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ABSTRACT

Aims To compare the intraocular pressure (IOP) lowering
effect and safety profile between pattern scanning laser
trabeculoplasty (PSLT) and selective laser trabeculoplasty
(SLT) in patients with primary open-angle glaucoma (POAG)
or ocular hypertension (OHT) over a 12-month follow-up.
Methods 132 patients with POAG or OHT were
consecutively enrolled and randomised (1:1) to receive
PSLT (n=65) or SLT (n=67) in a single centre. IOP was
measured before and then on 1 day, 1 week, 1, 3,6, 9 and
12 months after PSLT/SLT. The primary outcome measure
was the proportion of patients with =20% IOP reduction
at 12 months without IOP-lowering medications (complete
Success).

Results The mean baseline IOP was 21.2+4.1 mm Hg
for eyes randomised to PSLT and 21.3+4.7 mm Hg for
eyes randomised to SLT (p=0.898). At 12 months, the

IOP was 18.3+3.1 and 17.8+3.4 mm Hg, respectively
(p=0.402). IOP measurements were comparable between
the groups over 12 months (overall mean difference

0.4 mm Hg, 95% Cl: 0.5 to 1.3 mm Hg). 15.4% of
PSLT-treated and 25.4% of SLT-treated patients achieved
treatment success (difference: 10.0%, 95% Cl: =3.6 to
23.6) (p=0.155), respectively. A higher baseline 0P and

a greater percentage of IOP reduction at day 1 were
associated with a greater percentage of |OP reduction at
12 months (p<0.001). There were no significant differences
in visual field mean deviation, average retinal nerve fibre
layer thickness, corneal endothelial cell count and visual
acuity between the treatment groups at the baseline and
12-month follow-up (p=0.062).

Conclusions PSLT was not superior to SLT in terms of
safety and IOP-lowering efficacy in patients with POAG or
OHT.

Trial registration number The clinical trial was
registered in the Centre for Research and Biostatistics
Clinical Trials Registry, the Chinese University of Hong Kong
(Identifier CUHK_CCT00407). The full trial protocol can be
accessed from the authors on request.

Whereas selective laser trabeculoplasty (SLT) has
been recommended as a first-line treatment option
to lower intraocular pressure (IOP) in patients with
open angle glaucoma,' the safety and efficacy of
pattern scanning laser trabeculoplasty (PSLT) are less
studied. Pattern scanning laser trabeculoplasty shares
a similar principle with SLT—selective photother-
molysis leading to trabecular meshwork remodelling

and an increase in outflow facility.”* The main differ-
ence between PSLT and SLT rests on the amount of
treatment energy delivered onto the trabecular mesh-
work (table 1). SLT delivers approximately 4.8 to 9.5
mJ per mm?* (with a treatment spot size of 400 pm
and assuming each application delivers 0.6 to 1.2 mJ)
whereas PSLT delivers approximately 318 to 446 m]
per mm?” (with a treatment spot size of 100 pm and
assuming each application delivers 2.5 to 3.5 my]).
The higher energy delivered by PSLT does not appear
to induce more intraocular inflammation compared
with SLT. In an early study investigating the clinical
application of PSLT in 25 glaucoma patients, Turati
and colleagues reported no IOP spikes and no inflam-
mation following PSLT and the IOP reduction was
249% at 6 months.” The treatment duration for PSLT
is shorter than SLT; instead of applying ~100 indi-
vidual laser spots for 360° treatment in SLT, PSLT
automatically rotates the aiming beam and delivers
multiple laser spots over 32 segments (each segment
spans ~11.25°) of the trabecular meshwork for 360°
treatment. With a higher energy delivered by PSLT
compared with SLT, PSLT might offer a greater IOP-
lowering effect. In a recent randomised controlled
trial comparing PSLT and SLT in 29 patients with
open-angle glaucoma over 6 months of follow-up,
Mansouri and Shaarawy showed that eyes treated
with PSLT attained a higher patient-reported comfort
level and a greater percentage of IOP reduction at 1
month and 3 months compared with SLT (p<0.01).°
Although the percentage of IOP reduction remained
greater for PSLT than SLT at 6 months, the difference
was not statistically significant (the sample size of the
study was calculated to detect IOP difference between
the treatment groups at 1 month). A longer-term study
is therefore imperative to address if PSLT provides an
additional IOP-lowering benefit compared with SLT.
In this 1 year prospective randomised clinical trial,
we compared the treatment outcomes in 132 patients
with primary open-angle glaucoma (POAG) or ocular
hypertension (OHT). Further, we investigated factors
associated with treatment success of PSLT and SLT.

