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ABSTRACT

Background

Open-angle glaucoma (OAG) is animportant cause of blindness worldwide. Laser trabeculoplasty, a treatment modality, still does not have
a clear position in the treatment sequence.

Objectives

To assess the effects of laser trabeculoplasty for treating OAG and ocular hypertension (OHT) when compared to medication, glaucoma
surgery or no intervention. We also wished to compare the effectiveness of different laser trabeculoplasty technologies for treating OAG
and OHT.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (which contains the Cochrane Eyes and Vision Trials Register)
(2021, Issue 10); Ovid MEDLINE; Ovid Embase; the ISRCTN registry; LILACS, ClinicalTrials.gov and the WHO ICTRP. The date of the search
was 28 October 2021. We also contacted researchers in the field.

Selection criteria

We included randomised controlled trials (RCTs) comparing laser trabeculoplasty with no intervention, with medical treatment, or with
surgery in people with OAG or OHT. We also included trials comparing different types of laser trabeculoplasty technologies.

Data collection and analysis

We used standard methods expected by Cochrane. Two authors screened search results and extracted data independently. We considered
the following outcomes at 24 months: failure to control intraocular pressure (IOP), failure to stabilise visual field progression, failure to
stabilise optic neuropathy progression, adverse effects, quality of life, and costs. We graded the 'certainty' of the evidence using GRADE.

Main results

We included 40 studies (5613 eyes of 4028 people) in this review. The majority of the studies were conducted in Europe and in the USA.
Most of the studies were at risk of performance and/or detection bias as they were unmasked. None of the studies were judged as having
low risk of bias for all domains. We did not identify any studies of laser trabeculoplasty alone versus no intervention.

Laser trabeculoplasty versus medication

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 1
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Fourteen studies compared laser trabeculoplasty with medication in either people with primary OAG (7 studies) or primary or secondary
OAG (7 studies); five of the 14 studies also included participants with OHT. Six studies used argon laser trabeculoplasty and eight studies
used selective laser trabeculoplasty. There was considerable clinical and methodological diversity in these studies leading to statistical
heterogeneity in results for the primary outcome "failure to control IOP" at 24 months. Risk ratios (RRs) ranged from 0.43 in favour of
laser trabeculoplasty to 1.87 in favour of medication (5 studies, 12 = 89%). Studies of argon laser compared with medication were more
likely to show a beneficial effect compared with studies of selective laser (test for interaction P = 0.0001) but the argon laser studies were
older and the medication comparator group in those studies may have been less effective. We considered this to be low-certainty evidence
because the trials were at risk of bias (they were not masked) and there was unexplained heterogeneity. There was evidence from two
studies (624 eyes) that argon laser treatment was associated with less failure to stabilise visual field progression compared with medication
(7% versus 11%, RR 0.70, 95% Cl 0.42 to 1.16) at 24 months and one further large recent study of selective laser also reported a reduced
risk of failure at 48 months (17% versus 26%) RR 0.65, 95% CI 0.52 to 0.81, 1178 eyes). We judged this outcome as moderate-certainty
evidence, downgrading for risk of bias. There was only very low-certainty evidence on optic neuropathy progression. Adverse effects were
more commonly seen in the laser trabeculoplasty group including peripheral anterior synechiae (PAS) associated with argon laser (32%
versus 26%, RR 11.74, 95% Cl 5.94 to 23.22; 624 eyes; 2 RCTs; low-certainty evidence); 5% of participants treated with laser in three studies
of selective laser group had early IOP spikes (moderate-certainty evidence). One UK-based study provided moderate-certainty evidence
that laser trabeculoplasty was more cost-effective.

Laser trabeculoplasty versus trabeculectomy

Three studies compared laser trabeculoplasty with trabeculectomy. All three studies enrolled participants with OAG (primary or secondary)
and used argon laser. People receiving laser trabeculoplasty may have a higher risk of uncontrolled IOP at 24 months compared with people
receiving trabeculectomy (16% versus 8%, RR 2.12, 95% CI 1.44 to 3.11; 901 eyes; 2 RCTs). We judged this to be low-certainty evidence
because of risk of bias (trials were not masked) and there was inconsistency between the two trials (12 = 68%). There was limited evidence
on visual field progression suggesting a higher risk of failure with laser trabeculoplasty. There was no information on optic neuropathy
progression, quality of life or costs. PAS formation and IOP spikes were not reported but in one study trabeculectomy was associated with
an increased risk of cataract (RR 1.78, 95% CI 1.46 to 2.16) (very low-certainty evidence).

Authors' conclusions

Laser trabeculoplasty may work better than topical medication in slowing down the progression of open-angle glaucoma (rate of visual
field loss) and may be similar to modern eye drops in controlling eye pressure at a lower cost. It is not associated with serious unwanted
effects, particularly for the newer types of trabeculoplasty, such as selective laser trabeculoplasty.

PLAIN LANGUAGE SUMMARY

Laser trabeculoplasty for open-angle glaucoma
Key messages

« Laser trabeculoplasty may work better than topical medication (eye drops) in slowing down the progression of open-angle glaucoma
(rate of visual field loss i.e. vision loss at the edges of vision) and may be similar to modern eye drops in controlling eye pressure at a
lower cost. It is not associated with any serious unwanted effects, particularly for the newer types of trabeculoplasty, such as selective
laser trabeculoplasty.

+ Laser trabeculoplasty appears to work less well than trabeculectomy (surgery for glaucoma).
What is open-angle glaucoma?

Glaucoma is an eye disease where the nerve that connects the eye to the brain (optic nerve) is damaged. Usually, this happens because
the pressure inside the eye (intraocular pressure) is too high, probably because the drainage channels in the eye have become blocked.

How is open-angle glaucoma treated?

The aim of treatment for glaucomais to reduce the pressure in the eye to protect the optic nerve from more damage. Reducing the pressure
in the eye can be done by eye drops, laser treatment, or surgery. Laser trabeculoplasty involves opening up the blocked drainage channels
in the eye.

What did we want to find out?
The aim of this Cochrane Review is to find out how well laser trabeculoplasty works as a treatment for open-angle glaucoma.
What did we do?

This review compared laser treatment (laser trabeculoplasty) with topical medication (eye drops) and surgery (trabeculectomy). Cochrane
researchers collected and analysed all relevant studies to answer this question.

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 2
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What did we find?
Cochrane researchers found 40 studies. These studies were mainly from Europe and the USA.

The results were as follows:

« Different studies found different effects on eye pressure when comparing laser trabeculoplasty with eye drops. Older studies were more
likely to show a benefit of laser trabeculoplasty which may be because the eye drops in these older studies did not work as well as modern
eye drops (low-certainty evidence). Three studies showed a benefit of trabeculoplasty over eye drops for avoiding visual field progression
at 24 months (argon) and 48 months (selective) (moderate-certainty evidence, downgraded for risk bias).

+ Harmful effects were more common in the laser trabeculoplasty group and included more cases where the iris was stuck to the edge of the
drainage mechanism inside the eye (peripheral anterior synaechiae) but this was seen only with older types of laser (argon) trabeculoplasty
(low-certainty evidence).

+ People receiving laser trabeculoplasty may be more likely to have pressure in the eye that is too high compared with people who had
surgery (trabeculectomy) (low-certainty evidence).

+ Surgery (trabeculectomy) may increase the risk of cataract compared with laser (very low-certainty evidence).

+ A number of studies compared different types of laser (argon, selective, diode, excimer, pattern scanning, titanium-sapphire, and
micropulse) but with inconclusive results.

What are the limitations of the evidence?

Some of the studies were not masked and were not large enough to provide a reliable answer to the question. There have been changes
over time in both laser and eye drops which meant that, for some outcomes, there were different effects in different studies.

How up-to-date is this evidence?
Cochrane Review authors searched for studies that had been published up to 28 October 2021.

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Laser trabeculoplasty versus medication

Laser trabeculoplasty versus medication

Patient or population: people with open-angle glaucoma

Setting: eye hospital

Intervention: laser trabeculoplasty
Comparison: medication

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of eyes Certainty of Comments
(95% Cl) (studies) the evidence
Risk with medication Risk with laser trabeculoplas- (GRADE)
ty
Failure to control IOP ~ Considerable clinical and methodological diversity leading to statistical heterogene- 408 ®POO
) ity (12 = 89%). Risk ratios ranged from 0.43 in favour of laser trabeculoplasty to 1.87 in LOW 12

(as defined by study  fay0ur of medication. Studies of argon laser compared with medication were more like- (5 RCTS)

investigators) ly to show a beneficial effect compared with studies of selective laser (test for interac-

follow-up: 24 months  j5 p = 0.0001) but the argon laser studies were older and the medication comparator

group in those studies may have been less effective.

Failure to stabilise 105 per 1000 74 per 1000 RR0.70 624 SDPO Both studies of

visual field progres- (44to 122) (0.42to0 1.16) (2 RCTs) MODERATEL3 argon laser.

sion
One further study

(as defined by study found RR 0.65

investigators) (0.52t00.81) in

follow-up: 24 months favour of selec-
tive laser at 48
months.

Failure to stabilise 100 per 1000 73 per 1000 RR0.73 (0.44 to0 1.20) 624 ®OOO Both studies of

optic neuropathy (44 to 120) (2RRCTs) VERY LOWL,2,5 argon laser. One-

progression further study

] found RR of 0.68

(as defined by study (0.11t0 4.08) in

investigators) favour of selec-

follow-up: 24 months tive laser at 36
months ( 5 events
only).

Quality of life mea- One study reported little difference in scores on 12 domains of the GOAT (Glaucoma 819 people (2 DPDO

sures Outcomes Assessment Tool) at 24 months with the exception of 'social well-being' RCTs) MODERATE 1
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follow-up: 24 months  whereby participants treated with selective laser reported a greater improvement (MD
0.28,95% Cl 0.03 to 0.53) but it was unclear if this difference was important to patients.

One study reported quality of life as measured using EuroQol EQ-5D 5 Levels was similar
comparing selective laser and medication groups at 36 months (MD 0.01, 95% CI -0.01
t00.03; P=0-23).

Adverse effects: 25 per 1000 294 per 1000 RR11.74 624 SPOO Both these stud-
PAS formation (149 to 580) (5.94 to 23.22) (2 RCTs) LOW 1,4 ies were argon
laser. No PAS
follow-up: any time events observed
point in three studies of

selective laser.

Adverse effects: IOP 21/429 (5%) of participants in the laser group had early IOP spikes 429 DPDO All three studies

spikes MODERATE! were selective
(3RCTs) laser.

follow-up: any time

point

Costs One UK-based study considered ophthalmology costs and used a willingness-to-pay 1235 300

cut-point of £20,000 per quality-adjusted life-year gained. There was a strong probabili- MODERATES
ty (97%) that selective laser (as first-line treatment) was more cost-effective than topical (1RCT)
medication (as first-line treatment).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI). The assumed risk in the comparison group is the median risk across the included studies.
Cl: Confidence interval;IOP: intraocular pressure; PAS: peripheral anterior synechiae; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence
High-certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate-certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is sub-
stantially different

Low-certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is substantial-
ly different

Very low-certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

1Downgraded for risk of bias (-1): the trials were not masked.
2Downgraded for inconsistency (-1): unexplained heterogeneity with study results ranging from 0.43 to 1.87 (for outcome, failure to control IOP) and between 0.5 and 1.0 (for
outcome, failure to stablise optic neuropathy progression).
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3We did not downgrade for imprecision because an additional study at 48 months found a statistically significant effect of a similar order of magnitude.

4Downgraded for inconsistency (-1): PAS events only seen in studies of argon laser
SDowngraded for imprecision (-1): confidence intervals included risk ratios compatible with benefit or harm.
6Downgraded for indirectness (-1): results may not generalise globally.

Summary of findings 2. Laser trabeculoplasty versus trabeculectomy

Laser trabeculoplasty versus trabeculectomy

Patient or population: people with open-angle glaucoma
Setting: eye hospital

Intervention: laser trabeculoplasty

Comparison: trabeculectomy

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of eyes Certainty of Comments
(95% Cl) (studies) the evidence

Risk with tra- Risk with laser tra- (GRADE)
beculectomy beculoplasty

Failure to control IOP 80 per 1000 170 per 1000 RR2.12 901 eoool2 12 =68%

(115 to 249) (2 RCTs) LOW

(as defined by study investigators) (1.44t03.11)

follow-up: 24 months

Failure to stabilise visual field progression Limited data from follow-up in one study suggested evidence of 112 adool;3

] ] ) greater deterioration in the (argon) laser group compared with tra- LOW

(as defined by study investigators) beculectomy at 5 years follow-up. (1 RCT)

follow-up: 24 months

Failure to stabilise optic neuropathy pro- This outcome was not reported in the included trials.

gression

(as defined by study investigators)

follow-up: 24 months

Quality of life This outcome was not reported in the included trials.

follow-up: 24 months

Adverse effects PAS formation and |OP spikes not reported, but in one study tra- 789 @oool4

PAS formation beculectomy was associated with an increased risk of cataract (RR
1.78,95% Cl 1.46 to 2.16). (1RCT) VERY LOW

follow-up: any time point

Adverse effects: I0P spikes
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follow-up: any time point

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl). The assumed risk in the comparison group is the median risk across the included studies.

** No events were observed with medication. We have assumed a low risk for illustrative purposes.
Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence

High-certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate-certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is sub-
stantially different

Low-certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is substantial-
ly different

Very low-certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect

1Downgraded for risk of bias (-1): none of the studies were masked and one study was at high risk of attrition bias.
2Downgraded for inconsistency (-1): 12 = 68%

3Downgraded for imprecision (-1): wide confidence intervention crossed the line of no effect.

4Downgraded for imprecision (-2): sparse data.
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BACKGROUND

Description of the condition

Projections estimate that the number of people with glaucoma
worldwide (aged 40 to 80 years old) will increase from 64.3 million
in 2013 to 111.8 million in 2040 and 11.1 million will become
blind because of glaucoma. Prevalence of glaucoma in Europe and
North America is estimated at 2.93% and 3.55% respectively (Tham
2014). Several studies suggest that people of African origin have
three times higher rates of primary open-angle glaucoma (POAG)
compared with people of European or Asian origin.

Glaucoma is described as a group of disorders with a common
denominator; a characteristic optic neuropathy. Various risk factors
are associated with glaucoma but increased intraocular pressure
(IOP) is consistently one of the most important (Shields 2005).
Primary open-angle glaucoma has these characteristics, but also
an open, normal-appearing anterior chamber angle with no ocular
or systemic abnormality that might account for the elevated IOP,
that is consistently above 21 mmHg, at least in one eye (Shields
2005). Normal tension glaucoma has similar characteristics but
IOP is not the most influential causative factor (Shields 2005).
However, it is now widely accepted that dichotomising the disease
into normal tension and POAG around an I0P of 21 mmHg or any
other statistically derived figure is arbitrary and that there is a
continuity or gradation of risk with increasing IOP which reflects
the extent to which the disease is determined by elevated pressure.
At lower levels of IOP, other mechanisms are believed to influence
progression of the disease. Ocular hypertension (OH) is a condition
in which eyes with normal angles, have IOP above 21 mmHg, but no
detected lesion in optic nerve or visual field. The risk of conversion
to POAG is already well established in the literature in some of these
cases and IOP reduction is the only treatment known to avoid the
progression in high-risk cases (Kass 2002).

Glaucoma secondary to pigment dispersion syndrome (pigmentary
glaucoma) is a form of glaucoma where, although the anterior
chamber angle is open, there is an unusually heavy dispersion of
pigment, which may be significantly involved in the pathogenesis
of elevated IOP. Pseudoexfoliation glaucoma or capsular glaucoma
is another form of glaucoma with an open anterior chamber angle,
butitis associated with a deposition of a proteinaceous material in
the anterior segment of the eye. All these four entities are included
in a group called open-angle glaucoma (OAG). Glaucomatous
neuropathy leads to visual field loss, initially in an arcuate or
paracentral pattern extending to the periphery and ultimately to
loss of central vision.

Description of the intervention

Reduction of I0OP is still the goal of OAG treatment and it has
been shown in a couple of systematic reviews to be important
in preventing visual field deterioration (Maier 2005; Vass 2007).
Medical therapy is usually the first-line therapy and there are
currently many combinations of hypotensive topical medicines
that can lead to a satisfactory IOP reduction (Li 2016; Realini 2002).
Surgical approaches are usually reserved for cases in which good
I0P controlis not achieved with medication (Shields 2005) because
of the risks of surgical complications. Laser trabeculoplasty is
a non-invasive technique that has been employed as first-line
or adjunctive therapy, or in order to avoid or delay surgical
procedures.

Treating the trabecular meshwork with laser in human eyes was
first described by Krasnov 1973. He believed the ruby laser caused
a 'puncture’ of the meshwork and thus an improvement in aqueous
filtration. Later, Worthen 1974 described a series of uncontrolled
OAG patients treated with argon laser, calling the procedure a laser
trabeculotomy. Wise 1979 followed a series of 56 cases submitted
to trabecular argon laser treatment for 18 months and considered
this to be an effective alternative to filtration surgery. With a longer
follow-up, Schwartz 1985 observed a decreasing success rate
over time and poorer I0P control in black people. Some authors
observed an improvement in visual fields, most likely related to
laser trabeculoplasty-induced IOP reduction (Traverso 1986), but
this finding was not reproduced in other studies (AGIS 2001; GLT
1990). Peripheral anterior synechiae (PAS) and IOP spikes were
frequently described complications of argon laser trabeculoplasty
(ALT) (GLT 1990).

In 1995, Latina and Park were the first to conduct selective laser
treatment of pigment-containing trabecular meshwork tissue. They
demonstrated that by using a Q-switched frequency-doubled 532-
nm Nd:YAG laser for a short duration (3ns) and power range of
0.2 to 2 mJ, they could selectively target the pigment-containing
trabecular meshwork with minimal thermal diffusion to non-
pigmented cells, potentially a major safety advantage compared
to argon laser. This technique was subsequently named selective
laser trabeculoplasty (SLT); many studies have assessed its safety
and efficacy. In a randomised clinical trial, a success rate of over
70% was demonstrated in people who received SLT up to 30
months following treatment (Lai 2004). A new modality of ALT has
been developed recently, using low radiance, to reduce IOP and
minimise trabecular tissue damage. It is called Micropulse laser
trabeculoplasty (Detry-Morel 2008).

How the intervention might work

During the development of the technology, authors proposed
laser trabeculoplasty for managing OAG as an effective alternative
to filtration surgery, but currently laser trabeculoplasty is being
considered as a first-line alternative to medical treatment and
could delay the need for medical or surgical intervention (Katz
2012; Mcllraith 2006; Melamed 2003; Nagar 2005) for IOP reduction.
The exact mechanism of action of ALT/SLT is still speculative but itis
not due to perforation of the meshwork. One theory is that it causes
circumferential contraction of the meshwork, thereby opening
spaces between the meshwork beams. For SLT, there is thought to
be a rejuvenative stimulus to the meshwork endothelium.

Why it is important to do this review

Although studies suggest a positive effect of laser trabeculoplasty
for controlling IOP in OAG and OH, there is no consensus on the
role of laser trabeculoplasty in the treatment pathway for these
diseases and its use varies widely in practice in different parts of
the world. This reflects underlying uncertainty of its effectiveness
and, hence, there is a need for a systematic review of all the best
evidence of the effectiveness of this intervention.

OBJECTIVES

To assess the effects of laser trabeculoplasty for treating OAG
and OH when compared to medication, glaucoma surgery or no
intervention. We also wished to compare the effectiveness of
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different laser trabeculoplasty technologies for treating OAG and
OH.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs) only. We included
both parallel-group designs, whereby people were randomly
allocated to treatment, and within-person studies i.e. 'split-body'
designs where eyes were randomly allocated to treatment.

Types of participants

Participantsin the trials were people with any diagnosis of OAG (this
included primary, secondary pigment dispersion, corticosteroid-
induced glaucoma and exfoliation or pseudoexfoliation
syndromes) and OH. Gender, age and nationality were not used
as exclusion criteria. We excluded studies where people were
previously treated with laser.

Types of interventions

We included trials where any laser trabeculoplasty technique was
compared with one or more of the following:

« nointervention (untreated control groups);
« medical ocular hypotensive therapy;

o laser trabeculoplasty
hypotensive therapy;

« glaucoma drainage surgery;
« alternative laser trabeculoplasty techniques.

combined with medical ocular

We included studies where laser trabeculoplasty was combined
with medication where this was compared with medication alone,
but we excluded studies where laser trabeculoplasty was combined
with medication and compared to no treatment.

Types of outcome measures

We considered the following outcomes measure. Reporting of these
outcome measures was not a criterion for inclusion however we
excluded studies where it was clear that none of these outcomes
were measured .

Primary outcomes

« failure to control IOP (as defined by study investigators);

« failure to stabilise visual field progression (as defined by study
investigators);

« failure to stabilise optic neuropathy progression (as defined by
study investigators).

Secondary outcomes

« quality of life measures as available in the trial reports;
« economic data as available in the trial reports.

A minimum six months follow-up was required; trials with less than
six months of follow-up were excluded.

We also collected outcomes at 12 and 24 months, when possible.

Adverse effects

Adverse effects (severe, minor) including: IOP spikes; uveitis;
cyclitis; hyphema; PAS formation; corneal oedema; persistent IOP
elevation; loss of vision (central island); bronchospasm; corneal
endothelial cell loss

Search methods for identification of studies
Electronic searches

The Cochrane Eyes and Vision Information Specialist conducted
systematic searches in the following electronic databases for RCTs
and controlled clinical trials. There were no language or publication
year restrictions. The date of the search was 28 October 2021.

« Cochrane Central Register of Controlled Trials (CENTRAL; 2021,
Issue 10) (which contains the Cochrane Eyes and Vision Trials
Register) in the Cochrane Library (searched 28 October 2021
(Appendix 1).

