
glaucoma patients. In the study, bimatoprost resulted
in effective reduction in IOP without causing macular
disorder such as CME on OCT during 3-months follow-
up.” Chang et al. retrospectively reviewed 84 cases with
uveitic glaucoma which had at least 3 months of follow-
up. Authors compared patients treated with PG analogues
and non-PG analogues and found no significant difference
in frequency of uveitis episodes and CME development.'®

Table 2: Mean central macular and choroid thickness in groups.

Group 1 n=25 | Group 2n=25 | Group 3 n=25 Group 4 n=31 P value
Central macular thickness (micron) | 231,43+22,38 | 220,35+20,51 | 227,85+26,45 218,90+19,59 p>0,05
Central choroid thickness (micron) 300,59+68,82 | 269,81+63,37 | 272,42+48,56 283,25+51,88 p<0,05
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In another study, 121 eyes of 73 cases with glaucoma and
36 eyes of 18 healthy controls were evaluated for CME.
The patients with glaucoma were assigned into 3 groups
to receive medical treatment including timolol maleate,
latanoprost and bimatoprost.

At 12-months follow-up, a significant, mild-to-moderate
increase was detected in central macular thickness with
no effect on vision in bimatoprost and latanoprost groups.
No CME was detected in study population.!” In our study,
age-adjusted values were calculated for all parameters and
comparisons were made by using these values. Although
central macular thickness was higher in the group receiving
topical latanoprost treatment no significant difference was
detected when compared to remaining groups and no CME
was observed in any of the patients. In our patients, there
was no history of ocular pathology, ocular surgery, and
systemic pathology such as diabetes mellitus which may
be risk factor for CME. We think that PG analogues can
be used safely as monotherapy or combination in patients
having no risk factor.

Choroid tissue supports metabolic requirements of outer
retina and retinal pigment epithelium. It is known that
macrophages and dendritic cells in choroid are important
in the homeostasis of retina and choroid, and thatthe play
important roles in the inflammation. Thus, choroid tissue
has a major function in case of uveoretinitis and is active
in case of inflammation.® There are studies regarding
thickening of choroidal layers in posterior uveitis. It was
reported that increased choroidal thickness was detected s
a result of inflammatory infiltration in these cases.”’* In a
study comparing 84 ankylosing spondylitis cases without
ocular involvement and 63 healthy individuals, it was
found that choroid tissue was significantly thicker although
there was no significant difference in retinal thickness. It
was concluded that the difference may be due to chronic
inflammation caused by disease.?* In another study, Kim
et al. reported that there was choroidal thickening during
active phase of Behcet disease-related posterior uveitis. In
addition, subfoveal choroidal thickness was significantly
higher during ictal period in addition to active phase. It
was found that the reduction in choroidal thickness was
significantly correlated to improvement in retinal vessel
leakage as detected by fluorescein angiography.

In the literature, central serous chorioretinopathy (CSC)
cases were reported with PG analogue use. It is thought
that PG analogues cause CSC by acting on choroidal
circulation via increase vascular permeability. Choroid
tissue is a part of uveoscleral pathway and uveoscleral
outflow may contribute to CSC. The clinical picture was
recovered by withdrawal of drug in reported cases.®!”
There are case reports suggesting a relationship between

PG analogue use and choroid detachment. It is thought that
PG analogue treatment play role in the pathogenesis of
complication by IOP lowering and pro-inflammatory effect
in case of choroid detachment together with hypotonia and
visual impairment.?6-°

In another study, 40 cases who had asymmetric, unilateral
IOP >40 mmHg were assessed. In the study, IOP was
decreased by 14.23 mmHg in average with systemic
mannitol infusion; reduction in axial length and increase
in choroid thickness was detected following decrease in
IOP. The increase in choroidal thickness was found to
be correlated with decrease in IOP.*® In their study, Bolt
et al. showed that latanoprost enhanced choroidal flow
despite alteration in ocular.’’ Authors suggested that the
result might be due to hypotensive effect of latanoprost.
In a similar study, bimatoprost and fixed brinzolamid plus
timolol combination were compared. Choroid thickness
was found to be significantly increased in bimatoprost
group despite comparable decrease in [OP among groups.*

In our study, we showed that choroid was thickner
in patients receiving PG analogue over >l year when
compared to other anti-glaucomatous groups and controls.
The increased choroidal thickness may be due to reduction
IOP demonstrated in previous studies; however, the fact
that choroidal thickness was higher when compared to
other anti-glaucomatous agents which achieve comparable
decreases in IOP suggest that the thickening may be due
to pro-inflammatory effects of PG analogues, increased
vascular permeability and uveoscleral flow.

This study has some limitations. We compared controls
with patient groups receiving anti-glaucomatous agents;
thus, we did not obtain serial measurements in PG
analogue group. More relevant data can be obtained by
serial measurements and follow-up visits.

CONCLUSION

No structural change was detected in macula in patients
receiving PG analogues for more than one year. Choroid
was found to be thicker when compared to controls. The
findings should be taken into account in order to improve
success of medical and surgical treatment and during
surgery.
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