METHODS

Study design

This is a 1 year, prospective, randomised, single-
site, parallel-group clinical trial comparing the
safety and IOP-lowering efficacy of PSLT (PASCAL
Streamline 577, Topcon) and SLT (Selecta II SLT,
Lumenis) in patients with POAG or OHT. The flow
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Table 1 Comparison of specifications and energy settings
between pattern scanning laser trabeculoplasty and selective laser
trabeculoplasty

Pattern scanning laser Selective
trabeculoplasty lasertrabeculoplasty

Laser wavelength Optically pumped Q-switched, frequency-
semiconductor laser 577nm  doubled, Nd:YAG laser

532nm

Laser spot diameter 100pm 400pm

Laser energy per pulse 25mJ-35m) 0.6-1.2 mJ

Laser pulse length 5ms 3ns

Energy delivered per mm? 318-446 m) 4.8-9.5m)

*Number of applications 1248 100

for 360° treatment

Total energy delivered for 3120-4368 mJ 60-120 mJ

360° treatment

*The number of laser applications is fixed at 1248 for 360° of trabecular meshwork
treatment with pattern scanning laser trabeculoplasty whereas the number of laser
applications may vary for 360° of trabecular meshwork treatment with selective laser
trabeculoplasty.

chart of study design is shown in figure 1. Written informed
consent was obtained from all study participants. Patients were
recruited from the general clinic and the glaucoma clinic in
Hong Kong Eye Hospital between January 2015 and December

2016. Last patient follow-up was completed in January 2018.
The study was conducted according to the CONSORT (Consol-
idated Standards of Reporting Trials) 2010 guidelines (please
refer to the Appendix for the checklist).

Subjects

Consecutive patients who were older than 18 years of age, had a
diagnosis of POAG or OHT with trabecular meshwork visible for
360 degrees and an IOP <35 mm Hg (after washout) were eligible
for inclusion. Patients with POAG had a narrowed neuroretinal
rim and/or a thinned retinal nerve fibre layer (RNFL) in clin-
ical examination or in the optical coherence tomography (OCT)
RNFL thickness analysis (described below) with no identifiable
secondary causes. Patients with glaucomatous optic disc changes
but without visual field defects (ie, pre-perimetric glaucoma)
were eligible for inclusion. Ocular hypertension was defined
based on the detection of IOP >21 mm Hg in three follow-up
visits without evidence of glaucoma.

Screening visit

At the screening visit, visual acuity and refraction were measured,
dark room gonioscopy, slit-lamp biomicroscopy, dilated fundus
and optic disc examination were performed. RNFL thickness
was measured with OCT (Cirrus HD-OCT, Carl Zeiss Meditec,

Screening visit

Baseline visit

Randomization

Inclusion criteria
Older than 18 years of age
Primary open-angle glaucoma or ocular hypertension

Trabecular meshwork visible for 360 degrees
10P £35mmHg

Exclusion criteria

VA worse than 20/40
History of uveitis

History of laser trabeculoplasty

History of any forms of glaucoma surgery

Use of systemic or topical steroid within 3 months of study entry
* Taking more than one IOP-lowering medication*