+ MEDLINE Ovid (1946 to 28 October 2021) (Appendix 2).

« Embase Ovid (1980 to 28 October 2021) (Appendix 3).

o LILACS (Latin American and Caribbean Health Science
Information Database (1982 to 28 October 2021). (Appendix 4).

« ISRCTN registry (www.isrctn.com/editAdvancedSearch;
searched 28 October 2021) (Appendix 5).

« US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov; searched 28 October
2021) (Appendix 6).

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (www.who.int/ictrp; searched 28
October 2021) (Appendix 7).

Searching other resources

The authors of the included studies and experts in the field
were contacted to find out if they knew of any published or
unpublished RCTs of laser trabeculoplasty for OAG which had not
been identified. We used the Science Citation Index to search for
reports that cited the studies included in this review. We also
searched the reference lists of included study reports to check for
details of further relevant trials.

Data collection and analysis
Selection of studies

Two authors working independently (AP/CRM, DB/ML or CRM/JE),
screened the abstracts of all publications that were found by
the searches. Full-text reports of all potentially relevant studies
were obtained and were assessed against the inclusion criteria.
Disagreements were discussed and final decisions were adopted
after discussion, including a third author as necessary (RW). For
the current update, results of searches were entered into internet-
based review management software (Covidence).

Excluded studies were documented in the Characteristics of
excluded studies.

Data extraction and management

In the first version of the review, two authors extracted data
independently (CRM, AP); in the current update, two authors (DB/
ML or CRM/JE) also extracted data independently. We discussed
any disagreements and the decisions were documented. Where
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necessary, the authors of the studies were contacted to help resolve
theissue.

Where means or standard deviations were not available, we tried to
calculate these values based on extracting data from graphics.

Assessment of risk of bias in included studies

Two authors (AP/CRM, CRM/JE) independently assessed risk of
bias in the included studies using Cochrane's tool for assessing
risk of bias, disagreements were discussed, and conciliation was
achieved.

We graded risk of bias as: low risk of bias, high risk of bias or unclear
using the criteria as listed in Appendix 8. Attempts to contact the
authors of the trials which were graded as unclear were made for
further information.

Measures of treatment effect

Dichotomous outcomes were analysed by calculating the risk ratio
for each trial with 95% confidence intervals.

Continuous outcomes were analysed according to the difference
in mean treatment effects (mean difference) with 95% confidence
intervals.

Unit of analysis issues

There were three types of studies included in this review with
different implications for unit of analysis:

1. Parallel-group studies: in these studies, people were randomly
allocated to intervention or comparator and one eye selected as
the 'study eye'. In this case, there was no unit of analysis issue as
the unit of analysis was the same as the unit of randomisation.
We documented how the selection of the study eye was done.

2. Clustered studies: in these studies, people were randomly
allocated to intervention or comparator and results for both
eyes were reported. This means that the data can be considered
to be 'clustered' and ideally effect estimates and 95% confidence
intervals should be adjusted for the extra variation introduced
by the cluster design.

3. Within-person studies: in these studies, eyes were randomly
allocated to intervention or comparator with a paired or 'split-
body' design; one eye receiving the intervention and the other
eye receiving the comparator. Ideally, any analysis of these data
should report a paired analysis.

For the designs with a potential unit of analysis issue (2 and 3),
we checked whether a correct analysis was reported taking into
account the unit of analysis issue specific to that study design. If a
correct analysis was reported, we used these correct estimates and
variance, entering the effect estimate and adjusted standard error
using the generic inverse variance approach in Revman. If a correct
analysis was not reported, we used the data on eyes as reported.

For analyses that contributed to the summary of findings tables
(Summary of findings 1; Summary of findings 2), we performed a
sensitivity analysis to check how robust the findings were under
reasonable assumptions of within-person correlation and following
methods outlined in chapter 23 of the Cochrane Handbook (Higgins
2020). These methods were:

+ Forclustered data, we multiplied the standard error of the effect
estimate for the study (if clustering had been ignored) by the
square root of the design effect. We calculated the design effect
using the formula 1 - (M - 1) * ICC where M = average cluster size
and ICC is the intra-cluster correlation coefficient. We assumed
an ICC of 0.05.

« For within-person studies not reporting a correct analysis, we
used the Becker-Balagtas method for dichotomous outcomes
(Stedman 2011).

Dealing with missing data

We used data as reported by included studies, which was largely
complete case analysis.

Assessment of heterogeneity

We assessed clinical and methodological diversity by careful
perusal of the study reports and statistical heterogeneity in the
results of the trials by inspection of graphical presentations and by
performing a Chi2 test and an 12 test. Following the guidance in the
Cochrane Handbook, we considered an 12 value of 50% or greater
to represent substantial heterogeneity but also took into account
the Chi2 test (P < 0.1) and direction of effects when making this
judgement (Deeks 2022).

Assessment of reporting biases

There were not enough trials/data on any single comparison to
evaluate formally the possibility of publication bias with funnel
plots.

Data synthesis

The risk ratios from the individual trials were combined through
meta-analysis. We used a random-effects model unless there were
fewer than three trials in a comparison when we used a fixed-
effect model. We did not pool studies if we judged that there was
substantial heterogeneity (12 of 50% or greater with a Chi2 test P
value less than 0.1 or different direction of effects).

Subgroup analysis and investigation of heterogeneity

We undertook subgroup analyses of the different technologies used
-argon laser, selective laser. Other planned subgroup analyses were
not done because of lack of data (Differences between protocol and
review).

Sensitivity analysis

In modification to our protocol (Differences between protocol and
review), we performed a sensitivity analysis to check how robust
the findings were given that some data were reported without
correct adjustment for within-person correlation (clustered studies
where one or both eyes were included in the analysis) and some
within-person studies were not reported in accordance with their
paired design.

Summary of findings and assessment of the certainty of the
evidence

We included a summary of findings table summarising absolute
and relative effects. We considered the following comparisons:
laser trabeculoplasty versus medication and laser trabeculoplasty
versus trabeculectomy.
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We included the following outcomes:

« failure to control IOP (as defined by study investigators);

« failure to stabilise visual field progression (as defined by study
investigators);

« failure to stabilise optic neuropathy progression (as defined by
study investigators);

« quality of life measures, as available in the trial reports;
« adverse effects: PAS formation;

« adverse effects: IOP spikes;

« costs.

We included data reported at the 24-month time point, where
possible. If those data were not available, we reported data at the
nearest time point.

Two authors (CRM and JE working together) graded the certainty
of the evidence for each outcome using the GRADE approach
(GRADEpro GDT).

RESULTS

Description of studies
Results of the search

The previous edition of this review (published in 2007) included 19
studies.

The original scope of this review has since changed to include
participants with ocular hypertension; see Differences between
protocol and review. Therefore, the searches were edited and re-
run on all databases for all years, and two previously excluded
studies were included (Lai 2004; Nagar 2005).

The searches were last updated on 28 October 2021. The re-
run of the searches generated a total of 4257 records (Figure 1).
After the removal of 2110 duplicates, the Cochrane Information
Specialist screened the remaining 2147 records and removed 1350
references that were not relevant to the scope of the review.
We screened the remaining 794 references and obtained 86 full-
text reports for further assessment. We included 31 reports of
20 new studies and have identified 10 ongoing studies and will
assess these for potential inclusion when data become available.
See Characteristics of ongoing studies for details. There are also
six studies that are awaiting classification, see Characteristics of
studies awaiting classification for details of follow-up with the
authors of these studies.
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Figure 1. (Continued)
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In total, this review now contains 40 included studies and 59
excluded studies.

We excluded EMGT 1999 which was included in the previous
edition of this review: we considered the comparison not eligible
for inclusion because laser trabeculoplasty was combined with
medication and compared to no treatment.

Included studies
Types of participants

The 40 studies randomised 5613 eyes of 4028 participants (Table 1).
These studies were conducted in the European region (19 studies),
region of the Americas (13 studies), Western Pacific Region (6
studies) and African region (1 study, Tanzania). One further study
was conducted in 15 sites in Australia, New Zealand, Singapore, and
UK.

The average age of participantsin the included studies ranged from
45yearsto 75 years and the median average age was 67 years. In the
individual studies, participants ranged in age from 18 to 92 years.
The percentage of female participants ranged from 13% to 70% with
a median value of 52%. Thirteen studies reported the ethnicity of
participants and the percentage of people who were black or of
African heritage ranged from 0% (Bergea 1992; Brancato 1991; Lai
2004; Smith 1984) to 100% (KiGIG 2021; Moriarty 1988). Five studies
were from China (Lai 2004; Tang 2011; Wong 2021; Zhang 2015;
Zhang 2016).

All of the participants had OAG or OHT. The majority of participants
in these trials had POAG but some had pseudoexfoliation (PXF)
glaucoma or pigment dispersion. There were two major groups of
participants: people who were newly diagnosed as glaucomatous
or having OHT who needed initial therapy; and people who already
had glaucoma or OHT diagnosed but showed signs of progression
even with the use of maximal antihypertensive medical therapy.

Types of interventions

Argon laser trabeculoplasty was mainly performed with blue-green
(488 and 514 nm) continuous wave argon laser, with a 50 micron
spot size, 50 to 100 burns, with 0.8 to 2.0 watts, and 0.1 second
exposure. Selective laser trabeculoplasty was mainly performed
with a Nd:Yag laser, applied in non-overlapping shots of a preset 3
nanoseconds duration and a preset 400 um spot size with the laser
energy varying from 0.3 mJ to 1.4 mJ by the clinician using any laser
gonioscopy lens. The desired endpoint was the production of a few
fine ‘champagne bubbles’.

Laser trabeculoplasty was compared with medication in 14 studies
(Table 2) and with trabeculectomy in three studies (Table 3).
Thirteen studies compared different lasers (Table 4). A further
10 studies compared different modifications of the laser technique
(Table 5).

Types of outcomes

All included trials reported success rates with a minimum six-
month follow-up. The exact definition of success varied across
trials, but IOP at or below 21 mmHg with or without medication
was an inclusive definition. Others used a 20% decrease from
initial IOP as the primary outcome (Babighian 2010; Damji 2006;
Kaplovitz 2016; Mansouri 2016; Nagar 2005; Zhang 2015) or 15%
decrease (Geffen 2017). Some studies considered the need for
filtering surgery asfailure criteria (Elsas 1989; Grayson 1993; Watson
1984). In addition, glaucoma progression defined as progression
of visual field parameters, optic disk deterioration, and visual
acuity decay was considered as failure criteria for some trials
(Glaucoma Initial Treatment Study 2020; GLT 1990; LIGHT 2019;
Ozen 2020; Wong 2021). Peripheral anterior synechiae formation
was a complication that defined failure of the procedure in one of
the trials (Rouhiainen 1988). Some trials (Blyth 1999; Damji 2006;
Hugkulstone 1990; Katz 2012; Watson 1984) reported the final mean
and standard deviation of the I0P and others (Damji 2006; GLT
1990) reported the mean change and the standard deviation of the
IOP from entry. The higher the change from entry, the better the
result was. Intraocular pressure spikes in the initial hours after laser
trabeculoplasty (Damji 2006; Elsas 1989; Hugkulstone 1990), uveitis
after laser treatment (Damji 2006), systemic adverse events and
ocular adverse events (Gandolfi 2005), such as the need for cataract
surgery, trabeculectomy or self-reported eye conditions (reduction
of visual acuity, floaters and conjunctivitis) were adverse events
reported in some studies.

Indexes of quality of life were also considered outcomes in some
trials (Glaucoma Initial Treatment Study 2020; LIGHT 2019; KiGIG
2021; Yong 2020).

Corneal endothelial cell counting decrease was recently used as a
secondary outcome in two studies (Ozen 2020; Wong 2021).

Study design

Nineteen studies enrolled one eye of each participant in the study,
although only a minority of these studies indicated how the eye was
selected: the worse eye (Bergea 1992; Glaucoma Initial Treatment
Study 2020; Moorfields PTT 1994; Nagar 2005; Yong 2020), the right
eye (Kaplovitz 2016), the first eye treated (Liu 2012), or alternate
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right/left eyes (Wong 2021). Seven studies were within-person RCTs
with one eye randomly allocated to treatment and the other to
control (or other treatment) (Gandolfi 2005; Hugkulstone 1990; Lai
2004; Mansouri 2016; Ozen 2020; Sherwood 1987; Zhang 2016).
The remaining studies enrolled one or both eyes per person. Some
studies randomised eyes to treatment (Chung 1998; Grayson 1993;
Watson 1984); some studies randomised people to treatment but,
for participants with two eyes eligible, used a within-person study
approach (Elsas 1989; Grayson 1994; Moriarty 1988); some studies
randomised people to treatment and both eyes received the same
treatment (Katz 2012; KiGIG 2021) and, in some studies, it was not
clear how they allocated people/eyes (Damji 2006; Gandolfi 2005;
Rouhiainen 1988; Zhang 2015).

In Damji 2006, the analysis was done with and without adjusting
for within-person correlation and results were similar. None of the
other studies took into account the study design when doing the
analysis: within-person studies did not do a matched analysis and
studies that randomly allocated eyes to treatment independently
of the person did not take into account within-person correlation.

Excluded studies

See Characteristics of excluded studies for further details. We
excluded 59 studies for the following reasons:

« notarandomised controlled trial (24 studies)

« reported follow-up was less than six months (14 studies)
« comparison not relevant for this review (9 studies)

« review outcome not measured (3 studies)

« study probably not done, or terminated early (6 studies)
 participants previously treated with laser (2 studies)

« primary angle-closure glaucoma (1 study)

Risk of bias in included studies

The following authors assessed risk of bias independently in pairs
or checked the risk of bias assessments, or both (AP, DB, JE, ML,
CRM). See Figure 2 and Figure 3.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Allocation

We judged 15 studies to be at low risk of selection bias (see Figure
3). In these studies, we considered that adequate methods were
used to generate an unpredictable (random) sequence that was
adequately concealed from people recruiting participants. The
otherincluded studies did not provide enough information to judge
one or both of these domains properly.

Blinding

We judged only two studies at low risk of performance bias
(Mansouri 2016; Wong 2021). Participants were randomly allocated
to two types of laser and the study authors reported specifically
that the participants were masked to treatment allocation.

Twelve studies reported masking observers and we judged these
studies likely to be low risk of detection bias (see Figure 3).

The remaining studies were largely judged at high risk of
performance and detection bias although some studies did not
report enough information to make this judgement.

Incomplete outcome data

We judged eight studies to be at high risk of attrition bias, largely
due to high or uneven loss to follow-up between groups, or both
(see Figure 3) and, in one study, people who developed IOP greater
than 22 mmHg during follow-up were excluded (Gandolfi 2005). In
the remaining studies, often follow-up was not clearly described.
Only 16 studies had convincing descriptions of high follow-up
balanced between groups.

Selective reporting

Selective reporting was difficult to judge for most studies due to
lack of availability of either a protocol or clinical trials registry

entry. The majority of RCTs were assessed as unclear for reporting
bias, since the initial protocol was not clearly prespecified. There
was some evidence of selective reporting from GLT 1990 and Wong
2021 and, in three studies where it was clear, all prespecified
outcomes had been reported (Abramowitz 2018; LIGHT 2019; Liu
2012),

Other potential sources of bias

None noted.

Effects of interventions

See: Summary of findings 1 Laser trabeculoplasty versus
medication; Summary of findings 2 Laser trabeculoplasty versus
trabeculectomy

Laser trabeculoplasty versus medication

Fourteen studies addressed this comparison. The studies are
summarised in Table 2. Results at 24 months are presented
in Summary of findings 1, including GRADE assessment for that
time point.

Eight of these 14 studies included participants with primary
open-angle glaucoma and six studies included participants with
primary or secondary open-angle glaucoma. Five of the studies
also included people with ocular hypertension. In most studies,
the glaucoma was newly diagnosed, or probably newly diagnosed,
but three studies enrolled people whose IOP was uncontrolled on
maximum medication and one study enrolled people who were
either newly diagnosed or already controlled on medical therapy.

Six studies considered argon laser and eight studies considered
selective laser trabeculoplasty. In two studies, the laser was
combined with medication. The medication used in the comparator
group of these studies was heterogeneous including pilocarpine,
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timolol, and latanoprost. Several studies specified a stepped
regimen. In one study, the medication used was not specified
clearly but was the maximum that could be tolerated (Sherwood
1987). In one study, various medications were used: B-blocker,
pilocarpine, dorzolamide, and latanoprost either as monotherapy
or in combination (Lai 2004). The LIGHT 2019 study investigated
laser first followed by topical medication compared with topical
medication first.

Failure to control IOP

Studies reported failure to control IOP at:

« six months: Bergea 1992; GLT 1990; Katz 2012; Yong 2020 (mean
IOP only);

« 12 months: Bergea 1992; Glaucoma Initial Treatment Study
2020; GLT 1990; Katz 2012; KiGIG 2021; LIGHT 2019; Moorfields
PTT 1994; Moriarty 1988; Nagar 2005; Sherwood 1987;

« 24 months: Bergea 1992; Glaucoma Initial Treatment Study
2020; GLT 1990; Moorfields PTT 1994;

« 36 months Gandolfi 2005; LIGHT 2019;
« five years Lai 2004; Moorfields PTT 1994,

Different definitions of failure to control IOP were used:

« Cut-point: 22 mmHg or greater: Gandolfi 2005; GLT 1990; Lai
2004; Moorfields PTT 1994; Moriarty 1988;

« Relative to baseline I0P: less than 20% fall in IOP from
baseline: Nagar 2005; 25% or less fall in IOP: Glaucoma Initial
Treatment Study 2020;

« Combination of relative to baseline IOP and cut-point: less than
20% fall or IOP 22 mmHg or greater: Sherwood 1987:

« Cut-point or visual field loss: 26 mmHg or greater or 'visual field
decay': Bergea 1992;

« Target IOP defined on the basis of baseline IOP and visual field
score: Katz 2012, or severity: KiGIG 2021:

« Mean IOP only reported Yong 2020.

Six months: Different results were seen for the three studies
reporting outcomes around six months (Analysis 1.1, 12 = 97%).
The studies of argon laser showed a reduction in risk of failure
to control IOP when compared with medication (RR 0.57, 95% ClI
0.25 to 1.27 (Bergea 1992) and RR 0.08, 95% Cl 0.04 to 0.16) (GLT
1990). The study of selective trabeculoplasty (Katz 2012) reported
a similar risk of failure in people with OAG or OHT treated with
selective laser compared with a stepped medical regimen (RR 1.04,
95% CI 0.74 to 1.47). Katz 2012 reported data for right and left eyes
separately. We have used these data for both eyes as reported and
have not adjusted for within-person correlation. This means that
the confidence interval will be narrower than it should be. Yong
2020 reported mean IOP at six months in a small sample of 17
patients only. Quote "Mean reduction of IOP was 4.30 + 1.64 mmHg
in the SLT group and 2.71 £ 2.56 mmHg in the MED group at six
months which was not statistically significant (P = 0.14) between
two groups."

12 months: There was considerable heterogeneity with effects
ranging from an RR of 0.19 (Sherwood 1987) to 1.77 (Nagar 2005)
(Analysis 1.2). Overall 12 was 90%, suggesting that much of the
observed variation was not due to chance effects. As for six months
follow-up, the effect with argon laser appeared to be stronger
(RR 0.37, 95% CI 0.22 to 0.61; participants/eyes = 788; studies

= 5) than with selective laser which showed comparable effects
to medication (RR 1.15, 95% CI 0.67 to 1.97; participants/eyes =
1882; studies = 5) and the test for subgroup differences showed a
difference between groups (P = 0.002).

24 months: Three studies of argon laser and two studies of
selective laser reported failure to control IOP at 24 months (Analysis
1.3). Again, there was considerable heterogeneity of effect. Risk
ratios ranged from 0.43 in favour of laser trabeculoplasty to 1.87
in favour of medication. Studies of argon laser compared with
medication were more likely to show a beneficial effect compared
with studies of selective laser (test for interaction, P = 0.0001). We
judged this to be low-certainty evidence, downgrading for risk of
bias as the studies were not masked and there was inconsistency
due to unexplained heterogeneity.

36 months: In the LIGHT 2019 study, fewer eyes were not at target
IOP at 36 months in the selective laser group compared with the
medication group (Analysis 1.4) (RR0.73,95% Cl 0.45 to 1.18; eyes =
1072). A different result was seen in Gandolfi 2005 (argon laser) but
the study was very small with only 21 participants so the effect was
imprecisely measured (RR 1.32,95% CI 0.58 to 3).

Five years: The follow-up in Moorfields PTT 1994 (argon laser)
was extended for five years and, at this time point, the risk of
uncontrolled I0P was greater in the laser trabeculoplasty group
(RR 1.83) but the confidence interval ranged from 0.93 to 3.61,
i.e. including no effect (Analysis 1.5). A different direction of effect
was seen in Lai 2004 but again with wide confidence intervals
compatible with both benefit and harm (selective laser, RR 0.63,
95% Cl 0.24 to 1.64).

Failure to stabilise visual field progression

Four studies reported visual field progression at:

« 12 months: Bergea 1992; GLT 1990;
« 24 months: Bergea 1992; GLT 1990;
o 48 months: LIGHT 2019;

« five years: Moorfields PTT 1994.

With regard to the visual field assessment methods, Bergea
1992 used Goldman manual perimetry and the field plots were
evaluated in a masked fashion by two independent observers.
In Moorfields PTT 1994, the visual field was tested with a Friedman
Mark Il tangent screen initially but was replaced after two years
with the Humphrey field analyser using a threshold 24-2 testing
strategy. In GLT 1990, an Octopus automated perimeter, models
201 or 2000 were used. in LIGHT 2019, visual fields were measured
using standard automated perimetry and a global progression rate
was calculated for each eye; fast and moderate progression were
considered failure to stabilise visual field progression.