(*Patients taking one 10P-lowering medication would go through a
washout for 4 weeks before the baseline visit)

PSLT SLT

l |

Follow-up visits
(1 day, 1 week, 1, 3, 6,9, 12 months)

A4

Topical IOP-lowering
medications
< YES I0P >25 mmHg
(1) PGA
(2) CAI
(3) B blocker
4) Alpha 2 agonist
(4) Alp g NO

Data Analysis
(after completing 12 months of follow-up)

Figure 1  Study design flow chart. I0P, intraocular pressure; CAl, carbonic anhydrase inhibitor; PGA, prostaglandin analogue; PSLT,pattern scanning

laser trabeculoplasty; SLT, selective laser trabeculoplasty; VA, visual acuity.
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Dublin, California) and visual field sensitivity was measured with
standard automated perimetry (Humphrey Field Analyzer 740i,
Carl Zeiss Meditec). Patients were excluded if the visual acuity
was worse than 20/40, if there was history of uveitis, laser trabec-
uloplasty, any form of glaucoma surgery, systemic or topical use
of steroid within 3 months of study entry and if they were using
more than one class of IOP-lowering medication. Patients who
were taking one class of IOP-lowering medication with an IOP
<22 mm Hg would go through a washout period of 4 weeks
before baseline IOP measurements. Any patients with POAG or
OHT meeting the study criteria were eligible for laser treatment.
They were randomised to receive PSLT or SLT within 4 weeks of
baseline IOP measurements. At the time of PSLT or SLT, patients
were not taking any IOP-lowering medication. They were then
followed up at 1 day, 1 week, 1, 3, 6, 9 and 12 months.

Randomisation

Randomisation (1:1) to PSLT or SLT was carried out based on
an odd/even designation generated from a random number table
masked to the investigators except the technician (GL) respon-
sible for the randomisation. If both eyes of a patient were eligible
for inclusion, only one eye would be assigned for randomisa-
tion according to an alternate right and left sequence except for
patients with visual field defects detected in only one eye—the
eye with visual field defects was randomised. The patients, but
not the ophthalmologists, were masked to treatment allocation.
PSLT/SLT was performed by five trained ophthalmologists (MW,
IL, PC, NC and CL).

Baseline and follow-up IOP measurements and investigations
Intraocular pressure was measured at the baseline, and then at 1
day, 1 week, 1, 3, 6, 9 and 12 months after PSLT or SLT, using a
calibrated Goldmann applanation tonometer by trained ophthal-
mologists masked to the clinical information. Two readings were
obtained for each eye and the average was computed for anal-
ysis. If the difference of the two measurements were greater than
2 mm Hg, a third reading would be recorded, and the median
was used in the analysis. The baseline, 6 month and 12 month
IOP measurements were obtained from taking the average of
three IOP readings captured at 9 am, 1 pm and 5 pm on the
same day. Visual field sensitivity, OCT RNFL thickness, corneal
endothelial cell count and visual acuity were measured at the
baseline, 6 month and 12 month visits.

Visual field testing, RNFL imaging and specular microscopy
Visual field testing was performed using the Humphrey Field
Analyzer 1I-i (Carl Zeiss Meditec). All visual fields had fixation
losses less than 20%, and false positive errors less than 15%.
Average visual field sensitivity was expressed in mean devia-
tion (MD). The RNFL thickness was measured by the Cirrus
HD-OCT (Carl Zeiss Meditec) using the optic disc cube scan
which imaged the RNFL in a 6 X6 mm? region (200 %200 pixels)
centred at the optic disc to generate the RNFL thickness map
and the circumpapillary average RNFL thickness. Glaucomatous
RNFL defects were defined by a score of 5 in the RNFL devia-
tion map as described in our previous study.” Only images with a
signal strength =7 were included. Images with motion artefact,
poor concentration, poor focus or missing data were detected by
the operator at the time of imaging with re-scanning performed
in the same visit. Corneal endothelial cell count was measured
with specular microscopy (Specular Microscope SP-8000, Konan
Medical Inc, Japan).