12 months: Different results were seen in the two studies of argon
laser reporting this outcome at 12 months (Analysis 1.6). In Bergea
1992, there was a reduced risk of failure to stabilise visual field
progression (RR 0.44, 95% CI 0.20 to 0.94) and, in GLT 1990, laser
trabeculoplasty and medication had similar results (RR 0.96, 95%
Cl0.59 to 1.59).

24 months: There was a reduced risk of visual field progression at
two years of follow-up (RR 0.70, 95% CI 0.42 to 1.16) in two studies
but the confidence interval ranged from 0.42 to 1.16, i.e. including
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no effect (Bergea 1992; GLT 1990) (Analysis 1.7). We judged this to be
moderate-certainty evidence. We downgraded for risk of bias as the
studies were not masked but we did not downgrade for imprecision
partly because of additional confirmatory evidence from the LIGHT
2019 study at 48 months (see below).

48 months: In LIGHT 2019 (selective laser), there was a reduced
chance of visual field progression in the laser group (RR 0.65. 95%
C10.52 to0 0.81) (Analysis 1.8).

Five years: In Moorfields PTT 1994), there was no precisely reported
dichotomous outcome indicating the relative risk of visual field
deterioration in each group. But there was a statement that, in
the medicine-treated group, there was a greater risk of visual field
deterioration when compared with participants in the argon laser-
treated group.

Failure to stabilise optic neuropathy progression

Three studies reported optic neuropathy progression, two argon
laser studies at 24 months (Bergea 1992; GLT 1990) and one
selective laser study at 36 months (LIGHT 2019).

24 months: There was no evidence of a difference in the risk of
progression of optic neuropathy at 24 months in GLT 1990 (RR 1.00,
95% 0.47 to 2.12) but, in Bergea 1992, there was a reduced risk (RR
0.53, 95% Cl 0.27 to 1.03). The pooled RR was 0.73 (95% CI 0.44 to
1.20,12=37%) (Analysis 1.9). We judged this to be very low-certainty
evidence because of risk of bias, imprecision, and inconsistency.

36 months: In the LIGHT 2019 study, 2/605 eyes treated with
selective laser had evidence of optic neuropathy progression at 36
months, compared with 3/621 eyes in the medication group (RR
0.68,95% C| 0.11 to 4.08).

Quality of life measures

The Glaucoma Initial Treatment Study 2020 reported health-related
and glaucoma-specific quality of life scores at 12 months and
24 months. There was little difference in scores on 12 domains
of the GOAT (Glaucoma Outcomes Assessment Tool) with the
exception of 'social well-being' where SLT patients reported a
greaterimprovement at 24 months (mean difference (MD) 0.28, 95%
Cl 0.03 to 0.53) but it was unclear if this difference was important
to patients.

LIGHT 2019 measured quality of life using EuroQol (EQ-5D) 5 levels.
At 36 months, average EQ-5D score was 0.89 (standard deviation
(SD) 0.18) in the selective laser trabeculoplasty group versus 0.90
(SD 0.16) in the medication group (MD 0.01, 95% CI -0.01 to 0.03; P
=0-23). Similar findings were seen at other time points.

We judged this to be moderate-certainty evidence, downgrading for
risk of bias only.

Economic data

LIGHT 2019 did an economic analysis over 36 months. The UK
study considered ophthalmology costs and used a willingness-
to-pay cut-point of £20,000 per quality-adjusted-life-year gained.
There was a strong probability (97%) that selective laser (as first-
line treatment) was more cost-effective than topical medication (as
first-line treatment). In a small study of 17 participantsin Malaysia,
the cost per 1mmHg reduction in IOP was 165% higher in SLT
compared with medication groups.

Adverse effects
Peripheral anterior synechiae (PAS) formation

Bergea 1992 and GLT 1990 (argon laser) described this outcome.
The risk of PAS formation was greater in the laser trabeculoplasty
group (RR 11.74, 95% Cl 5.94 to 23.22) (Analysis 1.10). Both studies
used argon laser. Three studies of selective laser (Katz 2012; Lai
2004; LIGHT 2019) reported no PAS.

We judged this to be low-certainty evidence downgrading for risk of
bias and inconsistency.

10P spikes

Five percent of eyes randomised to SLT (21/429) developed early
IOP spikes and, obviously, there was no I0P spike reported in the
medication group (430 eyes) (RR 14.31, C1 95% 2.75 to 74.33). Three
studies contributed data; all used selective laser trabeculoplasty
(Analysis 1.11).

We judged this to be low-certainty evidence downgrading for risk of
bias and indirectness.

Other adverse effects
Systemic adverse effects

An example is a decrease of 20% or more in the forced expiratory
volume after a metacholine test. Gandolfi 2005 presented the
results of a trial in which a subclinical bronchial reactivity after
treatment of glaucomatous participants with laser trabeculoplasty
or timolol eye drops was analysed. At both periods, three and four
years, there was a tendency of a reduced risk ratio in bronchial
reactivity in the trabeculoplasty group, but the estimate was
imprecise and compatible with no difference in risk except at three
years when the difference was statistically significant.

Laser trabeculoplasty versus trabeculectomy

Three trials compared the effectiveness of laser trabeculoplasty
with trabeculectomy. The details of these trials are summarised
in Table 3 (AGIS 2001, Moorfields PTT 1994; Watson 1984). All three
studies enrolled participants with open-angle glaucoma (primary
orsecondary) and used argon laser compared with trabeculectomy.
Results at 24 months are presented in Summary of findings 1,
including GRADE assessment for that time point.

Failure to control IOP

Since AGIS had a cross-over design, we included the first
intervention comparisons of AGIS 2001 and considered failure
when the participant met the criteria for re-intervention because
of uncontrolled IOP. This information was received after personal
contact with the study coordinator. Moorfields PTT 1994 defined
failure to control IOP as a value of 22 mmHg or greater. Watson
1984 only reported IOP as a continuous variable and so was not
included in these analyses.

Six months: Failure to control IOP was more frequently
observed in the laser trabeculoplasty group when compared with
trabeculectomy at six months (RR 3.33,95% Cl 1.72 to 6.42) but this
finding largely reflected the results from AGIS which provided over
95% of the evidence (Analysis 2.1).

24 months: Failure to control IOP was more frequently
observed in the laser trabeculoplasty group when compared with
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trabeculectomy at two years (RR 2.12,95% Cl 1.44 to 3.11) (Analysis
2.2). There was heterogeneity in the comparison (12 = 68%) but
both estimates of effect were in the same direction. We judged
this to be low-certainty evidence downgrading for risk of bias and
inconsistency.

Failure to stabilise visual field progression

Moorfields PTT 1994 reported the number of absolute defects
detected in the visual fields obtained by Friedmann and Humphrey
fields after five years of follow-up. But these findings were not
reported as failure criteria. Mean deterioration in field score
(number of spots) was greater in the laser group (approximately
2.3 (SD 3.7), approximate data extracted from graphs) compared
with reduction of an average of 0.8 spots (SD 3.8) in the surgery
group (and assuming error bars were correctly labelled as standard
errors of the mean). Regression analysis, however, suggested that
this difference was not statistically significant.

Failure to stabilise optic neuropathy progression

Although the optic disc was photographed yearly in Moorfields PTT
1994 and after six months in Watson 1984, optic disc progression
of structural damage was not reported and was not considered a
failure criterion in these two studies.

Adverse effects

These were not consistently reported by these three studies. In AGIS
2001, trabeculectomy was associated with an increased risk of
cataract (RR 1.78,95% Cl 1.46 to 2.16).

Outcomes not reported

« quality of life;
« economic data.

Different types of laser trabeculoplasty compared with each
other

Thirteen studies compared different types of laser (Table 4). Nine
of the studies recruited people whose glaucoma was not controlled
on topical medication; two studies did not specify this as an
inclusion criterion (Babighian 2010; Kaplovitz 2016). One study
enrolled people with primary OAG or OH (Kaplovitz 2016), three
studies enrolled people with primary OAG only (Babighian 2010;
Blyth 1999; Brancato 1991), three studies included people with
primary or secondary glaucoma (Chung 1998; Damji 2006; Liu 2012;
Mansouri2016), one study enrolled patients with pseudoexfoliation
syndrome only (Kent 2013), and two studies did not specify type of
participants (Abramowitz 2018; Goldenfeld 2009).

Four studies compared selective laser with argon laser (Damji 2006;
Kent 2013; Liu 2012; Rosenfeld 2012) and three studies compared
diode laser with argon laser (Blyth 1999; Brancato 1991; Chung
1998). The remaining six studies compared different lasers to
selective laser: these were excimer laser (Babighian 2010), pattern
scanning laser (Mansouri 2016, Wong 2021), titanium-sapphire
(Kaplovitz 2016; Goldenfeld 2009), and micropulse (Abramowitz
2018).

Failure to control IOP

Different definitions of failure to control IOP were used.

« less than 20% IOP decrease from initial values (Abramowitz
2018; Damji 2006; Liu 2012; Mansouri 2016; Wong 2021);

« less than 20% IOP decrease from initial values or needing to
increase the number of glaucoma medications (Babighian 2010;
Brancato 1991);

« 22 mmHg or more (Blyth 1999);

« need for trabeculectomy (Chung 1998);

o IOP 22 mmHg or less than 20% decrease from baseline
(Kaplovitz 2016);

« |OP 18 mmHg or more or less than 30% IOP decrease from
baseline (Goldenfeld 2009);

« Lessthan 3 mmHg reduction (Abramowitz 2018).

Table 6 shows the results of these studies with respect to failure
to control IOP. There was no consistent pattern to suggest any
particular laser was better than any other with respect to control of
IOP. However, there were few studies available for each comparison
and the studies were underpowered.

Adverse effects

Table 7 shows the adverse effects in these studies.

Outcomes not reported

None of the twelve studies reported any of the following outcomes:

« failure to stabilise visual field progression;

« failure to stabilise optic neuropathy progression;
« quality of life;

+ economic data.

Wong 2021 reported that visual field mean deviation, average
retinal nerve fibre layer (RNFL) thickness, corneal endothelial cell
counts and visual acuity were similar between the treatment
groups (pattern scanning laser trabeculoplasty (PLT) and SLT) at 12
months.

Modifications of laser trabeculoplasty technique or regimens

Ten studies compared different techniques of laser trabeculoplasty
(Table 5), six using argon laser trabeculoplasty (Elsas 1989; Grayson
1993; Grayson 1994; Hugkulstone 1990; Rouhiainen 1988; Smith
1984) and four using selective laser trabeculoplasty (Geffen 2017;
Ozen 2020; Tang 2011; Zhang 2015).

Monochromatic wavelength trabeculoplasty versus bichromatic
wavelength trabeculoplasty

Smith 1984 examined the effect of trabeculoplasty using
a continuous-wave laser (green) compared to the standard
technology performed with the blue-green continuous-wave laser.

Failure to control IOP

Failure was defined as IOP at a level requiring any additional
intervention to prevent glaucoma progression. There was no clear
difference in the risk ratio of uncontrolled IOP between groups (RR
0.57,95% C1 0.18 to 1.83).

Adverse effects: PAS formation

There was no clear difference in the risk ratio of PAS formation
between the two groups (RR 1.30, 95% CI 0.63 to 2.68).

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 19
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Outcomes not reported

« Failure to control visual field progression;

« Failure to control optic neuropathy progression;
« Health-related quality of life;

« Economic data.

Two-stage trabeculoplasty versus one-stage trabeculoplasty

Elsas 1989 analysed the effectiveness of laser trabeculoplasty
performed in one session (one stage), treating 360 degrees of the
angle and in two sessions, four weeks apart, treating 180 degrees
of the angle in each session and reported risk of field progression
and IOP spikes as outcomes. Grayson 1993 stratified eyes in three
groups: group one was randomised to receive 100 burns over 360
degrees over the trabecular meshwork, group two received 50
burns over 180 degrees in two sessions and group three received 50
burns over 360 degrees also in two sessions. The primary outcome
was the need for further intervention, an outcome not included
in this review. At seven years follow-up, there did appear to be a
significant benefit of a two-stage procedure.

Failure to stabilise visual field progression

In Elsas 1989, the relative risk of progression between the two
groups was based on a few events making the estimate very
imprecise (RR 3.3, 95% CI 0.14 to 76.46).

Adverse effects: I0OP spikes

We defined spikes as IOP elevations above 22 mmHg. In Elsas
1989, six eyes in the two stages group developed IOP elevation,
while 11 eyes in the one-stage group showed this increase. The
confidence limit of the relative risk between these two groups (RR
0.60, 95% C1 0.28 to 1.31) was compatible with no difference.

Outcomes not reported

« Failure to control IOP;

« Failure to control optic neuropathy progression;
« Health-related quality of life;

« Economic data.

Superior trabeculoplasty versus inferior trabeculoplasty

In Grayson 1994, the primary outcome was the need for further
glaucoma surgery, which was not included as an outcome in this
review. There was no difference at two years of follow-up in the
need for further surgery between the group in which the meshwork
was treated superiorly (18/40) and the group treated inferiorly
(23/53).

Argon laser trabeculoplasty applied at different power levels

Rouhiainen 1988 is the only trial that compared different power
levels for laser trabeculoplasty. Four groups were randomised to
receive laser at 500 mW, 600 mW, 700 mW and 800 mW. We used
500 mW as the standard technique and compared the other three
power levels with the first. The authors described an adverse effect
as outcome (PAS formation). Effectiveness in controlling IOP, visual
field decay, and optic nerve progression were unpublished data and
no additional information was obtained from the authors.

Adverse effects: PAS formation

Two eyes of 29 randomised to 500 mW developed PAS formation
at six months of follow-up compared to eyes treated with 600 mW,
in which 7/30 developed PAS (RR 3.38; 95% CI 0.77 to 14.96). When
compared to eyes treated with 700 mW, of which 5/30 developed
PAS, no significant difference was again observed (RR 2.42, 95% ClI
0.51to 11.48). But when eyes treated with 500 mW were compared
to those treated with 800 mW, there was an increased risk of
synechiae formation in the latter (12/30 developed PAS) (RR 5.80,
95% Cl 1.42 to 23.69).

Outcomes not reported

« Failure to control IOP;

« Failure to control visual field progression;

« Failure to control optic neuropathy progression;
« Health-related quality of life;

« Economic data.

Argon laser trabeculoplasty using 0.1 seconds versus 0.2
seconds

Time of exposure, a parameter used during laser trabeculoplasty,
was analysed in Hugkulstone 1990. The study used 0.1 seconds
versus 0.2 seconds time exposure laser in a within-person design.
Outcomes described were mean IOP at six, 12 and 18 months
(outcomes not included in this review), and the presence of IOP
spikes at one hour. Intraocular pressures were marginally but
not significantly lower in the participants with longer treatment
duration.

Adverse effects: Intraocular pressure spikes at one hour

At one hour of follow-up, 7/33 eyes treated with energy delivered
at 0.1 seconds and 10/33 eyes treated with 0.2 seconds developed
an increase of 10 mmHg or more. The confidence limits around
the estimated difference in risk (RR 0.70, 95% CI 0.30 to 1.62) are
compatible with no difference.

Outcomes not reported

« Failure to control IOP;

« Failure to control visual field progression;

« Failure to control optic neuropathy progression;
» Health-related quality of life;

« Economic data.

Low energy selective laser trabeculoplasty versus normal
energy laser trabeculoplasty

Failure to control IOP

Two trials described this outcome (Tang 2011; Zhang 2015). In Tang
2011, at 12 months of follow-up 20/39 eyes that received low
energy trabeculoplasty developed uncontrolled IOP at 24 months
of follow-up and 18/35 eyes that were submitted to normal
energy laser trabeculoplasty had uncontrolled IOP, suggesting
no difference but with a wide confidence interval. In Zhang
2015 at 12 months, 6/26 eyes randomised to conventional SLT had
uncontrolled I0OP, while 5/26 of the eyes that received low energy
SLT, had the same outcome.
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Adverse effects: I0OP spikes

IOP spikes were significantly more frequent in the normal energy
group (10/39 eyes in low energy and 24/35 eyes in normal energy
group (RR 0.37 95% C1 0.21 to0 0.67) in Tang 2011.

Outcomes not reported

« Failure to control visual field progression

« Failure to control optic neuropathy progression
« Health-related quality of life

« Economic data

Trans-scleral laser trabeculoplasty without a goniolens versus
conventional SLT

Failure to control IOP

Geffen 2017 noted that 2/14 participantsin the new technique failed
in the 6th postoperative period (14.3%), while 5/14 (35.7%) did the
same in the conventional SLT technique at this follow-up period.

Adverse effects: 0P spikes

I0P spikes were found in 1/14 eyesin trans-scleral SLT and 4/14 eyes
in conventional SLT.

Outcomes not reported

« Failure to control visual field progression;

« Failure to control optic neuropathy progression;
« Health-related quality of life;

« Economic data.

180° selective laser trabeculoplasty versus 360° selective
trabeculoplasty

Failure to control IOP

Ozen 2020 described at six months, a failure rate in decreasing 0P
20% or more in 27% of eyes that received 180° SLT and in 23% of
eyes receiving 360° SLT.

Adverse effects: IOP spikes

Two eyes of the same participant developed a non-persistent 3
mmHg IOP increase when receiving 180° in one eye and 360° in the
other eye.

Outcomes not reported

« Failure to control visual field progression;

« Failure to control optic neuropathy progression;
« Health-related quality of life;

« Economic data.

DISCUSSION

Summary of main results

We included 40 studies (5613 eyes of 4028 people) in this review.
The majority of the studies were conducted in Europe and in
the USA. Most of the studies were at risk of performance and/or
detection bias as they were unmasked. None of the studies were
judged as having low risk of bias for all domains. We did not identify
any studies of laser trabeculoplasty alone versus no intervention.

Laser trabeculoplasty versus medication

Fourteen studies compared laser trabeculoplasty with medication
in either people with primary OAG (7 studies), or primary or
secondary OAG (7 studies); five of the 14 studies also included
participants with OHT. Six studies used argon laser trabeculoplasty
and eight studies used selective laser trabeculoplasty. There was
considerable clinical and methodological diversity in these studies
leading to statistical heterogeneity in results for the primary
outcome "failure to control IOP" at 24 months. Risk ratios (RR)
ranged from 0.43 in favour of laser trabeculoplasty to 1.87 in
favour of medication (5 studies, 12 = 89%). Studies of argon laser
compared with medication were more likely to show a beneficial
effect compared with studies of selective laser (test for interaction
P = 0.0001) but the argon laser studies were older and the
medication comparator group in those studies may have been
less effective. We considered this to be low-certainty evidence
because the trials were at risk of bias (they were not masked) and
there was unexplained heterogeneity. There was evidence from
two studies (624 eyes) that argon laser treatment was associated
with less failure to stabilise visual field progression compared with
medication (RR 0.70, 95% CI 0.42 to 1.16) at 24 months and one
further study of selective laser also reported a reduced risk at
48 months (RR 0.65, 95% CI 0.52 to 0.81, 1178 eyes). We judged
this moderate-certainty evidence downgrading for risk of bias.
There was only very low-certainty evidence on optic neuropathy
progression. Adverse effects were more commonly seen in the laser
trabeculoplasty group including peripheral anterior synechiae
(PAS) associated with argon laser (RR 11.15, 95% CI 5.63 to 22.09;
624 eyes; 2 RCTs; low-certainty evidence); 5% of participants
treated with laser in three studies of selective laser group had early
IOP spikes (moderate-certainty evidence). One UK-based study
provided moderate-certainty evidence that laser trabeculoplasty
was more cost-effective.

Laser trabeculoplasty versus trabeculectomy

Three studies compared laser trabeculoplasty  with
trabeculectomy. All three studies enrolled participants with OAG
(primary or secondary) and used argon laser. People receiving laser
trabeculoplasty may have a higher risk of uncontrolled 0P at 24
months compared with people receiving trabeculectomy (RR 2.12,
95% Cl 1.44 to 3.11; 901 eyes; 2 RCTs). We judged this to be low-
certainty evidence because of risk of bias (trials were not masked)
and there was inconsistency between the two trials (12 = 68%).
There was limited evidence on visual field progression suggesting
a higher risk of failure with laser trabeculoplasty. There was no
information on optic neuropathy progression, quality of life, or
costs. PAS formation and IOP spikes were not reported but in one
study trabeculectomy was associated with an increased risk of
cataract (RR 1.78,95% Cl 1.46 t0 2.16) (very low-certainty evidence).

Comparison of different laser trabeculoplasty technologies

Thirteen studies compared different types of laser; six of these
studies recruited patients whose glaucoma was not controlled
on topical medication. Participants had primary OAG (6 studies)
or primary or secondary OAG (4 studies). Three of these studies
included people with OHT. The following comparisons were made:
selective versus argon laser (4 studies); diode versus argon laser (3
studies); pattern scanning (2 studies), excimer (1 study), micropulse
(1 study) or titanium-sapphire (1 study) versus selective laser
and titanium-sapphire versus argon laser (1 study). There was no
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consistent pattern to suggest any particular laser was better than
any other with respect to control of IOP. However, there were
few studies available for each comparison and the studies were
underpowered. Ten studies compared different protocols of laser
trabeculoplasty and, in general, there were no clear differences
observed. Again, the studies were underpowered. Power levels
above 800 mW in ALT seemed to have an increased risk of PAS at six
months of follow-up compared to eyes that received 500 mW ALT
(RR 5.80, 95% CI 1.42 to 23.69, 30 eyes, 1 RCT).

Overall completeness and applicability of evidence

Laser trabeculoplasty and its role in OAG and OHT management
is still controversial and there is much variation in practice. This
review included evidence of the effects of laser trabeculoplasty
as a first intervention and in participants already using
maximal medical tolerated therapy. It included trials published
in the last 30 years during which period there have been
numerous developments in glaucoma management. Topical
carbonic anhydrase inhibitors, alpha-agonists, and prostaglandin
analogues were introduced after 1990. The trials comparing
medication and ALT were usually designed before this decade
(Bergea 1992; GLT 1990; Moorfields PTT 1994; Moriarty 1988;
Sherwood 1987). Incisional surgery has also changed in the past
few decades. There is evidence showing that antimetabolites
are useful in achieving consistent low intraocular pressure in
filtering surgery for glaucoma (Cabourne 2015). Trials comparing
trabeculoplasty and trabeculectomy were designed before the
1990s and antimetabolites were not used in these studies
(Moorfields PTT 1994; Watson 1984). In AGIS 2001, 205 eyes of 378
treated initially with trabeculectomy were operated on after 1990
and probably augmented with 5-fluorouracil or mitomycin C.