Pattern scanning laser trabeculoplasty

Pattern scanning laser trabeculoplasty was performed with the
PASCAL Streamline 577 (Topcon, Tokyo, Japan). A drop of 0.1%
brimonidine was instilled into the eye 15 min prior to treatment.
After instilling a drop of 0.5% proparacaine, the Latina 1X lens
(Ocular Instruments, Bellevue, Washington) with coupling fluid
was then attached to the cornea and the trabecular meshwork
was visualised. The laser power required for treatment was
determined during the titration mode. A single pulse of laser
(duration: 10 ms; size: 100 pm; power: starting from 500 mW)
was applied with the energy titrated to a level until the inferior
trabecular meshwork is lightly blanched. During the treatment,
the laser power was maintained but the duration was shortened
to 5 ms. PSLT delivered a total of 1248 pulses in 32 sequential
segments. Each segment comprised 39 spots (13 columns x 3
rows) spanning 11.25° of the trabecular meshwork. The contact
lens was rotated every 11.25° after a segment was treated and
the procedure was repeated 32 times so that the trabecular mesh-
work was treated for 360° with no overlap and no gap of the
treatment spots.

Selective laser trabeculoplasty

Selective laser trabeculoplasty was performed with Selecta IT SLT
(Lumenis, Israel). A drop of 0.1% brimonidine was instilled into
the eye 15 min prior to treatment. After instilling a drop of 0.5%
proparacaine, the Latina 1X lens with coupling fluid was then
attached to the cornea and the trabecular meshwork was visual-
ised. The laser spot size was 400 pm and the treatment duration
was 3 ns. The energy was increased by 0.1 mJ from 0.6 m] until
champagne-like bubbles were formed on the inferior trabecular
meshwork. The energy was then reduced by 0.1 m] for the rest
of treatment. The contact lens was rotated until the trabecular
meshwork was treated for 360° with approximately 100 non-
overlapping shots.

Additional treatments

One topical IOP-lowering medication (prostaglandin analogue,
beta blocker, carbonic anhydrase inhibitor or alpha 2-adrenergic
agonist) would be prescribed if the IOP was greater than 25 mm
Hg during the study follow-up and there were no contraindica-
tions (in the original study design, topical IOP-lowering treat-
ment would be provided if the IOP is higher than 30 mm Hg;
re-treatment with the same type of laser trabeculoplasty would
be performed at 6 months if the IOP cannot be reduced by 20%
from baseline. We then adopted a revised protocol and provided
topical IOP-lowering treatment if the IOP was higher than 25 mm
Hg; no patients received re-treatment of PSLT/SLT throughout
the study period). Additional topical IOP-lowering medication,
one class at a time, would be given if the IOP remained higher
than 25 mm Hg in the subsequent follow-up visits. The fellow eye
was treated at the discretion of the attending ophthalmologists.

Outcome measures

The primary outcome measure was complete success, defined as
=20% IOP reduction from the baseline at 12 months without
1OP-lowering medications. Partial success was defined when the
IOP was reduced by =20% from baseline at 12 months with
or without IOP-lowering medications. Other outcome measures
included the overall mean IOP measured from 1 day, 1 week,
1 month, 3 months, 6 months, 9 months and 12 months, the
number of IOP-lowering medications, visual field MD, average
RNFL thickness, visual acuity (the original plan included
measurement of cataract density but it was not performed) and
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corneal endothelial cell counts at 12 months. Complications
including significant IOP elevation (=20% from the baseline)
and anterior chamber inflammation were recorded during the
follow-up visits. Factors (age, baseline IOP, percentage of IOP
reduction at day 1, baseline visual field MD and number of
IOP-lowering medication at 12 months) associated with the
percentage of IOP reduction at 12 months were identified.

Statistics

Statistical analysis was performed with Stata (StataCorp, College
Station, Texas, V.15.0). Treatment success in studies of SLT is typi-
cally defined by =20% IOP reduction or =3 mm Hg IOP reduc-
tion.® ¥ With reference to a study reporting treatment success
(IOP reduction =20%) at 12 month to be 60% for patients with
open-angle glaucoma,'® we estimated that at least 112 patients,
56 patients for each treatment arm, would be needed to detect a
difference of 25% in the proportion of patients with treatment
success between SLT and PSLT at an alpha of 5% and a beta of
85%, with a hypothesis of PSLT to be more effective than SLT
in lowering IOP. Assuming an attrition rate of 15%, we recruited
132 POAG patients. Data were analysed on an intention-to-treat
basis. The proportions of patients attaining treatment success
and the proportions of patients on IOP-lowering medication at
12 months were compared with % test. The difference in overall
mean IOP measurements over the 1-year follow-up (baseline, 1
day, 1 week, 1, 3, 6, 9 and 12 months) between the treatment
arms was compared with a linear mixed model. The differences
in IOP at individual follow-up visits; the differences in visual
field MD, average RNFL thickness, corneal endothelial cell
count and visual acuity between the treatment arms at the base-
line and 12 month follow-up were compared with independent
t-test. Factors associated with the percentage of IOP reduction
at 12 months were investigated with multivariable linear regres-
sion. P value <0.05 was considered statistically significant.

RESULTS

One hundred and forty-nine potentially eligible patients were
examined consecutively at Hong Kong Eye Hospital. After
excluding 17 patients who did not meet the inclusion criteria or
declined to participate in the study, 132 eyes from 132 patients
with POAG (110 patients, 83.3%) or OHT (22 patients, 16.7%)
were included. Their baseline IOP was 20.6+4.4 mm Hg and
24.6+2.5 mm Hg, respectively. For those with POAG (n=110),
the mean visual field MD at the baseline was —6.1+4.6 dB; 59
eyes (53.6%) had visual field MD =—6 dB. The 132 patients
were randomised to receive SLT (67 patients) or PSLT (65
patients) (figure 2). The mean IOP was 21.3+4.7 mm Hg
for eyes randomised to SLT, and 21.2+4.1 mm Hg for eyes
randomised to PSLT. At the baseline visit, 65 patients (49.2%)
had mean IOP<21 mm Hg. There were no significant differ-
ences in IOP, age, spherical equivalent, visual field MD, average
RNFL thickness and visual acuity between the treatment arms at
the baseline visit (online supplementary table 1).

Treatment effect of SLT/PSLT: 12-month follow-up

The IOP measurements were comparable between the treatment
arms over 1 year of follow-up with an overall mean difference
of 0.4 mm Hg (95% CI: —0.5 to 1.3 mm Hg, p=0.384, linear
mixed effects modelling) after adjusting for age and number of
glaucoma medications applied during follow-up (figure 3). IOP
measurements between the SLT-treated and PLT-treated groups
were comparable at the individual follow-up visits except for day
1 at which SLT-treated eyes had lower IOP (13.6+4.1 mm Hg)
than PSLT-treated eyes (15.4*3.4 mm Hg) (p=0.006). At 12
months, the mean IOP reduction from baseline was 14.7% (95%
CI: 11.29% to 18.1%) for eyes treated with SLT and 11.6% (95%
Cl: 7.4% to 15.9%) for eyes treated with PSLT (p=0.271);
50 patients (74.6%) treated with SLT and 47 patients (72.3%)

149 patients were examined
in the screening visit

17 patients excluded

11 patients did not meet the inclusion
6 patients declined to participate in the study

| 132 patients were randomized

|

67 patients received SLT
(60 patients with POAG; 7 patients with OHT)

65 patients received PSLT
(50 patients with POAG; 5 patients with OHT)