Inthe current update (2021), we have included trials that compared
the effects of SLT and medication (Glaucoma Initial Treatment
Study 2020; Katz 2012; KiGIG 2021; Lai 2004; LIGHT 2019; Nagar
2005; Tufan 2017; Yong 2020). SLT has been largely used to control
IOP in OAG and OHT in the last decade, and many papers have been
published since this technique was described. More recently, SLT
is being recommended as first-line therapy for OAG and OHT and,
with these new studies, some conclusions could have been drawn
to analyse the position of SLT in the glaucoma treatment scale.

The main outcomes in this review were uncontrolled IOP and
glaucoma progression, detected by progressive visual field damage
and progressive optic neuropathy. Unfortunately, few trials had
documented the latter two outcomes, and some of them had such a
short follow-up (six months) that it would probably not be possible
to detect progression. Trials with shorter follow-up and without
detection of glaucomatous neuropathy progression were included,
not only because they met the inclusion criteria but also because
maintaining IOP control even in the short term may result in less
discomfort, inconvenience, and costs for patients. The concept of
target 10P, which defines failure in IOP control, has also evolved
over this period. AGIS 2001 was one of the trials that concluded
that a group of glaucomatous participants had an increased risk
of progression when their IOP was consistently over 18 mmHg.
In the majority of trials, uncontrolled I0P was considered to be
consistently greater than 22 mmHg (Blyth 1999; Elsas 1989; GLT
1990; Moorfields PTT 1994; Moriarty 1988; Sherwood 1987). Even
in AGIS 2001, failure was determined when IOP was higher than 22
mmHg for certain groups. Bergea 1992 considered failure as daily
curves of IOP that had measurements over 26 mmHg. Other trials

defined failure as the need for further surgical intervention (which
was usually linked to uncontrolled IOP) (Grayson 1993; Smith 1984;
Watson 1984)) or reducing IOP to less than 20% of initial values
(Brancato 1991; Damji 2006).

Visual field testing has also changed in the past few decades.
Because of this and inherent long-term fluctuation in test
performance, it was difficult to standardise visual field progression
as an outcome. In the current update, more consistent information
regarding visual field progression has been described, especially in
the LIGHT 2019 trial.

It is interesting that in GLT 1990 there was an improvement in
the results of visual field after randomisation in both groups,
suggesting a learning effect common in this kind of psychophysical
analysis, but which could also lead to erroneous conclusions.
Another consideration is that there is much heterogeneity in the
instruments for visual field analysis. In Bergea 1992, Goldman
manual perimetry was used and the plotted charts were evaluated
in a masked fashion by two independent observers. In Moorfields
PTT 1994, visual field was tested with a Friedman Mark Ill analyser
initially and after two years, a Humphrey field analyser was used.
In GLT 1990, the Octopus automated perimeter models 201 or 2000,
were used.

Health-related quality of life is also an important outcome; EMGT
1999 was one of the studies that potentially attempted to estimate
it, but it was excluded in this version (Differences between protocol
and review). LIGHT 2019; KiGIG 2021; Glaucoma Initial Treatment
Study 2020; and Yong 2020 used quality of life as one of the
main outcomes of the trials. There were no significant differences
between different questionnaires in the two groups, except for
Glaucoma Assessment Tools (assessed in one trial), in which
the trabeculoplasty group seemed to have a better result than
medication.

There was limited evidence on cost-effectiveness and this was in a
high-income setting (UK), as reported in LIGHT 2019.

Secondary outcomes were related to adverse effects and were:
PAS formation, early I0P spikes, especially when different laser
trabeculoplasty techniques were compared (Blyth 1999; Brancato
1991; Chung 1998; Damiji 2006; Elsas 1989; Hugkulstone 1990;
Rouhiainen 1988; Smith 1984), uveitis (Damji 2006), and ocular and
general side effects (Gandolfi 2004). In the update, it was observed
that decrease in endothelial cell count was a secondary outcome
described in Ozen 2020 and Wong 2021, and also central corneal
thickness was an outcome described in Ozen 2020.

In terms of complications, not surprisingly ALT caused a higher risk
of PAS formation when compared to medication. PAS formation
is not a relevant adverse event observed in trials developed with
SLT. Considering systemic side effects, the risk of topical beta-
blocker-induced bronchospasm after a metacholine test, when
compared to laser trabeculoplasty in asymptomatic participants,
was not statistically significant except at three years (Gandolfi
2005). Although this study was considered of good methodological
quality, it was the only trial to examine this outcome and was small
and probably lacked power to detect small risk effects.

Moriarty 1988 and Sherwood 1987 evaluated outcomes in
participants already on maximally tolerated medical anti-glaucoma
therapy. Argon laser trabeculoplasty decreased the risk of
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uncontrolled IOP but there was considerable heterogeneity
between the two trials. Racial differences and severity of glaucoma
could explain the observed heterogeneity. We did not include these
trials in the analysis, because the design of the studies was clearly
different. They included uncontrolled participants on maximal
medical therapy and randomised half of the participants to ALT,
keeping the other participants on observation, despite being out of
control. We did notinclude these studies because of lack of external
validity.

We also studied trials that included SLT compared to medication in
participants with OAG or OHT. With regard to the effectiveness of
SLT when compared to medication, we did not observe differences
in risk of uncontrolled IOP (low-certainty) in people on SLT
compared with those on medication (Lai 2004, Nagar 2005), and a
stepped regimen in (Katz 2012; Nagar 2005), nor in naive subjects
as seen in Glaucoma Initial Treatment Study 2020; KiGIG 2021,
LIGHT 2019. Data were available at 12, 24 and 36 months follow-
up and significant heterogeneity between the comparisons was
seen. With a moderate degree of certainty, it was observed that
SLT decreased the risk of visual field progression at 15 years of
follow-up (LIGHT 2019). Health-related quality of life was reported
in some trials (Glaucoma Initial Treatment Study 2020; KiGIG 2021;
LIGHT 2019 and Yong 2020). There were no significant differencesin
relative risks between different questionnaires, in the two groups,
except for Glaucoma Assessment Tools (assessed in one trial), in
which the trabeculoplasty group seemed to have a better result
than medication.

AGIS 2001, Moorfields PTT 1994 and Watson 1984 all compared
laser trabeculoplasty with trabeculectomy. At six months, there
was a reduced relative risk of uncontrolled 0P for trabeculectomy
(only in a few cases, mitomycin-augmented) compared to laser
trabeculoplasty. If this result was to be extrapolated to current
glaucoma management, the difference in the risk of uncontrolled
10P would probably be more pronounced because antimetabolites
are now used more often and achieve a greater reduction in
IOP. We could not detect a difference between groups at 24
months because, in combining the studies for this comparison,
heterogeneity was too high (we used both the random-effects and
fixed-effect models).

Considering different techniques for ALT, treating 360 degrees in
one session or 180 degrees in two sessions did not affect the risk of
progression of visual field loss after six months and did not increase
the risk of postoperative IOP spikes (Elsas 1989). The sample size
in this trial was small and further studies might help to confirm or
refute these findings. The only factor that seemed to increase the
risk of PAS formation was using higher power settings, such as 800
mW (Rouhiainen 1988).

In terms of comparison of different laser technology, SLT was
evaluated in one trial which did demonstrate similar efficacy
when compared to ALT (Damji 2006). Brancato 1991 and Blyth
1999 showed that the chance of uncontrolled IOP was similar in
participants treated with ALT or diode at six months and one year
and two years. The risk of early IOP spikes and PAS formation
were also similar in both groups. Finally, a monochromatic wave
laser, manufactured by MIRA, was compared with the traditional
bichromatic wavelength. There was no difference in the risk of
uncontrolled IOP or of PAS formation. This laser was not approved
by the Food and Drug Administration (FDA) and consequently not
used in USA.

Emerging technologies have been developed to be applied to
people with OAG and OHT, and some trials compare their
efficacy to SLT which is increasingly considered to be the
standard form of trabeculoplasty. Babighian 2010 with excimer
laser trabeculoplasty (ELT), Kaplovitz 2016 with titanium laser
trabeculoplasty (TLT), Abramowitz 2018 with micropulse diode
laser trabeculoplasty (MLT) and Mansouri 2016 and Wong 2021 with
PLT showed that, when compared to standard SLT, failure rates were
very similar at six and 12 months of follow-up, with similar adverse
effects (rare IOP spikes).

Also, variations in technique were studied with RCTs, such as
applying SLT without a goniolens (Geffen 2017), only 180 degrees
(Ozen 2020; Tufan 2017) and decreasing the amount of energy
(Tang 2011; Zhang 2015). These techniques were compared to
standard SLT. Once again, no major differences were observed in
terms of uncontrolled IOP or adverse effects (IOP spikes) at six
and 12 months of follow-up but power to detect clinically relevant
differences may have been limited.

Quality of the evidence

With regard to methodological quality, nine trials were considered
of good quality in all criteria measured (AGIS 2001; Bergea 1992; GLT
1990; Katz 2012; KiGIG 2021; Lai 2004; LIGHT 2019; Sherwood 1987;
Wong 2021).

The most important comparisons in this review were between
laser trabeculoplasty and medication. Bergea 1992, GLT
1990 and Moorfields PTT 1994 were trials that described the effect
of ALT compared with medication in newly diagnosed participants.
Evidence showing that, at 24 months, argon laser decreased the
risk of uncontrolled IOP compared to medication was graded low-
certainty (downgraded for risk of bias) because trials were not
masked and one trial was at risk of selective outcome reporting.
In addition, the medical treatments used in these trials are
not currently considered first-line medication (downgraded for
indirectness).

From these trials based on very low grade of evidence, we
concluded that there was no difference in the risk of decay of either
visual field or optic disc when ALT was compared to medication
in people with OAG at 24 months of follow-up. Evidence was
downgraded because trials were not masked and one trial was at
risk of selective outcome reporting (downgraded for risk of bias).
As before, because the medical treatment used in these trials
was not contemporary, evidence was downgraded for indirectness
and there were wide confidence intervals compatible with both
benefit and harm for ALT compared to medication (downgraded for
imprecision).

When SLT and medication were compared for OAG and OHT
(Glaucoma Initial Treatment Study 2020; Katz 2012; KiGIG 2021;
Lai 2004; LIGHT 2019; Nagar 2005), we concluded that there was
low-grade evidence that both laser and current medical treatment
to reduce IOP in OAG and OHT are similarly effective. Evidence
was downgraded because none of the studies were masked, one
study was at high risk of attrition bias (downgraded for risk of
bias), there were wide confidence intervals compatible with both
benefit and harm for SLT compared to medication (downgraded
for imprecision), and there was also significant heterogeneity in
the studies comparisons. On the other hand, there was moderate-
certainty evidence, provided by one trial, that the risk of visual field
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progression could be reduced by initiating treatment with SLT in
OAG and OH. This effect was observed at five years of follow-up.
Depending on the health system, initiating treatment with SLT can
be cost-effective.

Potential biases in the review process

The main source of bias in this review is likely to be publication
bias. There were insufficient studies in any single intervention
comparison to allow for funnel plots and many studies may have
been conducted before trial registration was a requirement or
even since that time because many trials in ophthalmology still
go unregistered. Different stages of OAG and different inclusion
criteria (naive or medicated subjects) could also introduce a biasin
comparisons in SLT trials.

Some of the methods in the current update of the review were
introduced since the last review: in particular, summary of findings
tables. The choice of comparisons and outcomes for these tables
therefore has the potential to be data-driven as they were not
prespecified in the protocol. Where possible, we have focussed on
time points - 24 months - and outcomes relevant to patients. In fact,
we were able to include most of our outcomes in the summary of
findings table including a selection of adverse events. In the current
update, it was possible to introduce relevant outcomes, such as
quality of life results and economic evaluation data, that were not
available in previous publications.

Agreements and disagreements with other studies or
reviews

Two recent systematic reviews on laser trabeculoplasty have been
published.

Zhou 2021 compared the efficacy of laser trabeculoplasty with
different modalities of treatment for OAG and OHT, but limited the
search from 2000 to 2019. There were some differences in inclusion
criteria to the current review - they included people previously
treated with laser and outcomes were restricted to IOP control at
six and 12 months of follow-up. The conclusions were similar to
those obtained in the current review, but the grade of evidence was
not clearly described.

Chi 2020 focussed on selective laser trabeculoplasty. The authors
included eight studies, five of which were also included in the
current review. The three studies not included in the current
review were either out of scope for the current review (laser
trabeculoplasty as an adjunctive treatment Lee 2014), reflected
two publications considered in this review to be the same study
(Nagar 2005) and one study was excluded from this review as being
non-random (De Keyser 2017). The current review included three
additional studies of selective laser trabeculoplasty published
since Chi 2020 was published (Glaucoma Initial Treatment Study
2020; KiGIG 2021; Yong 2020). The focus of the Chi 2020 review on
selective laser trabeculoplasty only and the fact that more recent
studies such as KiGIG 2021 were not included meant there was
less heterogeneity observed compared with the current review,
however, overall the conclusions were similar.

AUTHORS' CONCLUSIONS

Implications for practice

Currently, moderate-certainty evidenceis available to guide clinical
decision-making in the use of laser trabeculoplasty. It may provide
some advantages in control over topical medication, especially at
24 months of follow-up without serious adverse effects. It probably
reduces the risk of visual field progression when treatment is done
with selective laser trabeculoplasty in naive primary open-angle
glaucoma and ocular hypertension patients. In a specific health
system, laser trabeculoplasty was more cost-effective as initial
treatment than medication.

However, it appears to work less well than trabeculectomy.

Diode laser and selective trabeculoplasty had similar side effects
when compared to ALT. Micropulse laser trabeculoplasty and
pattern scanning laser trabeculoplasty had similar effects when
compared to SLT and different protocols of laser trabeculoplasty
have similar risks of uncontrolled IOP, but higher power levels such
as 800 mW in conventional ALT seemed to increase the risk of PAS
formation in ALT.

The findings suggest that laser trabeculoplasty might be a
useful initial treatment in people with early glaucoma when the
availability of medicines or their cost or both might reduce the
likelihood of compliance in the real world. This might be of
particular relevance in lower-income countries but the concern
will remain about the duration of effect and there may be issues
regarding the maintenance of equipment.

There is no doubt that laser trabeculoplasty can have an effect on
IOP control. A treatment delivered at a single sitting that is not
invasive and has minimal side effects and is relatively cheap is
probably worth looking at again very closely.

Implications for research

Further RCTs are necessary for different populations, particularly in
lower-income settings. Laser trabeculoplasty should be compared
to medication and trabeculectomy, to determine if there is actually
a difference in response to laser in different contexts and stages of
the disease.

Much can be done to improve the quality of RCTs addressing
this important question. Trialists have assumed that masking of
participants is not possible but, since such a large placebo effect
was demonstrated in the European Glaucoma Prevention Study, it
has become all the more important to provide single- if not double-
masking. Double-masking might be achievable with the use of a
specially devised pair of gonioscopy lenses, one of which absorbs
laser energy. In such a circumstance, a standard laser power would
have to be used and some degree of unmasking may occur if the
operator notes blanching of trabecular pigment or bubbling but
this is still probably better than no masking. In any event, masking
ofintervention status by those determining outcome should always
be employed.

The other vitally important question is whether we can gain a
better understanding of the determinants of responsiveness to
laser trabeculoplasty; who responds and who does not and why?
Related to thisis discovering what determines the duration of effect
and whether there is any way this can be predicted.
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And, finally, the choice of studying relevant outcomes, such as
quality of life, visual field decay and cost-effectiveness should be
the goal of further RCTs.
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Abramowitz 2018

Study characteristics

Methods

Parallel-group RCT

One eye per person, unclear how selected

Participants

Country: USA

Participants: 69 participants (69 eyes)
Average age: 67 years

Gender: 49% male, 51% female

Race: NR

Inclusion criteria:

« uncontrolled OAG

Exclusion criteria:

« end-stage, neovascular, uveitic, or angle-closure glaucoma

Interventions

Intervention:
MLT (n = 38 eyes, 38 participants)
Comparator:

SLT (n =31 eyes, 31 participants)

Outcomes IOP, inflammation, pain, IOP spikes
Follow-up: 52 weeks
Notes Date study conducted: August 2013 to July 2017 (from trials register entry)
Funding: Quote: "We would like to acknowledge Dr Mansour Armaly and Family Glaucoma Research
Fund for helping with the funding for this work."
Conflict of interest: Quote "The authors report no conflicts of interest in this work."
Trial registration ID: NCT01956942
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "In all, 38 patients were randomized to MLT and 31 patients to SLT via a
random number generator protocol approved for up to 100 patients".

Allocation concealment
(selection bias)

Low risk Quote: "Patients were allocated to each group without any stratification based
on prior characteristics via sealed numbers in a set sequence."

Blinding of participants High risk Quote: "Patients, physicians, and researchers were not blinded to the different
and personnel (perfor- laser treatments."
mance bias)
All outcomes
Blinding of outcome as- High risk Quote: "Patients, physicians, and researchers were not blinded to the different
sessment (detection bias) laser treatments."
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Abramowitz 2018 (Continued)
All outcomes

Incomplete outcome data ~ Unclear risk Judgement comment: follow-up not reported
(attrition bias)
All outcomes

Selective reporting (re- Low risk Judgement comment: outcomes on trials register were published.
porting bias)

AGIS 2001

Study characteristics

Methods Parallel-group RCT

One or two eyes included, depending on eligibility

Participants Country: USA (11 centres)
Participants: 591 participants (789 eyes)
Age: Average age 67 years (median) range 35 to 80 years
Gender: 46% male; 54% female
Race: 42% white, 56% black, 2% other
History: hereditary 38% (first degree), hypertension 50%, vascular disorder 20%, diabetes 20%
Inclusion criteria:

« POAG in a phakic eye

« OAG in aphakic eye four weeks or more after laseriridotomy, provided the eye is not inflamed, steroid
medication has not been used for a week, and less than one-twelfth of the trabecular meshwork cir-
cumference is blocked by PAS

« study eye on maximal medical therapy tolerated
« atleast 1 visual field test before the eligibility test

+ study eye meets at least 1 of the 9 combinations of criteria for consistent elevated I0OP, glaucomatous
visual field defect and optic disk rim deterioration specified in the study

« visual acuity of 20/80 or better (Snellen)

« visual field score at least 1 and not more than 16

« study eye treatable either with trabeculoplasty or trabeculectomy
« patients able to cooperate

« patients sign consent form

Exclusion criteria:

« Discernible congenital anomaly of the anterior chamber angle

« Eyes with secondary glaucoma (pigment dispersion syndrome, exfoliation of the lens capsule)
« Concurrent active disease in the study eye that may affect the IOP

« Patient on kidney dialysis

« History of laser or incisional surgery in the eye considered in the study, except laser iridotomy; laser
retinal treatment anterior to the vortex vein ampullae, or local retinal cryotherapy, involving less than
two quadrants for retinal holes

« Eyes that have undergone gonioplasty in more than 180 degrees
« Eyes with proliferative or severe non-proliferative retinopathy
» Eyeswith dilated pupil less than 2 mm
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AGIS 2001 (Continued)

« Eyes with field loss attributed to nonglaucomatous condition
+ Fellow eye enrolled in the study
« Likelihood that the patient would not be able to meet the study long-term visit schedules

Interventions

Intervention 1: Consisted of a sequence of interventions, as the patient was considered a failure in each
step

« Argon laser trabeculoplasty + trabeculectomy + trabeculectomy (n = 404 eyes)

Intervention 2: Consisted of a sequence of interventions, as the patient was considered a failure in each
step

« Trabeculectomy + argon laser trabeculoplasty + trabeculectomy (n = 385 eyes)

Outcomes

Early failure (6 weeks): IOP > initial levels, SVFD
Late failure (more than 6 weeks): when met again, the eligibility criteria with maximal medical therapy
(eligibility criteria are explicit in the AGIS protocol and combine visual field severity with IOP levels)

Follow-up: 5 years

Notes

Considering this study had three interventions in each group, we considered the results just of the first
intervention, which were obtained by personal contact.

Date study conducted: 1988 to 2001
Funding: National Eye Institute and the Office of Research on Minority Health
Conflict of interest: NR

Trial registration ID: NCT00000148

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Data coordinator, from a stratified list generated by a formal randomization

tion (selection bias) procedure assigned the eye to one of the two surgical sequences of surgical
procedures."

Allocation concealment Low risk "Data coordinator, from a stratified list generated by a formal randomization

(selection bias) procedure assigned the eye to one of the two surgical sequences of surgical
procedures."

Blinding of participants High risk Treatments were different and masking not reported.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "An attempt has been made to mask information on treatment of study eyes

sessment (detection bias) from examiners, who performed the visual acuity, visual field, and IOP tests."

All outcomes Although this may not have always been successful, standardised methods
were used and described in detail for outcome assessment.

Incomplete outcome data  Low risk Eight eyes were randomised but did not received the interventions. Two eyes

(attrition bias) received the intervention but were lost to follow-up.

All outcomes

Selective reporting (re- Unclear risk No access to protocol and outcomes not reported on the trials registry entry

porting bias)
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Babighian 2010

Study characteristics

Methods

Parallel-group randomised clinical trial

One eye included, unclear how selected.