1day | 65 patients (97.0%) attended follow-up | | 64 patients (98.5%) attended follow-up |

1 week | 65 patients (97.0%) attended follow-up | I 64 patients (98.5%) attended follow-up |
1 month | 66 patients (98.5%) attended follow-up I | 65 patients (100.0%) attended follow-up |
3 months | 65 patients (97.0%) attended follow-up I | 63 patients (96.9%) attended follow-up |
6 months | 66 patients (98.5%) attended follow-up | | 63 patients (96.9%) attended follow-up |
9 months | 62 patients (92.5%) attended follow-up | | 59 patients (90.8%) attended follow-up |
12 months | 67 patients (100.0%) attended follow-up \ | 62 patients (95.4%) attended follow-up |

Figure 2 Trial profile. OHT, ocular hypertension; POAG,primary open-angle glaucoma; PSLT, patternscanning laser trabeculoplasty; SLT, selectivelaser

trabeculoplasty.
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Overall IOP difference (SLT — PSLT) over 12 months: 0.4mmHg (95% Cl: -0.5 — 1.3mmHg)

Week1 Month1l Month3 Month6 Month9 Month 12
Time

Baseline Day0 Day1

PSLT (mean * SD) SLT (mean * SD) P

Baseline 21.214.1 21.314.7 0.898
Day 1 15.413.4 13.614.1 0.006
Week 1 18.414.1 19.014.3 0.392
Month 1 17.8+3.1 17.613.7 0.706
Month 3 18.113.8 18.013.4 0.837
Month 6 19.113.6 18.413.2 0.230
Month 9 18.013.3 17.813.3 0.736
Month 12 18.313.1 17.813.4 0.402

Figure 3  Comparisons of intraocular pressure (IOP) measurements
between pattern scanning laser trabeculoplasty (PSLT) and selective
laser trabeculoplasty (SLT). Error bars: standard deviation (SD)

treated with PSLT remained medication-free (p=0.764). In
patients who were medication-free at 12 months, the mean IOP
reduction from baseline at 12 months was 12.0% (95% CI: 8.1%
to 15.9%) for those treated with SLT and 8.4% (95% CI: 3.6%
to 13.29%) for those treated with PSLT (p=0.237). The propor-
tions of eyes attaining complete treatment success were 25.4%
(95% CI: 14.9% to 35.8%) (17 patients) in the SLT-treated
group, and 15.4% (95% CI: 6.6% to 24.1%) (10 patients) in

(A)
o |
- ©
g
2
£ R=0.370, p<0.001 °
(=] o L ®
£ < ® 9
o ° 09 © a’ ®
- ° o®
g ° ’ [ ] .. .. b
K=l =) ® e é o S °
B QA (XX} o 0% ©
= ~ [ ] (] ®
g o ° cg.' *3®, ©
5 o o%®e® T o e ®
2 o1, LI ° N °
o ;’. $ * °
) °
8 Soeo®
e o ®
5 |{e o ® ST
o o ° ® psiT
T T T T T .
10 15 20 25 30 35

Baseline IOP (mmHg)

the PSLT-treated group (difference in proportion: 10.0%, 95%
CI: —3.6 to 23.6%; p=0.155) and 40.3% (95% CI: 28.6% to
52.0%) (27 patients) and 35.4% (95% CI: 23.8% to 47.0%) (23
patients) of eyes attained partial treatment success, respectively
(difference in proportion: 4.9%, 95% CI: —11.6 to 21.4%;
p=0.561).