Participants

Country: Italy (1 centre)

Participants: 30 participants (30 eyes)

Age: average age 65.5 (mean) range 58 to 73
Gender: 42% male, 58% female

Race:

History:

Inclusion criteria: POAG

« |OP 22 mmHg or higher

« glaucomatous optic disc abnormalities (stereo photographs) associated with glaucomatous retinal
nerve-fibre layer defects (StratusOCT, software version 3.0, 3.4 mm scanningcircle protocol, Carl Zeiss
Ophthalmic System Inc., Dublin, CA, USA)

« And/or glaucomatous visual field (VF) alterations (30-2 threshold programme, statpac 2 software, sin-
gle field analysis, Humphrey-Zeiss, San Leandro, CA, USA)

« Maximum tolerated medical therapy or non-compliance with medical therapy
Exclusion criteria:

« Narrow anterior chamber angle (Shaffer I-11)

« Neovascularisation of the iris

« Corneal diseases precluding an adequate view of the TM

« Advanced VF defects with scotoma within 10 degrees of fixation; and split fixation
« Patients in systemic steroid therapy were also excluded.

Interventions

Intervention 1:
« Excimer laser trabeculoplasty (n =15 eyes)
Intervention 2:

« Selective laser trabeculoplasty (n = 15 eyes)

Outcomes

Primary outcome:

Failure: IOP less than 20% compared with baseline values or needing to increase the number of glauco-
ma medications from pretreatment levels

Follow-up: 24 months

Notes

Date study conducted: February 2006 to September 2006
Funding: NR
Conflict of interest: No conflict

Trial registration ID: NR
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Babighian 2010 (continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk "The randomization schedule and sequential numbering was generated using

tion (selection bias) SAS version 8.2 (SAS Institute, Cary, NC, USA) program and stored in a locked
cabinet."

Allocation concealment Low risk "The randomization schedule and sequential numbering was generated using

(selection bias) SAS version 8.2 (SAS Institute, Cary, NC, USA) program and stored in a locked
cabinet."

Blinding of participants Unclear risk Although it is difficult to mask when using two different lasers, there was no

and personnel (perfor- mention of whether masking was attempted.

mance bias)

All outcomes

Blinding of outcome as- Low risk "Authors evaluating the patients at each follow-up were blinded to whether

sessment (detection bias) the patient had undergone ELT or SLT."

All outcomes

Incomplete outcome data  Unclear risk "For randomization we adopted the intent-to-treat analysis, which also in-

(attrition bias) cludes the patients who dropped out." But the extent of dropouts was not re-

All outcomes ported.

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry.

porting bias)

Bergea 1992

Study characteristics

Methods

Parallel-group RCT

One eye included per person (worse eye). Both eyes received the same treatment.

Participants

Country: Sweden (2 centres)

Participants: 82 participants (82 eyes)

Age: 71 years (range not specified)

Gender: NR

Race: 100% Caucasian

History: no description of concomitant pathologies

Inclusion criteria:

« Newly diagnosed simple or capsular glaucoma
+ Untreated mean daytime |IOP between 25 and 50 mmHg
« Trabecular meshwork visible at least 3/4 at gonioscopy

« Reproducible visual field defect at automated perimetry (Competer 350, threshold program 30 de-
grees) or Goldmann perimetry

Exclusion criteria:
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Bergea 1992 (Continued)

« Participants with other causes of visual field loss

« Participants that could not cooperate with a reliable visual field examination, gonioscopy or fundus
examination

« Severe visual field in one eye (PV less than 100)

« Visual acuity less than 0.3 at Snellen's fraction

« Refractive errors greater than + - 5.00, aphakia or pseudophakia
« Ocularinflammation

» Corneal disease

« Age below 50 years

Interventions

Intervention:

« ALT(n=40eyes, 40 participants). 2 sessions 1 month apart (randomly assigned superiorly or inferiorly).
50 spots, 50 micra, 0.1 seconds. No postoperative steroids were used.

Comparator:

« Ocular hypotensive medication (pilocarpine 4%, 3 times daily) (n = 42 eyes, 42 participants). Extra
medications were not mentioned in the first publication. Stepped medication described in 1992: 1.
beta-blocker; 2. oral acetazolamide; 3. ALT; 4. surgery

Outcomes

Failure:

1. 2 daily IOP curves > 26 mmHg 1 week apart

2. 10P reduction <4 mmHg on 2 following IOP curves (1 week apart)

3. Clinically evident visual field decay

4. Adverse reaction that necessitates change in medication

Success: no indication for additional therapy

Continuous data of pressure for superior or inferior trabeculoplasty

Optic nerve progression (documented with stereo photographs analysed by a 2 masked examiners,
projected simultaneously)

Follow-up: 24 months

Notes

1 participant deceased after 10 months of treatment
Date study conducted: 1984 to 1989

Funding: NR

Conflict of interest: NR

Trial registration ID: NR

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomization was carried out by an independent person, utilising a ran-
domization table with subclasses of six elements." There was not quite enough
information to judge how the sequence was generated.

Allocation concealment
(selection bias)

Low risk "Randomization was carried out by an independent person, utilising a ran-
domization table with subclasses of six elements. The outcome was printed on
a paper, then folded in a brown envelope for total masking."

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-
mance bias)
All outcomes
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Bergea 1992 (Continued)

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Three patients were excluded because they needed extra medication; two
(attrition bias) withdrawn from follow-up; and one died
All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Blyth 1999

Study characteristics

Methods Parallel-group RCT

One eye included per person, unclear how selected.

Participants Country: United Kingdom (1 centre)
Participants: 40 participants (40 eyes)
Average age: 67 years
Gender: NR
Race: NR
History: NR
Inclusion criteria:

« POAG for which maximum medical therapy had failed to control IOP at less than 22 mmHg. Maximum
therapy for this study was topical timolol 0.25% twice daily and pilocarpine 2% 4 times a day.

« No evidence of pseudoexfoliation or pigment dispersion syndrome
» Absence of corneal opacities which might preclude view of the trabecular meshwork
« No previous surgery or trabecular photocoagulation

« Participant should be willing and capable of giving informed consent to the treatment and able to
complete follow-up visits.

Exclusion criteria: NR

Interventions Intervention 1:
« DLT (n=20 eyes)
Intervention 2:

o ALT (n=20eyes)

Outcomes Failure:
1.10P > or equal to 22 mmHg
2. PAS formation
3. Continuous IOP data

Follow-up: 14 months

Notes Date study conducted: NR
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Blyth 1999 (continued)

Funding: NR
Conflict of interest: No conflict

Trial registration ID: NR

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk 16/20 (80%) eyes in the ALT group and 18/20 (90%) eyes in the DLT group com-
(attrition bias) pleted 2-year review.

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Brancato 1991

Study characteristics

Methods Parallel-group RCT

One eye included per person, unclear how selected.

Participants Country: Italy (1 centre)
Participants: 20 participants (20 eyes)
Average age: 71 years (range not specified)
Gender: 65% male, 35% female
Race: 100% white

History: NR
Inclusion criteria:

» Phakiceye

« Primary open-angle glaucoma

« On maximum tolerated medical therapy

» Wide open angle with a visible ciliary body or scleral spur
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Brancato 1991 (Continued)

Exclusion criteria:

+ Closed angles

« Aphakic or pseudophakic, no previously surgical or laser treatment
» Juvenile glaucoma

« Myopia over 3 diopters

Interventions

Intervention:
o DLT (n=10eyes)
Comparator:

o ALT (n=10eyes)

Outcomes Failure:
1. Less than 20% IOP reduction
2. Need for change in medication
Follow-up: 12 months (7 to 20)
Notes Date study conducted: NR
Funding: NR
Conflict of interest: No conflict
Trial registration ID: NR
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk All patients underwent complete ophthalmic examination by one of the au-

sessment (detection bias)
All outcomes

thors who did not know which laser had been used for trabeculoplasty.

Incomplete outcome data  Low risk Only one person lost to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)
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Chung 1998

Study characteristics

Methods

Parallel-group RCT

Both eyes included, randomised independently

Participants

Country: USA (1 centre)

Participants: 46 participants (50 eyes)
Average age: 73 years (range not specified)
Gender: 54% male, 46% female

Race: NR

History: 6 eyes in group 1 had intraocular surgeries before DLT and 5 eyes in group 2 (ALT) had previous-
ly intraocular surgeries.

Diagnosis: 62% POAG; 12% mixed mechanisms; 8% exfoliation; 8% pigmentary; 10% NTG
Inclusion criteria:

« OAG with maximally tolerated medical therapy
+ Informed consent obtained

Exclusion criteria:

« Previous laser trabeculoplasty

Interventions

Intervention:
o DLT (n=22eyes)
Comparator:

o ALT (n=28eyes)

Outcomes

Failure:

Primary: Need for trabeculectomy
Secondary: Side effects: discomfort, PAS formation, inflammation

Follow-up: 5 years (1 to 68 months)

Notes

Date study conducted: January 1990 to April 1991
Funding: NR
Conflict of interest: No conflict

Trial registration ID: NR

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Patients were assigned to treatment with either the argon or diode laser us-
ing a random numbers table."

Allocation concealment Low risk "Only the study coordinator nurse had access to the random numbers table.
(selection bias) The doctor was given the assigned number only after the patient consented to
participate.”
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Chung 1998 (continued)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Follow-up:
(attrition bias)
All outcomes DLT 1 year 16/22 (73%) 2 years 12/22 (55%) 5 years 9/22 (41%)

ALT 1year21/28 (75%) 2 years 14/28 (50%) 5 years 9/28 (32%)

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry.
porting bias)

Damji 2006

Study characteristics

Methods Parallel-group RCT

Both eyes included, randomised independently. Correlation between eyes was accounted for.

Participants Country: Canada (1 centre)
Participants: 152 participants (176 eyes)
Average age: 70 years (range not specified).
Gender: 41% male, 59% female
Race: NR

History: 6 eyes in group 1 received intraocular surgeries before DLT and 5 eyes in group 2 (ALT) received
previously intraocular surgeries.

Diagnosis: 58 % POAG; 29.5% exfoliation; 6.8% pigmentary; 2.3% mixed mechanisms; 2.8% others(?)
Inclusion criteria: OAG

« Uncontrolled IOP>16 mmHg on maximal medical therapy or failed previous ALT (180/360, more than
6 months previously)

« Had 2 sighted eyes
+ Age>18yearsold

Exclusion criteria:

« Advanced visual field defect (10 degrees central)
« Previous glaucoma surgery

« Corneal disease

« Use of systemic steroids during the study

Interventions Intervention 1:
o SLT (n=89eyes)

Intervention 2:
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Damji 2006 (Continued)

+ ALT (n=87 eyes)

Outcomes Primary outcome: less than 20% IOP reduction from initial values at 6 months and one year.
Secondary: anterior chamber reaction, IOP spikes at one hour post-laser and PAS formation.
Follow-up: 12 months
Notes Date study conducted: NR
Funding: Lumenis
Conflict of interest: No conflict
Trial registration ID: NR
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Randomisation was carried out in blocks of six to force reasonably equal
tion (selection bias) numbers in each arm, using a computer-generated random number list to re-
ceive either ALT or SLT. A sequential opaque envelope technique
was used."
Allocation concealment Low risk "Randomisation was carried out in blocks of six to force reasonably equal
(selection bias) numbers in each arm, using a computer-generated random number list to re-
ceive either ALT or SLT. A sequential opaque envelope technique
was used."
Blinding of participants High risk "The clinicians (KFD,WJR) who administered the laser were not masked as to
and personnel (perfor- the treatment allocation." It was not reported what patients were told.
mance bias)
All outcomes
Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk 75/87 (86%) follow-up in ALT group and 78/89 (88%) follow-up in SLT group
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Elsas 1989

Study characteristics

Methods

Parallel-group RCT

People were randomly allocated to treatment but for participants with two eyes eligible investigators
used a within-person study approach.

Participants Country: Norway (1 centre)
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Elsas 1989 (continued)

Participants: 34 participants (40 eyes)
Average age: 71 years (range from 54 to 89)
Gender: NR

Race: NR

History: NR
Inclusion criteria:

« |OP equal or greater than 25 mmHg in a pre-laser curve
« POAG or capsular glaucoma

« Glaucomatous cupping of the optic disc

» Glaucomatous visual field defect

« No earlier glaucoma treatment

Interventions Intervention 1:
« ALT in 2 stages. Treatment of 180 degrees of trabecular meshwork in each stage (n = 19 eyes)
Intervention 2:
+ ALT in 1 stage. Treatment of 360 degrees of trabecular meshwork (n =21 eyes)

Treatment protocol: 50 micra spot size, 0.1 seconds, 0.8 to 2.0 W

Outcomes Failure:
1. 10P > 22 mmHg with hypotensive medication
2. Visual field deterioration (confirmed with manual perimetry)
3. Optic disc deterioration (detected by biomicroscopy)

Follow-up: 6 months

Notes Date study conducted: NR
Funding: NR
Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes
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Incomplete outcome data  Low risk No losses to follow-up
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Gandolfi 2005

Study characteristics

Methods

Parallel-group RCT

People randomly allocated to treatment; unclear how they dealt with eyes

Participants

Country: Italy (1 centre)
Participants: 32 participants (? eyes)

Average age: not reported (range 44 to 67 years)
Gender: 47% male, 53% female

Race: NR
History: NR
Inclusion criteria:

« |OP greater than 22 mmHg in both eyes (mean of the 2 highest readings of the daily phasing)

+ Glaucomatousvisual field defectsin at least 1 eye as assessed by a computer-assisted static perimetry
(Octopus G1)

 Incase of a unilateral field defect, the fellow eye had to show optic disc cupping consistent with glau-
comatous optic neuropathy.

Exclusion criteria:

» Previous anti-glaucoma treatment

« Smoking, history of allergic and respiratory disease, including asthma and atopy assessed by skin
prick testing

Interventions

Intervention:

o ALT (n =16 participants, 32 eyes)

Comparator:

+ 0.5% timolol twice daily (n = 16 participants, 32 eyes)

No other treatment was administered to these participants during the follow-up. If the IOP reached 22
mmHg or more, the participant was excluded.

Outcomes Primary: change in the provocative concentration that reduced at least 20% of the forced expiratory
volume (PC20), presented in a logarithmic transformed value
Follow-up: 4 years
Notes Date study conducted: NR
Funding: Ministero dell'Universita e Ricerca Scientifica e Tecnologia, Roma
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Conflict of interest: None

Trial registration ID: NCT00466479

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Participants who developed IOP of 22 mmHg or greater during follow-up were
(attrition bias) excluded from the study: 5/16 people in timolol group and 6/16 people in the
All outcomes laser-treated group

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Geffen 2017

Study characteristics

Methods

Parallel-group randomised clinical trial

One eye included; unclear how selected

Participants

Country: Israel (1 centre)

Participants: 30 participants (30 eyes)

Age: average age 67 (mean) range 40 to 80

Gender: 50% male, 50% female

Race: Not stated

History:

Inclusion criteria: > 40 ye
POAG

ars

uncontrolled IOP despite maximal tolerated medical therapy, or noncompliance, or intolerability to

topical hypotensive treatment

« glaucomatous opticd
reliable and reproduc

isc abnormalities
ible evidence of visual field defects typical of glaucoma
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Geffen 2017 (continued)

» pigmented open angles
Exclusion criteria:

« previous laser trabeculoplasty

« uveitis, trauma or use of steroids within 3 months and ocular surgery within 6 months
« corneal diseases precluding an adequate view of the TM

« VA<=20/200

« severe systemic disease or, disabling conditions, pregnancy or nursing women

Interventions

Intervention 1:
« Experimental transscleral SLT (n = 14 eyes)
Intervention 2:

« Selective laser trabeculoplasty (n = 14 eyes)

Outcomes Primary outcome:
Failure: IOP less than 15% compared with baseline values and needing to increase the number of glau-
coma medications or interventions
Follow-up: 6 months
Notes Date study conducted: December 2011 to September 2013
Funding: Grant from Clair and Ameedee Martier Institute for the Study of Blindness and Visual Disor-
ders, Tel Aviv, Israel
Conflict of interest: Author is actively pursuing commercial development of transscleral LTP.
Trial registration ID: NCT01384149
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk All suitable subjects signed an informed consent form upon enrolment, re-
tion (selection bias) ceived a serial number, and were randomised to either the study or control
group according to a pre-prepared randomisation chart.
Allocation concealment Unclear risk Received a serial number
(selection bias)
Blinding of participants Unclear risk There was no mentioning of any attempt at masking.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Postoperative examinations were performed in the morning hours (at 08:00 to
sessment (detection bias) 10:00 AM) by a masked observer.
All outcomes
Incomplete outcome data  Low risk Two subjects from the study group withdrew their consent before they were
(attrition bias) treated and all their data were excluded. All the remaining 30 treated subjects
All outcomes were included in the safety analysis. Two subjects from the control group were
subsequently excluded from the performance analysis due to an insufficient
follow- up period.
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Selective reporting (re-

porting bias)

Unclear risk No access to study protocol or trial registration entry

Glaucoma Initial Treatment Study 2020

Study characteristics

Methods

Parallel-group RCT

One eye per person. Quote "If both eyes met the inclusion criteria, they received the same treatment
but the one with higher IOP was selected for the study. If both eyes had the same IOP, the study eye was
selected at the investigator’s discretion."

Participants

Country: Australia, New Zealand, Singapore, UK (15 sites)
Participants: 167 participants (167 eyes)

Age: average age 64 years (mean) range not reported
Gender: 52% male, 48% female

Race: 77% Caucasian 20% Asian 3% other

Inclusion criteria:

« 35years of age and above;
« previously untreated patients with either POAG or PXF that warranted IOP-lowering treatment;

« visualfield - mean deviation values between 0 and -12 dB at baseline in the study eye on the Humphrey
Visual Field Analyser;

« optic disc changes consistent with glaucoma including rim loss, nerve fibre layer defects, and disc
haemorrhages.

Exclusion criteria:

« history or evidence of glaucoma other than POAG or PXF;
« advanced glaucomatous field loss with mean deviation values >-12 dB;
« history of use of topical or systemic ocular hypotensive medication(s);

« previous intraocular surgery (including glaucoma laser or glaucoma surgery), with the exception of
uncomplicated phacoemulsification cataract surgery;

« iridotrabecular drainage angle anomalies;

« evidence of moderate non-proliferative diabetic retinopathy or worse, neovascularisation or rubeosis
iridis;

« current use of a systemic corticosteroid, epinephrine, or clonidine;

« high risk of suffering symptomatic vision loss and/or may require glaucoma surgery within the 2-year
follow-up to the study;

« pregnant or currently breastfeeding and/or planning to become pregnant within the study period;

« participants have a condition or are in a situation which may put them at significant risk or may inter-
fere significantly with participation in the study.

Interventions

Intervention:
SLT (n = 83 eyes, 83 participants)
Comparator:

Topical medication (n = 84 eyes, 84 participants)
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Glaucoma Initial Treatment Study 2020 (continued)

Outcomes

IOP reduction (defined as > 25 % fall in IOP from baseline), changes in the visual field and optic disc

Follow-up: 24 months

Notes

Date study conducted: January 2013 onwards (end date not reported but in protocol it was stated it ex-
pected to finish December 2016)

Funding: Quote "This Randomised Controlled Trial was funded by a Project Grant from the Australian
National Health and Medical Research Council (NHMRC #1009844-EL as PI). CERA receives operational
infrastructure support from the Victorian Government. Last and corresponding author ELL was funded
by a NHMRC Research Fellowship (#1045280) and co-last author JGC was funded by an NHMRC Practi-
tioner Fellowship (#529915) and by the Dorothy Adele Edols Charitable Trust. Co-main author EKF was
funded by an NHMRC Early Career Fellowship (#1072987)."

Conflict of interest: Quote "IG has the following conflicts of interest to declare: Advisory Board member
for Allergan, Novartis, Mundipharma; Speaker Bureau for Allergan, Novartis; travel support from Pfiz-
er KM has the following conflicts of interest to declare: Consultant to Allergan, Novartis, Quethera, Sen-
simed."

Trial registration ID: ACTRN12611000720910 (https://www.anzctr.org.au/Trial/Registration/TrialRe-
view.aspx?id=343165&isReview=true)

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote "Randomisation schedules developed by the Centre for Eye Research

tion (selection bias) Australia (CERA) Melbourne, (Co-ordinating Centre), using a list of comput-
er-generated pseudo-random numbers are designed to yield an assignment
ratio of 1:1. Randomisation, per person, will be stratified by clinical centre and
type of glaucoma. The randomisation number will be assigned to a patient se-
quentially according to the order of enrolment within the stratum".

Allocation concealment Low risk Quote "Each study site will receive a block of sequentially numbered, sealed,

(selection bias) and opaque envelopes containing treatment allocation for either ‘SLT’ or
‘Drops’. Opaque envelopes will be opened in order of sequence per site. A
unique study code will be assigned to each patient at randomisation, consist-
ing of a three-digit randomisation number along with the patient’s initials."

Blinding of participants High risk Quote "Treating investigators and patients are not masked to treatment allo-

and personnel (perfor- cation due to the nature of the treatments."

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote "Treating investigators and patients are not masked to treatment allo-

sessment (detection bias) cation due to the nature of the treatments; however, the QoL questionnaire

All outcomes administrators are masked to treatment allocation."

Incomplete outcome data  Unclear risk Judgement comment: Slightly lower follow-up in medication group 90% SLT

(attrition bias) versus 83% medication

All outcomes

Selective reporting (re- Unclear risk Judgement comment: Some differences with protocol e.g. 3 QoL scales speci-

porting bias) fied in protocol but only two reported in final paper
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GLT 1990

Study characteristics

Methods Within-person RCT

Participants Country: USA (Centres: 8 clinical, 1 co-ordinating, 1 photography reading centre, 1 visual field reading
centre)
Participants: 271 participants (542 eyes)
Age: median 61 years (range not specified)
Gender: NR
Race: 45% white, 43% black
History: 15% diabetes; 12% coronary disease, 10% peripheral vascular disease, 37% hypertension, 7%
anaemia, 4% using alfa-blocker, 6% using beta-blocker
Inclusion criteria:
» Age>or=35years
« [OPin both eyes > or=22 mmHg on 2 consecutive visits, IOP ratio between 0.67 and 1.5 inclusive
« Glaucomatous field defect in at least 1 eye or disc abnormality in the presence of extremely elevated

0P

+ Best corrected visual acuity 20/70 or better in both eyes
 Informed consent
Exclusion criteria:
« History of glaucoma other than POAG
« Usage of topical or systemic antihypertensive medication within the last 6 months
« Severe paracentral or central field defect
« Contraindication for use of trial medication
« Previous eye surgery
« Goniosynechiae more than 10 degrees
« Evidence of diabetic retinopathy
« Current use of corticosteroids, epinephrine, or clonidine

Interventions Intervention:
« ALT first followed by topical medication if needed (n =271 eyes, 271 participants)
Comparator:
« Medication first, applied according a stepped regimen (n =271 eyes, 271 participants)

Outcomes Failure criteria:
1. Primary: prescription of more than first-line medication
Reduction of IOP was considered inadequate if the measurements were of 22 mmHg or more at 2 con-
secutive visits 2 weeks apart or above 80% of the reference IOP. The reference IOP could change if there
was a visual field decay.
2. Secondary: deterioration of visual field. Visual fields were examined using Program 32 on the Octo-
pus 201 or 2000 automated perimeter.
3. Deterioration of optic disc (subjective assessment)
4. Changein IOP
5. Deterioration of visual acuity
6. Need of further glaucoma intervention
7. Intraocular spikes observed at 4 hours of the first application (data used)
8. PAS formation at 3 months of follow-up
Follow-up: the study was controlled for 2 years, but there was a follow-up until 9 years on an observa-
tional basis (no managed treatment).
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GLT 1990 (Continued)

Notes Date study conducted: February 1984 to April 1987
Funding: National Eye Institute
Conflict of interest: None
Trial registration ID: NCT00000144
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported
tion (selection bias)
Allocation concealment Low risk The randomisation schedule for the trial was composed of 16 strata. Each stra-
(selection bias) tum was constructed using a pseudo-random number generator and consisted
of pairs of assignments designating LF for one eye and MF for the other eye for
each patient enrolled.
Blinding of participants High risk The nature of the treatments precluded their administration in a masked fash-
and personnel (perfor- ion.
mance bias)
All outcomes
Blinding of outcome as- Low risk The duties of the lasering ophthalmologist and following ophthalmologist
sessment (detection bias) were separated.
All outcomes
Incomplete outcome data  Low risk Until 2 years of follow-up, 18 people dropped out, however, the within-person
(attrition bias) study loss to follow-up was equal between the two groups.
All outcomes
Selective reporting (re- High risk 271 people were enrolled, but the results of only 244 people were described at

porting bias)

2 years of follow-up.

Goldenfeld 2009

Study characteristics

Methods

Parallel-group RCT

One eye per person; unclear how selected

Participants

Country: Israel

Participants: 38 participants (38 eyes)

Average age: 68 years (40 to 91)

Sex: 41% male, 59% female

Race: NR

Inclusion criteria:

People with OAG and a minimum IOP of 24 mmHg (measured twice)

Exclusion criteria:
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Goldenfeld 2009 (continued)

People with follow-up of less than 3 months were excluded from the study.

Interventions

Intervention:
Titanium: Sapphire LT (n = 18 eyes, 18 participants)
Comparator:

ALT (n =17 eyes, 17 participants)

Outcomes IOP
Notes Date study conducted: NR
Funding: NR
Conflict of interest: Quote: "The authors have no financial or proprietary interest in the materials pre-
sented herein."
Trial registration ID: NCT00470964
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Randomization was performed based on a numbers list."
tion (selection bias)
Allocation concealment Unclear risk Judgement comment: allocation concealment not reported
(selection bias)
Blinding of participants High risk Judgement comment: study was not masked.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Judgement comment: study was not masked.
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Judgement comment: participants not followed up were excluded and these
(attrition bias) people were not included in the study report.
All outcomes
Selective reporting (re- Unclear risk Judgement comment: no access to protocol and trial was not registered.

porting bias)

Grayson 1993

Study characteristics

Methods

Parallel-group RCT

Both eyes included; eyes randomised to treatment

Participants

Country: USA (1 centre)

Participants: 36 participants (45 eyes)
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Grayson 1993 (Continued)

Average age: 75 years (range 57 to 92)

Gender: 50% male; 50% female
Race: 75% white and 15% black

History: NR
Inclusion criteria:

+ POAG and exfoliation syndrome
« No previous ocular surgery

« Age50yearsorolder

« Current treatment with maximally tolerated ocular hypotensive medication

Interventions

Intervention 1:

« ALT (100 burns, applied 360 degrees over the meshwork) (n = 15 eyes)

Intervention 2:

« ALT (50 burns, applied over 180 degrees of the meshwork) (n = 15 eyes)

Intervention 3:

« ALT (50 burns, applied over 360 degrees of the meshwork) (n = 15 eyes)

Outcomes Failure criteria: further intervention required (after completion of 100 burns of ALT)
Follow-up: 90 months
Notes Date study conducted: NR
Funding: National Institutes of Health, grant from Research to Prevent Blindness, Glaucoma Founda-
tion
Conflict of interest: NR
Trial registration ID: NR
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk

Not mentioned

Allocation concealment
(selection bias)

Unclear risk

Not mentioned

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk

Not mentioned

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk

Not mentioned

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk

Not mentioned

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

57



Cpchrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Grayson 1993 (Continued)

Selective reporting (re-
porting bias)

Unclear risk No access to study protocol or trial registration entry

Grayson 1994

Study characteristics

Methods

Parallel-group RCT

One or both eyes. For participants with two eyes eligible, investigators used a within-person study ap-
proach.

Participants

Country: USA (1 centre)
Participants: 80 participants (102 eyes)
Age: NR

Gender: NR

Race: NR

History: NR
Inclusion criteria:

« POAG and exfoliative glaucoma requiring initial ALT

Interventions

Intervention ":
« ALT receiving 50 burns to the superior 180 degrees of the trabecular meshwork (n = 49 eyes)
Intervention 2:

« ALT receiving 50 burns to the inferior 180 degrees of the trabecular meshwork (n =53 eyes)

Outcomes Failure criteria: further intervention required (either completion of ALT or filtration surgery)
Follow-up: 24 months
Notes Date study conducted: NR
Funding: Glaucoma Foundation
Conflict of interest: None
Trial registration ID: NR
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants High risk Masking not mentioned and interventions different

and personnel (perfor-
mance bias)
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Grayson 1994 (Continued)
All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not reported
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Hugkulstone 1990

Study characteristics

Methods Within-person RCT

Participants Country: United Kingdom (1 centre)
Participants: 33 participants (66 eyes)
Average age: 73 years (range not reported)
Gender: 30% male, 70% female
Race: NR
History: NR
Inclusion criteria:

« POAG on topical hypotensive medication who had IOP of 21 mmHg or more and/or who showed de-
teriorating visual fields, using a suprathreshold static visual field analyser (Friedmann)

Exclusion criteria:

« Exfoliation, pigment dispersion syndrome and other secondary glaucomas

Interventions Intervention 1:
« ALT with duration of 0.1 sec in OD and with 0.3 seconds each spot in OS (n = 17 participants, 24 eyes)
Intervention 2:
« ALT with duration of 0.2 sec in OD and with 0.1 seconds each spot in OS (n = 16, 22 eyes).

All eyes received a 50 micra spot size, applied to all 360 degrees of the trabecular meshwork in one or
two sessions. The power setting was started at 0.9 W.

Outcomes Failure criteria: Adverse effects: IOP spikes after one hour of laser application

Follow-up: 6 months and posteriorly a new analysis with 24 months of follow-up

Notes Date study conducted: NR
Funding: NR

Conflict of interest: None
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Hugkulstone 1990 (continued)

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Low risk Not reported but within-person study so all patients received both treatments
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Attempt was made to mask outcome assessment - ALT details were not record-
sessment (detection bias) ed in patients charts to achieve a single-masked protocol.
All outcomes

Incomplete outcome data  Low risk One patient lost to follow-up, 5 were excluded and 3 patients died.
(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Kaplovitz 2016

Study characteristics
Methods Parallel-group RCT
One eye (right)
Participants Country: USA (1 centre)
Participants: 37 participants (37 eyes)
Average age: 70 years (range not reported)
Gender: 35% male, 65% female
Race: 67% white, 28% black, 6% Hispanic
Inclusion criteria:
« 18 years of age or older
« primary open-angle glaucoma or ocular hypertension with pre-glaucoma with an indication to lower
IOP by laser trabeculoplasty. The indication for laser trabeculoplasty was determined by the clinician
when the IOP was elevated to the threshold where progression was likely
Exclusion criteria:
« Non mentioned
Interventions Intervention:
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Kaplovitz 2016 (continued)

« Titanium-Sapphire laser trabeculoplasty (n = 18 eyes)
Comparator:

+ Selective laser trabeculoplasty (n = 19 eyes)

Outcomes Primary outcome: IOP <21 mmHg with > 20% decrease in IOP as compared with baseline without the
need for further glaucoma procedures

Follow-up: 24 months

Notes Date study conducted: NR
Funding: NR
Conflict of interest: NR

Trial registration ID: NR

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "[U]sing a random number generator (Quick Random Number Generator, CWE
tion (selection bias) Software LLC, Volo, IL)"

Allocation concealment Unclear risk Not mentioned

(selection bias)

Blinding of participants High risk The clinicians were not masked to treatment arm.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not mentioned
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk The retention rate was 70%, with 26 patients (12 TLT, 14 SLT patients) reaching
(attrition bias) the 24-month follow-up period. This may have introduced bias but uncertain
All outcomes because details of characteristics of persons lost to follow-up not available.
Selective reporting (re- Unclear risk Not mentioned

porting bias)

Katz 2012
Study characteristics
Methods Parallel-group RCT
Randomised people to treatment and both eyes received the same treatment.
Participants Country: USA (1 centre)
Participants: 69 participants (127 eyes)
Age: NR
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Katz 2012 (continued)

Gender: 41% male, 59% female
Race: NR
Inclusion criteria:

« Patients between 25 and 82 years of age
« |OP > orequal to 24 and inferior to 31 (higher eye) and IOP > or equal to 20 (lower eye)

« Diagnosis of primary OAG, pseudoexfoliation glaucoma, or mixed mechanism OAG with a narrow angle
(if laser peripheral iridotomy was performed >3 mo ago)

« Diagnosis of ocular hypertension if central corneal thickness was < 600 microns

« Adequate visualisation of angle structures (i.e. clear media and cooperative patient)
» No previous intraocular surgery

+ No glaucoma medications in both eyes for more than 4 weeks

« No systemic medications known to increase IOP (corticosteroids)

« Visual acuity of 20/70 or better in both eyes

Exclusion criteria:

« On>2glaucoma medications (fixed combination products are considered 2 drugs)
« On any eye drops for glaucoma 4 weeks before baseline | visit
« Had a CIGTS visual field score that exceeded 16 in either eye

« Evidence of ocular disease other than glaucoma or ocular hypertension, which might affect IOP mea-
surements, assessment of visual function or visual field testing

« Dagnosis of pigmentary OAG or proliferative diabetic retinopathy

« Undergone ophthalmic laser (other than laser peripheral iridotomy >3 mo ago)
« Refractive, conjunctival, or intraocular surgery in either eye

» Would likely require cataract surgery within 6 months of randomisation

« Current or expected use of corticosteroids

« Patient was pregnant or planning to become pregnant within the next year

Interventions

Intervention:

« SLT (n=67 eyes, 38 participants)

Comparator:

+ Medical treatment (n = 60 eyes, 31 participants)

Medical

Treatment regimen included:

Step 1: Start with ocular prostaglandin analog: latanoprost, bimatoprost, or travoprost;

Step 2: If target IOP not met but initial medication deemed effective, add b-blocker (or substitute, if first
drug used was ineffective or not tolerated);

Step 3: Brimonidine:
Step 4: High-dose pilocarpine, four times a day;

Step 5: 0.5% timolol, twice a day with high-dose pilocarpine, four times a day;
Step 6: 0.1% dipivefrin, twice a day with high-dose pilocarpine, four times a day;

Step 7: Release from stepped regimen; treatment at discretion of GLT ophthalmologist

Outcomes Primary outcome: IOP reduction
Secondary: number of steps
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Katz 2012 (continued)

Follow-up: 12 months

Notes Date study conducted: NR
Funding: Lumenis Inc.

Conflict of interest: Jay Katz, MD, received research funds and speaker honoraria from Lumenis Inc.
William C. Steinmann, MD, received research funds from Lumenis Inc. No other authors have any finan-
cial interest in any product mentioned in this article. George Marcellino, PhD, was a consultant/advisor
for Lumenis Inc.

Trial registration ID: NR

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Treatment assignment was determined by the Co-ordinating Center, after

tion (selection bias) verifying eligibility. Target IOP and visual field scores were then generated. The
Co-ordinating Center assigned the patient to either treatment arm based on
an odd/even designation from a random numbers table masked to all clinical
criteria except center designation."

Allocation concealment Low risk "Treatment assignment was determined by the Co-ordinating Center, after

(selection bias) verifying eligibility. Target IOP and visual field scores were then generated. The
Co-ordinating Center assigned the patient to either treatment arm based on
an odd/even designation from a random numbers table masked to all clinical
criteria except center designation."

Blinding of participants High risk Masking not mentioned and interventions different

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 52/67 (78%) eyes followed up in SLT group and 48/60 (80%) eyes in medicine
(attrition bias) group followed up to 12 months

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Kent 2013
Study characteristics
Methods Parallel-group RCT
One or both eyes included
Participants Country: Canada
Participants: 60 participants (76 eyes)
Average age: 73 years (range NR)
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Kent 2013 (continued)

Gender: 34% male, 66% female
Race: NR
Inclusion criteria:

.« PXF
+ IOP that was not controlled on maximal medical management
« openangles

« atleast one IOP reading > 24mm Hg

Exclusion criteria:

« prior laser trabeculoplasty or glaucoma surgery
« ocular surgery within 6 months

« advanced visual field defect

« monocular vision

« concurrent systemic or topical steroids

Interventions Intervention:
SLT
Comparator:
ALT
Outcomes IOP, change in number of glaucoma medications, adverse events

Follow-up: 6 months

Notes Date study conducted: September 2006 to September 2009 (from trials register)
Funding: NR
Conflict of interest: Quote "The authors declare no conflict of interest."

Trial registration ID: NCT01126203

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote "Eyes were randomized to receive SLT or ALT by a non blocked random-
tion (selection bias) ization schedule stratified by center."

Allocation concealment Unclear risk Judgement comment: not enough information

(selection bias)

Blinding of participants High risk Quote: "Neither patients nor physicians were masked as laser is essentially a
and personnel (perfor- surgical procedure."
mance bias)

All outcomes

Blinding of outcome as- High risk Quote: "Neither patients nor physicians were masked as laser is essentially a
sessment (detection bias) surgical procedure."
All outcomes
Incomplete outcome data  Unclear risk Judgement comment: follow-up was 83% but this was not reported separately
(attrition bias) by intervention/comparator group.
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Kent 2013 (continued)
All outcomes

Selective reporting (re- High risk Judgement comment: clinical trials registry entry specified IOP over 12
porting bias) months but only 6 months reported
KiGIG 2021
Study characteristics
Methods Parallel-group RCT

Quote "One or both eyes were enrolled, depending on eligibility, and were treated identically."

Participants Country: Tanzania
Participants: 201 participants (382 eyes)
Age: average age 66 years (mean), range not reported
Gender: 59% male, 41% female
Race: 100% Black African: different ethnic groups in Tanzania
Inclusion criteria:

« chronic high-pressure OAG, defined as an |OP of more than 21 mmHg and a combination of structural
and functional changes

« |OP>25 mmHg with structural changes only
« |OP>32 mmHg with no structural or functional changes

Exclusion criteria:

« younger than 18 years

« opaque cornea

« narrow angle (<2 on the Shaffer scale in two quadrants)
« absolute blindness (no perception of light)

« history of previous uveitis

« any previous glaucoma surgery or laser treatment

« neovascular or traumatic glaucoma

« history of asthma or bradycardia

Interventions Intervention:
SLT (191 eyes, 101 participants)
Comparator:

Timolol 0.5% (191 eyes, 100 participants)

Outcomes "[T]reatment success" (i.e. achieved target IOP according to glaucoma severity), safety, acceptance,
vision-related quality of life, adherence, preservation of visual acuity and visual fields, other glauco-
ma-related functional or structural changes, other I0P-related outcomes, analyses of focus group dis-
cussions, cost, and treatment affordability

Follow-up: 12 months

Notes Date study conducted: August 2015 to May 2017

Funding: Christian Blind Mission, Seeing is Believing Innovation Fund, and the Wellcome Trust
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Conflict of interest: Quote "GG reports personal fees from Alcon, Allergan, Belkin, Equinox, Genen-
tech-Roche, Glaukos, Ivantis, Reichert, Sight Sciences, and from Thea; grants from Belkin, Santen, and
from Thea; and non-financial involvement with the patient advocacy group GlaucomaUK, outside the
submitted work; he is also a co-investigator on three other major SLT trials (LIGHT, COAST, and Belkin
laser). All other authors declare no competing interests".

Trial registration ID: PACTR201508001235339 (https://pactr.samrc.ac.za/TrialDisplay.aspx?Tri-

aliD=1235)

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote "The randomisation sequence was generated by an independent statis-

tion (selection bias) tician with a variable block size between 4 and 8."

Allocation concealment Low risk Quote "Sequentially numbered and sealed opaque envelopes contained the

(selection bias) allocation of participants to either the SLT or the timolol group (1:1)."

Blinding of participants High risk Quote "Due to the nature of the interventions, participants, principal investi-

and personnel (perfor- gators, and healthcare staff administering treatments could not be masked to

mance bias) treatment allocation; however, the clinicians who examined IOP were masked

All outcomes to the trial arm, the individual IOP threshold, and previous IOP measurements
of the participant, and were not involved in any other aspect of the trial."

Blinding of outcome as- Low risk Quote "Due to the nature of the interventions, participants, principal investi-

sessment (detection bias) gators, and healthcare staff administering treatments could not be masked to

All outcomes treatment allocation; however, the clinicians who examined IOP were masked
to the trial arm, the individual IOP threshold, and previous IOP measurements
of the participant, and were not involved in any other aspect of the trial."

Incomplete outcome data  Low risk 85% of SLT group and 91% of timolol group followed up

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Visual field not reported but principal investigator confirmed separate publica-

porting bias)

tion on this in progress.

Lai 2004

Study characteristics

Methods

Within-person RCT

Participants

Country: China (1 centre)

Participants: 32 participants (64 eyes), 3 participants defaulted follow-up

Average age: 52 years (range not reported)

Gender: 45% male; 55% female

Race: All Chinese with brown iris

History: Not mentioned

Inclusion criteria:

+ Newly diagnosed POAG and OHT patients
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Lai 2004 (continued)

» [|OP>21 mmHG both eyes without anti-glaucoma medications

« those with OAG demonstrated optic disc changes and/or visual field changes typical of glaucomatous
damage

Exclusion criteria:

 Previous laser trabeculoplasty

« Previous intraocular surgery disturbing the aqueous humor outflow
« Active ocular inflammation

« Poor visualisation of the trabecular meshwork

« Single eye

« Pregnancy

Interventions Intervention:
« SLT (n=32 participants, 32 eyes)
Comparator:

+ Medical treatment: B-blocker, pilocarpine, dorzolamide and latanoprost were started either as
monotherapy or in combination (n = 32 participants, 32 eyes).

Outcomes Primary outcome: failure IOP > 21 mmHG on maximal medical therapy

Follow-up: 5 years

Notes Date study conducted: randomisation March to June 1998
Funding: NR
Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated allocation

tion (selection bias)

Allocation concealment Low risk Not reported but within-person study so all patients received both treatments.
(selection bias) To minimise cross-over medical effect, patients were instructed to apply digi-
tal lacrimal punctual pressure for five minutes.