Factors associated with the degree of I0OP reduction at 12
months

In the multivariable linear regression models (online supple-
mentary table 2), a higher baseline IOP (every mm Hg increase)
(figure 4A), a greater percentage of IOP reduction at day 1 (every
10% decrease in IOP from baseline) (figure 4B) and a greater
number of items of topical IOP-lowering medications used at 12
months (every item increase in IOP-lowering medications) were
associated with 1.7% (95% CI: 1.2% to 2.3%), 2.9% (95% CI:
1.6% to 4.3%) and 4.0% (95% CI: 0.5% to 7.6%) greater IOP
reduction at 12 months, respectively, after adjusting for age, type
of laser treatment and baseline visual field MD. The finding of a
greater baseline IOP and a greater percentage of IOP reduction
at day 1 to be associated with a greater percentage of IOP reduc-
tion at 12 months was also observed in the multivariable models
when the analysis was limited to PSLT (online supplementary
table 3) or SLT (online supplementary table 4).

Safety of SLT/PSLT

All patients had mild anterior chamber inflammation after PSLT/
SLT which subsided within 1 week to 1 month except for one
patient in the PSLT-treated group who developed protracted
anterior uveitis which resolved after applying topical steroid for
6 months. One patient treated with SLT and one patient treated
with PSLT had IOP increased more than 20% from baseline at day
1. These patients had IOP remained to be higher than the base-
line IOP at 12 months (11.1% higher than baseline IOP for the
PSLT-treated patient, and 4.5% higher than baseline IOP for the
SLT-treated patient) (figure 4B). At 12 months, three patients, one
treated with SLT and two treated with PSLT, had IOP elevation
more than 20% (range: 22.4% to 27.5%) from the baseline. The
mean number of topical IOP-lowering medications applied at 12
months was 0.3%+0.6 and 0.4+0.6 for the SLT and PSLT groups
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Figure 4 Association of baseline intraocular pressure (I0P) (A) and percentage of I0P reduction at day 1 (B) with the percentage of IOP reduction at
12 months following pattern scanning laser trabeculoplasty (PSLT) or selective laser trabeculoplasty (SLT).
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respectively (p=0.820). In the PSLT-treated group, one patient
developed acute conjunctivitis 4 days after the laser procedure
which resolved in 2 weeks; one patient received phacoemulsifi-
cation and intraocular lens implantation at 3.5 months after the
laser procedure (the cataract surgery was scheduled before the laser
procedure). In the SLT group, one patient developed primary angle
closure (without posterior anterior synechiae) at 6 months; laser
peripheral iridotomy was performed. Visual field MD, average
RNFL thickness, corneal endothelial cell counts and visual acuity
were similar between the treatment groups at 12 months (online
supplementary table 5).

DISCUSSION

Level I evidence for laser trabeculoplasty is sparse and it has been
advocated by the American Academy of Ophthalmology that
further research into the differences among the lasers and tech-
niques of treatment used in trabeculoplasty is necessary.!' Our
clinical trial was designed to address the treatment difference,
if any, between PSLT and SLT. IOP measurements throughout
the 12-month follow-up were found to be comparable between
PSLT and SLT in patients with POAG or OHT (figure 3). The
proportion of patients achieving complete success was 25.4%
in the SLT-treated group, and 15.4% in the PSLT-treated group
(p=0.155). Over 70% of patients remained medication-free at
12 months. There were no detectable differences in visual field
MD, average RNFL thickness, corneal endothelial cell counts
and visual acuity between the treatment arms at the baseline
and 12-month follow-up. Our data suggest PSLT to be similar in
the safety profile, and not superior in the IOP-lowering efficacy
compared with SLT in patients with POAG or OHT.