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Eleven patients lost follow-up during 5 years
(attrition bias)
All outcomes
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Lai 2004 (continued)

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry.
porting bias)

LIGHT 2019
Study characteristics
Methods Parallel-group RCT
One or both eyes included, depending on eligibility. Unit of analysis person, based on worse eye
Participants Country: UK (6 collaborating centres)
Participants: 718 (1235 eyes)
Average age: 63 years (range not reported)
Gender: 55% male, 45% female
Race: 70% white, 20% black, 10% other
Inclusion criteria:
+ Newly diagnosed OAG or OHT in one or both eyes
» Adecision to treat had been made by a glaucoma specialist consultant ophthalmologist.
+ Patients were aged > 18 years and were able to provide informed consent.
« Patients were able to complete QoL, disease-specific symptoms and cost questionnaires in English
« It was possible to perform a VF test in the study eye(s) with < 15% false positives.
Exclusion criteria:
« advanced glaucoma in the potentially eligible eye
» secondary glaucoma or any angle closure
« any contraindication to SLT
« aninability to use topical medical therapy
+ previous treatment for OAG or OHT
« congenital or early childhood glaucoma
« visually significant cataract in symptomatic patients who want to undergo cataract surgery
« any current, active treatment for another ophthalmic condition in the hospital eye service
« any history of retinal ischaemia, macular oedema or diabetic retinopathy
« age-related macular degeneration with neovascularisation in either eye or geographic atrophy
« visualacuity (VA) worse than 6/36 in a study eye; non-progressive VA loss better than 6/36 owing to any
comorbidity was permitted provided that it did not affect the response to treatment or later surgical
choices and that it was not under active follow-up.
« any previous intraocular surgery, except uncomplicated phacoemulsification, at least 1 year before
recruitment
« pregnancy at the time of recruitment or intention to become pregnant within the duration of the trial
« medical unsuitability for completion of the trial
+ recentinvolvementin another interventional research study (within 3 months) of any topic
Interventions Intervention:
Primary SLT followed by topical medications as required (Laser-1st) (n = 613 eyes, 356 participants)
Comparator:
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LIGHT 2019 (Continued)

Topical IOP-lowering medication (Medicine-1st) (n = 622 eyes, 362 participants)

Outcomes

Health-related quality of life at 3 years
Cost

IOP over the course of the study
Visual function at three years

Patient toleration

Follow-up: 36 months

Notes

Date study conducted: October 2012 to October 2014 (recruitment)
Funding: National Institute for Health Research (UK)

Conflict of interest: Quote "Gus Gazzard, David Garway-Heath, Rachael Hunter, Gareth Ambler, Catey
Bunce, Richard Wormald, Keith Barton, Gary Rubin and Marta Buszewicz have received a grant from the
National Institute for Health Research (NIHR) for the submitted work. Gus Gazzard reports grants from
Lumenis (Borehamwood, UK) during the conduct of the study; grants from Ellex Medical Lasers (Ade-
laide, SA, Australia), Ivantis, Inc. (Irvine, CA, USA) and Thea Pharmaceuticals (Keele, UK) outside the
submitted work; and personal fees from Allergan (Dublin, Ireland), Alcon (Fort Worth, TX, USA), Glaukos
Corporation (San Clemente, CA, USA), Santen Pharmaceutical Co., Ltd (Osaka, Japan) and Thea Phar-
maceuticals outside the submitted work. David Garway-Heath reports personal fees from Aerie Phar-
maceuticals, Inc. (Durham, NC, USA), Alcon, Allergan, Bausch + Lomb (Rochester, NY, USA), Quark Phar-
maceuticals, Inc. (Ness Ziona, Israel), Quethera Limited and Roche (Basel, Switzerland); grants from
the Alcon Research Institute; and grants and personal fees from Pfizer (New York, NY, USA) and Santen
Pharmaceutical Co., Ltd, outside the submitted work. In addition, David Garway-Heath was a mem-
ber of the Health Technology Assessment (HTA) Clinical Trials Board from 2014 to 2017. Keith Barton
received a grant from NIHR for the Treatment of Advanced Glaucoma Study during the conduct of the
study. In addition, Keith Barton reports grants from Johnson & Johnson Vision (Santa Ana, CA, USA),
New World Medical (Rancho Cucamonga, CA, USA), Alcon, Merck & Co. (Kenilworth, NJ, USA), Aller-

gan and Refocus Group (Dallas, TX, USA); that he has had other financial relationships with Alcon, Mer-
ck & Co., Allergan, Refocus, AqueSys Inc. (Taipei, Taiwan), lvantis, Carl Zeiss Meditec AG (Jena, Ger-
many), Kowa Europe GmbH (Diisseldorf, Germany), Santen Pharmaceutical Co., Ltd, Transcend Med-
ical (Scottsboro, AL, USA), Glaukos (San Clemente, CA, USA), Amakem NV (Diepenbeek, Belgium), Thea
Pharmaceuticals, Alimera Sciences (Alpharette, GA, USA), Pfizer, Advanced Ophthalmic Implants Pte
Ltd (Singapore), Vision Futures (UK) Ltd (London, UK), London Claremont Clinic Ltd (London, UK) and
Vision Medical Events Ltd (London, UK), outside the submitted work; and that he has a patent with
Ophthalmic Implants (PTE) Ltd. Stephen Morris was a member of NIHR Health Services and Delivery Re-
search (HSDR) Research Funding Board (2014-19), the NIHR HSDR Commissioned Board (2014-16), the
NIHR HSDR Evidence Synthesis Sub Board (2016), the NIHR HTA Clinical Evaluation and Trials Board
(2007-10), the NIHR HTA Commissioning Board (2009-13), the NIHR Public Health Research Fund-

ing Board (2011-17) and the NIHR Programme Grants for Applied Research expert subpanel (2017-
present). Marta Buszewicz was a member of the HTA Mental Health Panel from January to May 2018. In
September 2018, this panel was amalgamated into the HTA Prioritisation Committee C (mental health,
women and children’s health), of which Marta Buszewicz was also a member. Marta Buszewicz has also
been a member of the NIHR Research for Patient Benefit, London, funding panel since May 2017."

Trial registration ID: ISRCTN32038223, NCT03395535

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomisation was undertaken online on the same day by the clini-
cal staff who obtained informed consent, using a web-based randomisation
service (Sealed Envelope, London, UK) and achieving full allocation conceal-
ment."
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Allocation concealment Low risk Quote: "Randomisation was undertaken online on the same day by the clini-

(selection bias) cal staff who obtained informed consent, using a web-based randomisation
service (Sealed Envelope, London, UK) and achieving full allocation conceal-
ment."

Blinding of participants High risk Quote: "Following randomisation, the details of the treatment and specific

and personnel (perfor- arrangements and instructions were communicated to the patients by a mem-

mance bias) ber of the trial team. Owing to the pragmatic design of this trial, the patients

All outcomes and clinicians were unmasked to the treatment arm; however, all clinical mea-
surements (IOP, VF, HRT) were carried out by masked observers and treatment
decisions were masked by the use of a computerised evidence-based decision
support algorithm".

Blinding of outcome as- Low risk Quote: "Following randomisation, the details of the treatment and specific

sessment (detection bias) arrangements and instructions were communicated to the patients by a mem-

All outcomes ber of the trial team. Owing to the pragmatic design of this trial, the patients
and clinicians were unmasked to the treatment arm; however, all clinical mea-
surements (IOP, VF, HRT) were carried out by masked observers and treatment
decisions were masked by the use of a computerised evidence-based decision
support algorithm".

Incomplete outcome data  Low risk Judgement comment: follow-up was high and equal between both groups

(attrition bias) (329/356 (92%) vs 323/362 (89%)).

All outcomes

Selective reporting (re- Low risk Judgement comment: protocol and statistical analysis plan published

porting bias)

Liu 2012

Study characteristics

Methods

Parallel-group RCT

One eye included per person (the first eye treated)

Participants

Country: Canada (1 centre)

Participants: 42 participants (42 eyes)

Average age: 50 years (range from 29 to 60)

Gender: 69% male; 31% female

Race: NR
History: NR

Inclusion criteria:

« Young patients (age 60 or younger) who had never received laser trabeculoplasty or trabeculectomy

« Topical medication did not lower IOP sufficiently according to their clinically-based target pressure
level. Maximum tolerable medical therapy was not necessarily reached before laser was recommend-
ed, and visual field progression could result in a reassessment of the target |IOP.

Exclusion criteria: NR

Interventions

Intervention 1:
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Liu 2012 (continued)

« SLT (n=20 participants, 20 eyes)
Intervention 2:

o ALT (n=22 participants, 22 eyes)

Outcomes IOP measurement

Follow-up: 2 years

Notes Date study conducted: NR
Funding: Neurosciences Research Program Summer Studentship award
Conflict of interest: None

Trial registration ID: NCT01087684

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not reported
(attrition bias)
All outcomes

Selective reporting (re- Low risk In trial registration, sample size was determined and primary outcomes
porting bias)

Mansouri 2016

Study characteristics

Methods Within-person RCT

Participants Country: Switzerland (1 centre)
Participants: 29 participants (58 eyes)
Average age: 54 years (range from 23 to 73)
Gender: 72% male; 28% female
Race: 72% white, 14% black, 14% Asian
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Mansouri 2016 (Continued)

History: NR
Inclusion criteria:

o >18years

« primary or secondary OAG (repeatable abnormal standard automated perimetry test results (Octo-
pus, Haag-Streit) in the presence of abnormal appearance of optic disc (presence of neuroretinal rim
thinning or localised or diffuse retinal nerve fibre layer defects indicating glaucoma) by slit lamp or
SD-OCT

« gonioscopically open angle
« medically uncontrolled IOP and/or intolerance to medical IOP treatment

« topical medication did not lower 0P sufficiently according to their clinically-based target pressure
level. Maximum tolerable medical therapy was not necessarily reached before laser was recommend-
ed, and visual field progression could result in a reassessment of the target IOP.

Exclusion criteria:

« previous laser trabeculoplasty or iridoplasty
« previous glaucoma incisional surgery

Interventions

Intervention 1:
« pattern scanning laser trabeculoplasty (n =29 participants, 29 eyes)
Intervention 2:

o SLT (n=29 participants, 29 eyes)

Outcomes Primary outcome: >=20% decrease in IOP without medication
Follow-up: 6 months
Notes NCT02231515
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomisation was performed using sequentially numbered sealed envelopes
tion (selection bias)
Allocation concealment Low risk [S]ealed envelopes, prepared by a study co-ordinator who was not involved in
(selection bias) other aspects of the study, to assign each eye to PSLT or SLT
Blinding of participants Low risk Patients were masked as to the treatment allocation.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Intraocular pressure measurements were performed by experienced residents
sessment (detection bias) who were not masked to the laser procedure but were uninvolved in the study.
All outcomes
Incomplete outcome data  Low risk All eyes that were randomised were analysed in an intent-to-treat analysis.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Not mentioned
porting bias)
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Moorfields PTT 1994

Study characteristics

Methods

Parallel-group RCT
One eye included per person (if there was asymmetry between the eyes, the worse eye was included in
the trial. If the eyes were equivalent then the eye to be included in the trial was selected randomly).

Participants

Country: United Kingdom (1 centre)
Participants: 168 participants (168 eyes)
Average age: 63 years (range not reported)
Gender: NR

History: NR

Race: NR

Inclusion criteria:

« |OP equal or greater 24 mmHg on 2 different occasions
« Cup to disc ratio equal or greater than 0.6 and/or notching, and/or pallor of the neuroretinal rim
+ Glaucomatous visual field loss using the Friedmann Field Analyser

Interventions

Intervention:

o ALT (plus pilocarpine if IOP not controlled) (n =55 eyes). It was performed in 2 sessions 2 weeks apart,
50 burns over 180 degrees each session, 50 micra spot size, 0.1 seconds, 0.5-1.0 W. 0.3% prednisolone
was used 4 times a day for 4 days and pilocarpine if necessary. Pilocarpine was used 2% four times a
day 1 week prior the laser treatment.

Comparator 1:

+ Medical treatment (pilocarpine and/or sympathomimetics and/or timolol and/or carbonic anhydrase
inhibitor (n =56 eyes)

Comparator 2:

« Surgical treatment (trabeculectomy) (n =57 eyes)

Outcomes

Failure criteria:

1. IOP equal or greater than 22 mmHg after 3 months of treatment or visual field loss greater than 2%
per annum

If failure occurred, the second-line treatment was undertaken and again randomly allocated.

Success:

6 months: surgery = 100%; med = 87%; laser = 86%;

3years: surgery = 99.9%; med = 89.2%; laser = 85%

The visual field deterioration is determined by a mean score, but is shown in Table 4 (1994). There is no
absolute number.

Follow-up: 60 months

Notes

Date study conducted: NR
Funding: Frost Foundation
Conflict of interest: NR

Trial registration ID: NR
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Moorfields PTT 1994 (continued)

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated sequence allocation

Allocation concealment
(selection bias)

Low risk The patients were randomly allocated using a computer selection.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Masking not mentioned and interventions different

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Masking not mentioned and interventions different

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Described failures but did not describe dropouts

Selective reporting (re-
porting bias)

Unclear risk No access to study protocol or trial registration entry

Moriarty 1988

Study characteristics

Methods

Parallel-group RCT

Randomised people to treatment but, for participants with two eyes eligible, investigators used a with-
in-person study approach (right eyes were randomised and left eye received the alternative interven-
tion).

Participants

Country: Jamaica (1 centre)
Participants: 30 participants (48 eyes)
Average age: 62 years (range from 27 to 77)

Gender: 53% male, 47% female
Race: 100% black

History: NR

Inclusion criteria:

« Phakic POAG

« |0P of 22 mmHg or greater despite maximal medical therapy
» Glaucomatous optic disc cupping

» Glaucomatous visual field changes on Goldmann perimetry

Exclusion criteria:

Developmental, aphakic, inflammatory, haemolytic and pseudo-exfoliative types of glaucoma
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Moriarty 1988 (Continued)

Interventions Intervention:

« ALT (n = 25 eyes): Technique: 50 micra in the anterior portion of the trabecular meshwork, 0.1 sec
of duration, power was adjusted to 800 to 1000 mW. 50 burns placed over nasal 180 degrees at first
application. If, after 3 months, the IOP remained high, the procedure was repeated at 180 degrees
temporally. Eyes received prednisolone acetate 1% if there was uveitis.

Comparator:

« Fulltolerable anti-glaucoma medical treatment (n =23 eyes) - pilocarpine 4% and acetazolamide oral-
ly. 4 participants also used timolol.

Outcomes Success criteria: successful control: IOP <22 mmHg
Improvement: reduction in IOP of 5 mmHg but keeping levels of more than 22 mmHg
No improvement: reduction in IOP of 4 mmHg or less but keeping levels of 22 mmHg or greater
Deterioration: rise in IOP of 5 mmHg or more

Follow-up: 12 months

Notes Date study conducted: NR
Funding: NR
Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 48 eyes enrolled, one eye needed surgery and was excluded. 47 completed one
(attrition bias) year of follow-up.
All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Nagar 2005
Study characteristics
Methods Parallel-group RCT
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Nagar 2005 (Continued)

Both eyes were treated with the same treatment, but only the eye with the higher IOP at baseline was
enrolled in the study. If the IOP was the same in both eyes, the right eye was enrolled

Participants Country: United Kingdom (2 centres)
Participants: 167 participants (167 eyes)
Average age: 63 years (range from 22 to 90)

Gender: 46% male; 64% female

Race: 22% African or Afro-Carribean origin; 78% white
History: NR

Inclusion criteria:

« Ocular hypertension, primary or secondary open-angle glaucoma, either newly diagnosed or con-
trolled on medical therapy

Exclusion criteria:

« Congenital glaucoma

+ Angle-closure glaucoma

» Eyes with previous laser or surgical glaucoma intervention
« Previous anterior segment pathology, such as uveitis, etc.

Interventions Intervention 1:
o 90°SLT (n =35 participants, 35 eyes)
Intervention 2:
« 180°SLT (n =49 participants, 49 eyes)
Intervention 3:
o 360° SLT (n = 44 participants, 44 eyes)
Comparator:

« Latanoprost (n =39 participants, 39 eyes)

Outcomes Primary success: 20% IOP reduction from baseline IOP and a 30% reduction from baseline with no ad-
ditional anti-glaucomatous interventions

Secondary outcomes: Transient adverse events during the first week

Follow-up: 12 months

Notes Date study conducted: Randomisation from January 2002 to 2003
Funding: Lumenis Inc. (Coherent Medical Group, Palo Alto, CA)
Conflict of interest: The authors have no proprietary interest in Selectra.

Trial registration ID: ISRCTN77145641 (retrospectively registered)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Randomisation was performed using a sealed, shuffled envelope system, in

tion (selection bias) which allocated treatment was written on treatment cards. These cards were
Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 76

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Nagar 2005 (Continued)

placed into identical sealed envelopes, which were then shuffled several times
and sequentially numbered.

Allocation concealment Low risk No participants' identifiers were used in this process. None of the individuals

(selection bias) involved in generating the randomisation took any further part in the study.
The sealed envelopes were kept in locked drawers, which were unlocked be-
fore treatment.

Blinding of participants High risk Masking not mentioned and interventions different

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Mean follow-up was 10.3 months, but range from 1 to 12 months. There was no

(attrition bias) precise description of losses to follow-up nor number of participants at each

All outcomes time point of the follow-up.

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Ozen 2020

Study characteristics

Methods

Within-person study

Quote "A single session of SLT 180 degrees to one randomly selected eye (Group 1, n =26) and 360 de-
grees to the other eye (Group 2, n = 26) was applied on the same days as adjunctive treatment in these

cases."

Participants

Country: Turkey

Participants: 26 participants (52 eyes)

Age: average age: 62 years (mean) range not reported
Gender: 46% male, 54% female

Race: Not reported

Inclusion criteria:

« bilateral POAG with high IOP despite anti-glaucoma drug treatment;
+ hospital visits regularly for at least 6 months;
+ both eyes receiving the maximum tolerable drug therapy.

Exclusion criteria:

« previous histories of ocular trauma or glaucoma surgery;
« corneal pathologies;
« receipt of more than one SLT treatment.

Interventions

Intervention:

SLT 180 degrees (n = 26 eyes, 26 participants)
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0zen 2020 (Continued)

Comparator: SLT 360 degrees (n = 26 eyes, 26 participants)

Outcomes Iridocorneal angle, IOP, optic nerve and retinal exam, central corneal thickness, endothelial cell count

Follow-up: 6 months

Notes Date study conducted: Not reported
Funding: Not reported
Conflict of interest: Quote "The authors declare no conflict of interest."”

Trial registration ID: Not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote "A single session of SLT 180 degrees to one randomly selected eye

tion (selection bias) (Group 1, n=26) and 360 degrees to the other eye (Group 2, n = 26) was applied
on the same days as adjunctive treatment in these cases."

Allocation concealment Unclear risk Judgement comment: not reported

(selection bias)

Blinding of participants High risk Not reported and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Not reported and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Judgement comment: Within-person study so both eyes followed up but un-
(attrition bias) clear if people dropped out of study - inclusion criteria mentioned dropouts.
All outcomes

Selective reporting (re- Unclear risk No access to study protocol and study not registered
porting bias)

Rosenfeld 2012

Study characteristics

Methods Parallel-group RCT
One eye per person; unclear how eye selected

Participants Country: Israel
Participants: 52 participants (52 eyes)
Age: average age 72 years (mean range not reported)
Gender: 48% male, 52% female
Race: Not reported
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Rosenfeld 2012 (continued)

Inclusion criteria:

« olderthan 18 years of age;
« history of glaucoma with subtypes POAG, PXF, pigmentary glaucoma, or OHT;
« successful phacoemulsification-assisted cataract surgery with intracapsular lens implantation;

« lasertreatment (SLT or ALT) not less then 3 months and not more then 6 months following the cataract
surgery.

Exclusion criteria:

« complicated cataract surgery;

« intraocular lens implantation other than an intracapsular lens;

« advanced visual field defect within 10° of fixation;

« previous glaucoma surgery (except for peripheral iridotomy or ALT);
« previous SLT;

« severe corneal disease that resulted in inaccurate applanation measurements, or that inhibited the
adequate visibility of the TM on gonioscopy;

« systemic steroids;
« endophthalmitis or uveitic glaucoma.

Interventions

Intervention:
SLT (22 eyes, 22 participants)
Comparator:

ALT (30 eyes, 30 participants)

Outcomes IOP-lowering effect; failure decrease < 15% in IOP
Follow-up: 12 months
Notes Date study conducted: Not reported
Funding: None Quote "The authors have not received any grant support or research funding, and do
not have any proprietary interests in the materials described in the article."
Conflict of interest: Quote "The authors report no conflicts of interest in this work."
Trial registration ID: Not reported
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote "Each patient was randomly assigned to receive either the SLT or ALT
treatment according to a note that was written, which specified the name of
the designated treatment, and which was placed in an unmarked and closed
envelope."

Allocation concealment
(selection bias)

Unclear risk Quote: "Each patient was randomly assigned to receive either the SLT or ALT
treatment according to a note that was written, which specified the name of
the designated treatment, and which was placed in an unmarked and closed

envelope."
Blinding of participants High risk Judgement comment: not reported and interventions different
and personnel (perfor-
mance bias)
All outcomes
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Rosenfeld 2012 (continued)

Blinding of outcome as- High risk Judgement comment: not reported and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Judgement comment: 73% of SLT group followed up compared with 57% of
(attrition bias) the ALT group
All outcomes

Selective reporting (re- Unclear risk Not possible to assess
porting bias)

Rouhiainen 1988

Study characteristics
Methods Parallel-group RCT
Unclear how people/eyes were randomly allocated
Participants Country: Finland (1 centre)
Participants: 100 participants (120 eyes)
Average age: 71 years (range from 51 to 87)
Gender: 41% male; 59% female
Race: NR
History: NR
Diagnosis: 50% POAG and 50% capsular glaucoma
Inclusion criteria:
« OAG;
« On maximal tolerated anti-glaucoma medication insufficient to control the glaucoma.
Exclusion criteria: NR
Interventions Intervention 1:
« ALT 50 micra, 0.1 sec, power level 500 mW (n = 30 eyes)
Intervention 2:
« ALT, 50 micra, 0.1 sec, power level 600 mW (n = 30 eyes)
Intervention 3:
« ALT, 50 micra, 0.1 sec, power level 700 mW (n =30 eyes)
Intervention 4:
« ALT, 50 micra, 0.1 sec, power level 800 mW (n =30 eyes) .
Medication was kept unchanged. No anti-inflammatory drugs were used.
Outcomes Failure criteria:
1. PAS formation
2.10P > or =21 mmHg or no decrease of IOP <3 mmHg
Follow-up: 12 months
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Rouhiainen 1988 (Continued)

Notes Date study conducted: Operations were done in 1986.
Funding: Finish Eye Foundation, Helsinki
Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Randomisation was done by "picking from a hat" (personal communication).
(selection bias)

Blinding of participants High risk Not blinded (personal communication)
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Not blinded (personal communication)
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not mentioned
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Sherwood 1987

Study characteristics

Methods Within-person RCT

Participants Country: United Kingdom (1 centre)
Participants: 25 participants (50 eyes)
Average age: 73 years (range from 56 to 90)

Gender; NR
Race: NR
History: NR
Inclusion:

« Bilateral POAG;

« |OP above 21 mmHg;

+ Glaucomatous disc change;

« Visualfield loss;

« No previous eye surgery;

« No evidence of other eye disease;
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Sherwood 1987 (Continued)

« Patients taking in both eyes the maximum anti-glaucoma medication that could be tolerated;

+ Despite treatment, IOP was consistently exceeding 21 mmHg and considered to be inadequately con-
trolled.