Whereas SLT has been extensively investigated,'”™ at the
time of writing, there were only three studies reporting the treat-
ment response of PSLT, all have follow-up up to 6 months.’ ¢ **
The percentage of IOP reduction from the baseline ranged from
18.3% in the study by Espinoza and colleagues (25 patients with
open-angle glaucoma)™ and 19.1% in the study by Mansouri and
Shaarawy (29 patients with POAG or pseudoexfoliative glau-
coma),’ to 249 in the study by Turati and colleagues (25 patients
with open-angle glaucoma).” Mansouri and Shaarawy reported a
greater percentage of IOP reduction in patients treated with PSLT
than those treated with SLT at 1 month (p<0.01) and 3 months
(p<0.01). Complete success, defined as =20% IOP reduction
without IOP-lowering medication, was 37% and 26%, respectively,
at 6 months (p=0.09). In our study, the percentages of IOP reduc-
tion were similar between PSLT and SLT throughout the 12-month
follow-up (except for day 1) in 132 patients with POAG or OHT
(figure 3). In eyes treated with SLT, the IOP decreased by 14.7%
(95% CI: 11.2% to 18.1%) at 12 months, which falls within the
range of IOP reduction (between 6.9% and 35.9%) reported in a
systematic review of 35 studies of SLT in patients with open-angle
glaucoma who had at least 12 months of follow-up."® Disparities
in ethnicity, baseline IOP, follow-up duration and subtypes of glau-
coma among the individual studies may contribute to the variation
in IOP reduction following SLT."** We showed the IOP-lowering
effect of PSLT, 11.6% (95% CI: 7.4% to 15.9%) reduction at 12
months, to be similar to SLT. The difference in mean IOP between
the treatment groups at 12 months was 0.5 mm Hg (95% CI: —0.6
to 1.6 mm Hg); the current sample size has a power of 94% to
detect a difference of 2 mm Hg between the treatment groups at
12 months.

Not unexpectedly, a greater baseline IOP was associated
with a greater percentage of IOP reduction after PSLT or SLT
(figure 4A), which has been shown in previous studies on SLT

and ALT.**! Notably, we also showed that a greater percentage
of TIOP reduction at day 1 was predictive of the percentage of
IOP reduction at 12 months (figure 4B). The two variables,
the baseline IOP and the percentage of IOP reduction at day
1, together explained 50% (adjusted R*=0.50) of the 1 year
treatment response for PSLT, and 41% (adjusted R?=0.41) for
SLT, after controlling for other covariates (online supplementary
tables 3 and 4). Given that the percentage of IOP reduction at
day 1 was greater for SLT-treated eyes (35.5%) than PSLT-treated
eyes (26.1%), SLT might be more effective in attaining a greater
IOP reduction at 12 months. This is reflected from the finding
of a greater proportion of patients attaining complete treatment
success with SLT (25.4%) than PSLT (15.4%) although statis-
tically insignificant. Nevertheless, the finding of baseline IOP
and treatment response at day 1 to be predictive of treatment
response at 12 months in both PSLT-treated and SUT-treated eyes
is relevant to inform treatment prognosis for individual patients.

Although there was a significant 1OP spike at day 1 (IOP
increase more than 20% from baseline) in two patients, one in
the PSLT group, one in the SLT group and one patient developed
anterior uveitis for 6 months, they experienced no clinical conse-
quences. High safety profiles of SLT and PSLT are supported by
the lack of significant differences in the visual field MD, average
RNFL thickness, corneal endothelial cell counts and visual acuity
between the treatment arms at the baseline (online supplemen-
tary table 1) and the 12 months follow-up (online supplementary
table 5).

The goal of glaucoma treatment is to preserve patients’
quality of life. The study is limited by not including quality
of life measures although 1-year follow-up may not be long
enough to capture changes in quality of life. The long-term cost-
effectiveness of PSLT versus SLT remains unanswered. As the
study included only Chinese patients, the study finding may not
be generalised to other ethnic groups.

To summarise, our data provide level I evidence supporting
PSLT to be a safe and effective means to lower IOP in patients
with POAG or OHT although it does not provide additional
IOP-lowering compared with SLT. One-year treatment response
can be predicted from the baseline IOP and the percentage of
IOP reduction at day 1. Additional studies are needed to address
to what degree the IOP-lowering effect of PSLT can be sustained
beyond 1 year and whether additional IOP reduction can be
attained with repeat PSLT or SLT.
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