Exclusion criteria: NR

Interventions Intervention:

o ALT (n =25 eyes) (360 degrees, 100 burns, 0.1 seconds, 150 to 350 micra size spots) continued with
maximal medical therapy. The participants received topical prednisolone 1% 4 times a day for one
week after the treatment.

Comparator:

o MMT (n=25eyes)

Outcomes Success criteria: IOP decrease of 20% or more from the baseline examination; no IOP readings above 21
mmHg; stable visual fields by Goldmann perimetry

Follow-up: 35 months (30 to 40)

Notes Date study conducted: NR
Funding: GMC
Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Sequence generation by computer

tion (selection bias)

Allocation concealment Low risk Not reported but within-person study so all patients received both treatments
(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Post-laser tonometry readings were checked by two independent observers,
sessment (detection bias) who had no knowledge which eye had received the laser
All outcomes

Incomplete outcome data  Low risk One patient died and one got dementia, so it was impossible to obtain accu-
(attrition bias) rate visual fields, but IOP was checked.

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Smith 1984

Study characteristics
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Smith 1984 (continued)
Methods

Parallel-group RCT

One eye included per person; unclear how selected

Participants

Country: USA (1 centre)

Participants: 100 participants (100 eyes)

Average age: 67 years (range not reported)

Gender: NR
Race: 89% white, 11% black

History: NR
Inclusion criteria:

COAG;

Phakic eyes;

Visual field and/or optic nerve damage (not specified by which methods);
Uncontrolled with maximum tolerated medical therapy.

Exclusion criteria: NR

Interventions

Intervention 1:

Bichromatic wavelength (blue-green) ALT, performed with 80 burns over 360 degrees of the anterior
portion of the trabecular meshwork (n =50 eyes)

Intervention 2:

Monochromatic wavelength (green) ALT applied with the same technique (n =50 eyes)

Maximum tolerated medical therapy was continued in both groups.

Outcomes Failure: need for filtering surgery
Follow-up: 2 to 14 months (9.5 months)
Notes Date study conducted: NR
Funding: NR
Conflict of interest: NR
Trial registration ID: NR
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported
tion (selection bias)
Allocation concealment Unclear risk Not reported
(selection bias)
Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-
mance bias)
All outcomes
Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 83

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Smith 1984 (continued)

Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not reported
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)

Tang 2011

Study characteristics

Methods Parallel-group RCT

Apparently one eye included per person, but it was not clear how the eye was selected.

Participants Country: China (1 centre)
Participants: 74 participants (74 eyes)
Average age: 53 years (range from 32 to 79)
Gender: 43% male; 57% female
Race: NR
Inclusion criteria:

« Ocular hypertension (OHT), suspected glaucoma, or primary open-angle glaucoma (POAG);

« OHT was defined by an IOP greater than 21 mm Hg without glaucomatous optic nerve head or nerve
fibre changes;

« Suspected glaucoma was defined by suspicious but not definite optic nerve head, nerve fibre layer,
or visual field abnormalities suggesting glaucoma;

» POAG was defined by definitely glaucomatous optic nerve head or nerve fibre layer abnormalities,
with or without visual field defects;

« None had received any related treatment;
« Baseline IOP ranged from 21 to 30 mm Hg.

Exclusion criteria: NR

Interventions Intervention 1:
« Low-energy SLT (half of the energy used in the control group, ranging from 0.3 to 0.5 mJ)
Intervention 2:

« Conventional-energy SLT (conventional energy used in laser, ranging from 0.6 to 1.0 mJ)

Outcomes IOP outcome

Notes Date study conducted: May 2007 to November 2008
Funding: NR

Conflict of interest: NR
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Tang 2011 (Continued)

Trial registration ID: NR

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Stated as randomised but unclear how the allocation schedule was generated
tion (selection bias)

Allocation concealment Unclear risk Not reported

(selection bias)

Blinding of participants High risk Masking not mentioned and interventions different

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Masking not mentioned and interventions different

sessment (detection bias)

All outcomes

Incomplete outcome data High risk 29/39 (74%) eyes in low-energy group and 28/35 (80%) in conventional-energy
(attrition bias) group completed 1-year follow-up.

All outcomes

Selective reporting (re- Unclear risk No access to study protocol or trial registration entry

porting bias)

Tufan 2017

Study characteristics

Methods

Within-person study and parallel-group RCT

One eye randomly selected for laser treatment; contralateral continued with medication.

Laser-treated eyes randomised to SLT 180 degrees or SLT 360 degrees

Participants

Country: Turkey

Participants: 40 participants, 80 eyes

Average age: 54 years (range not reported)

Gender: 48% male, 52% female

Race: NR

Inclusion criteria:

« presence of bilateral POAG;

» both eyes receiving the same anti-glaucoma medications;

« |OP of both eyes < 23 mmHg (average of the last 3 measurements) and equal (difference between IOP
of both eyes <2 mmHg in the last 3 measurements).

Exclusion criteria:

« previous intraocular operations or laser procedures;
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Tufan 2017 (Continued)

« pseudoexfoliation or pigmentary glaucoma or advanced glaucoma (vertical cup/disc ratio > 0.8);

« signs of corneal and/or lens abnormalities that might preclude precise tonometry or visualisation of
the cup and optic disc.

Interventions

Intervention:
+ SLT (40 eyes) divided into 360 (22 eyes) or 180 degrees (18 eyes)
Comparator:

+ Medication (40 eyes)

Outcomes IOP, complications
Follow-up: 6 months

Notes Date study conducted: December 2012 to June 2013
Funding: "The authors declared that this study received no financial support."
Conflict of interest: Quote: "No conflict of interest was declared by the authors".
Trial registration ID: NR

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Judgement comment: not reported

tion (selection bias)

Allocation concealment
(selection bias)

Unclear risk Judgement comment: not reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Judgement comment: study was not masked

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Judgement comment: study was not masked

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Judgement comment: not reported

Selective reporting (re-
porting bias)

Unclear risk Judgement comment: no access to protocol or trials registry entry

Watson 1984

Study characteristics

Methods

Parallel-group randomised controlled clinical trial (RCT). If a participant required a second eye to be
treated, this was subjected to the same randomisation procedure as the first.

Participants

Country: United Kingdom (2 centres)
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Watson 1984 (Continued)

Participants: 61 participants (95 eyes). There was some inconsistency in the description of the number
of people enrolled and the number included in the analysis and follow-up. We considered 94 eyes.

Average age: 70 years (range 38 to 86)

Gender: 43% male, 57% female
Race: NR

History: NR

Inclusion criteria:

» OAG classified as severe or with evidence of progression of disease or not responding to medical treat-
ment.

Interventions

Intervention:

« ALT (n=46 eyes). Blue/green laser source, applied 180 degrees of the trabecular meshwork, 50 burns,
50 micra spot

Comparator:

« Trabeculectomy (n =48 eyes). Standard technique with a fornix-based flap

Outcomes Continuous data; need for medication; need for filtering surgery
Follow-up: 6 months
Notes Date study conducted: December 1982 to October 1983
Funding: NR
Conflict of interest: NR
Trial registration ID: NR
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported
tion (selection bias)
Allocation concealment Low risk Patients were allocated in a strictly randomised manner by a lay third party
(selection bias) not involved in the study to have one of the treatments.
Blinding of participants High risk Masking not mentioned and interventions different
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Masking not mentioned and interventions different
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Not mentioned
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No access to study protocol or trial registration entry
porting bias)
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Wong 2021

Study characteristics

Methods

Parallel-group RCT

One eye per person; quote "If both eyes of a patient were eligible for inclusion, only one eye would be
assigned for randomisation 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."

Participants

Country: China (Hong Kong)

Participants: 132 participants (132 eyes)

Age: average age: 62 years (mean) range not reported
Gender: 51% male, 49% female

Race: Chinese

Inclusion criteria:

« olderthan 18 years of age;
« diagnosis of POAG or OHT with trabecular meshwork visible for 360 degrees;
« |OP =35 mm Hg (after washout).

Exclusion criteria:

« visual acuity worse than 20/40;

« history of uveitis;

« previous laser trabeculoplasty;

« previous glaucoma surgery;

« systemic or topical use of steroid within 3 months of study entry;
« using more than one class of IOP-lowering medication.

Interventions

Intervention:
PSLT (65 eyes, 65 participants)
Comparator:

SLT (67 eyes, 67 participants)

Outcomes IOP reduction >=20%, mean IOP, visual fields, retinal nerve fibre layer thickness, visual acuity, corneal
endothelial cell counts, complications
Follow-up: 12 months

Notes Date study conducted: January 2015 to December 2016
Funding: Quote "This study was funded by Hong Kong Food and Health Bureau Health and Medical Re-
search Fund (02130446)."
Conflict of interest: quote "CK-SL has received research support in the form of an instrument (Cirrus
HD-OCT) from Carl Zeiss Meditec, and in the form of a research grant, speaker honorarium and instru-
ment (Triton OCT) from Topcon."
Trial registration ID: Clinical Trials Registry, the Chinese University of Hong Kong CUHK_CCT00407
(https://www?2.ccrb.cuhk.edu.hk/registry/public/246)

Risk of bias

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

88



Cpchrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Wong 2021 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Randomisation (1:1) to PSLT or SLT was carried out based on an odd/

tion (selection bias) even designation generated from a random number table masked to the inves-
tigators except the technician (GL) responsible for the randomisation".

Allocation concealment Low risk Quote: "Randomisation (1:1) to PSLT or SLT was carried out based on an odd/

(selection bias) even designation generated from a random number table masked to the inves-
tigators except the technician (GL) responsible for the randomisation".

Blinding of participants Low risk Quote: "The patients, but not the ophthalmologists, were masked to treat-

and personnel (perfor- ment allocation. PSLT/SLT was performed by five trained ophthalmologists

mance bias) (MW, IL, PC,NC and CL)."

All outcomes

Blinding of outcome as- Low risk Quote: "Intraocular pressure was measured at the baseline, and then at 1 day,

sessment (detection bias) 1 week, 1, 3, 6,9 and 12 months after PSLT or SLT, using a calibrated Goldmann

All outcomes applanation tonometer by trained ophthalmologists masked to the clinical in-
formation."

Incomplete outcome data  Low risk Judgement comment: Follow-up high: 100% in SLT group and 95% in PSLT

(attrition bias) group

All outcomes

Selective reporting (re- High risk Judgement comment: Some modifications to outcome measures compared

porting bias)

with trial registry e.g. primary outcome trials register: "The proportion of eyes
with =20% reduction of IOP from baseline at 12 months following PLT/SLT"
and primary outcome paper: "The primary outcome measure was the propor-
tion of patients with = 20% IOP reduction at 12 months without IOP-lowering
medications (complete success)."

Yong 2020

Study characteristics

Methods

Parallel-group RCT

One eye per person; quote: "If both eyes require treatment, both eyes received the same treatment but
only the eye with highest IOP was used for analysis. In the case where the IOP was same in both eyes,
the worse eye with more severe MD [mean deviation] from HFA [Humphrey Field Analyser] was used."

Participants

Country: Malaysia

Participants: 17 participants (17 eyes)

Age: average age: 68 years, range 54 to 81

Gender: 53% male, 47% female

Race: 70% Chinese, 30% Malay

Inclusion criteria:

+ diagnosed with POAG with suboptimal IOP control despite pre-existing topical anti-glaucoma med-

ications;

« 18yearsand above;

« POAG with typical glaucomatous optic nerve head and retinal nerve fibre layer damage with corre-
spondingvisual field damage, open anterior chamber angle, and no signs of any secondary glaucoma;
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« using three or fewer topical anti-glaucoma medications;

« mean deviation values between 0 and -12 dB at baseline in the study eye on Humphrey Field Analyser;
« glaucoma progression that warranted step-up treatment;

« able to sign written informed consent.

Exclusion criteria:

« presence of history or evidence of glaucoma other than POAG;
« advanced glaucomatous field loss with mean deviation >-12dB;

« previous history of intraocular surgery (including glaucoma surgery), with the exception of uncompli-
cated phacoemulsification that did not require additional intervention for complications;

« iridotrabecular drainage angle anomalies;

 severe non-proliferative diabetic retinopathy or worse;

« neovascularisation or rubeosis iridis;

« current use of a systemic corticosteroid, epinephrine or clonidine;

« any conditions precluding or presumed to preclude reliable VFs and disc photography;
« unable to come for six months of follow-up.

Interventions

Intervention:
SLT (10 eyes, 10 participants)
Comparator:

Topical medication (7 eyes, 7 participants))

Outcomes IOP, health-related QoL, side effects, costs
Follow-up: 6 months
Notes Date study conducted: February 2016 to October 2017
Funding: Quote "We would like to acknowledge Universiti Kebangsaan Malaysia for providing study
grant Dana Fundamental (study code FF-2016-046) for this project.”
Conflict of interest: not reported
Trial registration ID: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "The patients were then randomised to one of the two treatment
tion (selection bias) groups: adding SLT treatment (SLT group) or stepping-up topical anti-glauco-
ma medication (MED group) using a list of computer generated pseudo-ran-
dom numbers designed to yield expected assignment ratio of 1:1. The ran-
domisation number was assigned to patients sequentially according to the or-
der of enrolment within the strata."”
Allocation concealment Unclear risk Judgement comment: not reported
(selection bias)
Blinding of participants High risk Quote: "All other personnel were masked to the randomisation of patients ex-

and personnel (perfor-
mance bias)
All outcomes

cept the study investigators (YMH and JCH). It was not possible to mask the pa-
tients."
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Yong 2020 (Continued)

Blinding of outcome as- Low risk Quote "All other personnel were masked to the randomisation of patients ex-
sessment (detection bias) cept the study investigators (YMH and JCH). It was not possible to mask the pa-
All outcomes tients."

Incomplete outcome data  Unclear risk Judgement comment: Groups rather small; 9/10 (90%) followed up in SLT and
(attrition bias) 5/7 (70%) in medical group

All outcomes

Selective reporting (re- Unclear risk Not possible to assess
porting bias)

Zhang 2015

Study characteristics

Methods Parallel-group RCT

Only one eye; unclear how selected

Participants Country: China (1 centre)
Participants: 45 participants (67 eyes)
Average age: 45 years (range 18 to 72)
Gender: 87% male, 13% female
Race: 100% Chinese
Inclusion criteria:

« primary open-angle glaucoma (POAG);
« |OP greater than 21 mm Hg;

« glaucomatous optic nerve head or nerve fibre abnormalities, with or without visual field defect. Sus-
pected glaucoma was defined by suspicious but not definite changes in optic nerve head, nerve fibre
layer, or visual field abnormalities suggesting glaucoma;

» newly diagnosed or with 4 weeks medication washout.
Exclusion criteria:

» secondary open-angle glaucoma;

« cup-to-disc ratio larger than 0.9;

« remaining 5-10 central degrees or only preserved temporal island;
» oneeye patient;

« patients on topical or systemic corticosteroid.

Interventions Intervention:
« Subthreshold SLT (n = 26 eyes)
Comparator:

« Standard SLT (n =26 eyes)

Outcomes Failure: |IOP decrease >=20%

Follow-up:12 months
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Zhang 2015 (Continued)

Notes Date study conducted: NR

Funding: Medical Scientific Research Foundation of Guangdong Province (A2014043, Guangzhou, Chi-
na) (to Hong Yang Zhang) and the Key Clinical Program of the Ministry of Health ([2010]439-176, China)
(to Min Bin Yu)

Conflict of interest: NR

Trial registration ID: NR

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not reported

tion (selection bias)

Allocation concealment Unclear risk Not reported
(selection bias)

Blinding of participants Unclear risk Not reported
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not reported
sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk Not reported

(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Not referred
porting bias)

Zhang 2016
Study characteristics
Methods Parallel-group RCT
One eye per person; unclear how selected
Participants Country: China
Participants: 52 participants, 52 eyes
Average age: 45 years
Gender: NR
Inclusion criteria:
« POAG i.e. glaucomatous optic nerve head or nerve fibre abnormalities, with or without visual field
defects (International Society of Geographical and Epidemiological Ophthalmology (ISGEO) criteria);
« |OP>21 mmHg.
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Zhang 2016 (Continued)

Exclusion criteria:

+ secondary OAG;

« cup todiscratio larger than 0.9;

* remaining of only 5°-10° of central visual field or having only a preserved temporal island;
« one-eyed patients;

« patients on topical or systemic corticosteroid.

Interventions

Intervention:
Subthreshold SLT (number not reported)
Comparator:

Conventional SLT (number not reported)

Outcomes Follow-up: 12 months

Notes Date study conducted: NR
Funding: Quote: "The work was supported by a grant from the Medical Scientific Research Foundation
of Guangdong Province (A2014043, Guangzhou, China) (to Hong Yang Zhang) and the Key Clinical Pro-
gram of the Ministry of Health
([2010]439-176, China) (to Min Bin Yu)."
Conflict of interest: Quote: "The authors declare that there are no competing interests regarding the
publication of this paper."
Trial registration ID: NR

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Judgement comment: not reported

tion (selection bias)

Allocation concealment Unclear risk Judgement comment: not reported

(selection bias)

Blinding of participants High risk Judgement comment: not reported

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Judgement comment: not reported

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Judgement comment: follow-up not reported and numbers in each group not

(attrition bias) reported

All outcomes

Selective reporting (re- Unclear risk Judgement comment: no access to protocol or trial registry entry

porting bias)

AGIS: Advanced Glaucoma Intervention Study
ALT: argon laser trabeculoplasty
CIGTS: Collaborative Initial Glaucoma Treatment Study
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COAG: chronic open-angle glaucoma

DLT: diode laser trabeculoplasty

ELT: excimer laser trabeculoplasty

GLT: Glaucoma Laser Trial

HRT: Heidelberg Retina Tomograph

ID: identification

I0P: intraocular pressure

ISGEO: International Society of Geographical and Epidemiological Ophthalmology
ITT: intention-to-treat

LF: laser first

MF: medication first

MLT: micropulse laser trabeculoplasty

mo: months

MMT: maximal medical therapy

NR: not reported

NTG: normal-tension glaucoma

OAG: open-angle glaucoma

OD: oculus dexter (right eye)

OHT: ocular hypertension

0S: oculus sinister (left eye)

PAS: peripheral anterior synechiae

PC20: provocative concentration that reduced at least 20% of the forced expiratory volume
POAG: primary open-angle glaucoma

PSLT: pattern scanning laser trabeculoplasty
PV: performance value

PXF: pseudoexfoliation syndrome

QoL: quality of life

RCT: randomised controlled trial

SD-OCT: spectral Domain Optical Coherence Tomography
SLT: selective laser trabeculoplasty

SVFD: sustained visual field defect

TM: trabecular meshwork

VA: visual acuity

VF: visual field

W: watts

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Agarwal 2006 Not a randomised controlled trial (i.e. non random allocation to treatment)
Ayala 2011 Not a randomised controlled trial (i.e. non random allocation to treatment)
Ayala 2014 Participants had been previously treated with laser.
Bozi¢ 2011 Comparison not eligible for inclusion: brimonidine versus apraclonidine for IOP spike prevention
after ALT
Brancato 1988 Study did not measure any of the review outcomes.
Brooks 1993 Not a randomised controlled trial (i.e. non random allocation to treatment)
Canadian Laser Study Trial Participants had been previously treated with laser.
Network 2019
Chudoba 2014 Not a randomised controlled trial (i.e. non random allocation to treatment)
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Study

Reason for exclusion

De Keyser 2017

Participants were initially randomly allocated but patients who refused SLT were allocated to the
control group.

Demailly 1989

Comparison not eligible for inclusion: argon laser trabeculoplasty versus vascular medication

Detry-Morel 2008

Not a randomised controlled trial (i.e. non random allocation to treatment)

Douglas 1987

Follow-up less than 6 months (6 weeks)

EMGT 1999

Comparison not eligible for inclusion: laser trabeculoplasty combined with medication versus no
treatment which was not one of the prespecified comparisons of the review.

Englert 1997

Follow-up less than 6 months (3 months)

Fea 2017

Not a randomised controlled trial (i.e. non random allocation to treatment)

Fink 1988

Not a randomised controlled trial (i.e. non random allocation to treatment)

Francis 2011

Not a randomised controlled trial (i.e. non random allocation to treatment)

Frenkel 1997

Study did not measure any of the review outcomes.

Gandolfi 2004

Study did not measure any of the review outcomes.

Germano 2021

Not a randomised controlled trial (i.e. non random allocation to treatment)

Glaucoma Intensive Treatment

Comparison of multi-therapy versus mono-therapy in people with OAG

Study 2018

Goyal 2010 Follow-up less than 6 months (one month)

Heijl 1984 Not a randomised controlled trial (i.e. non random allocation to treatment)

Hollo 1996 Not a randomised controlled trial (i.e. non random allocation to treatment); right eye of each par-
ticipant received argon laser trabeculoplasty and left eye received Q-switched Nd:Yag laser tra-
beculoplasty (non-randomised)

Hua 2014 Not a randomised controlled trial (i.e. non random allocation to treatment)

Huk 1991 Follow-up less than 6 months (24 hours)

ISRCTN17339574 Follow-up less than 6 months

ISRCTN27208571 Study stopped because of logistical problems (personal communication from principal investiga-
tor)

ISRCTN42557387 Primary angle-closure glaucoma.

ISRCTN66330584 Study was probably not done (personal communication)

Jinapriya 2014

Wrong intervention - anti-inflammatory approaches after SLT

Kara 2011

Not a randomised controlled trial (i.e. non random allocation to treatment)

Kiddee 2017

Follow-up less than 6 months (2 weeks)
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Study

Reason for exclusion

Kocabora 2013

Comparison not eligible for inclusion: pneumatic trabeculoplasty plus latanoprost versus timolol
added to latanoprost

Krasnov 1982

Not a randomised controlled trial (i.e. non random allocation to treatment)

McWherter 2021

Follow-up less than 6 months.

Mermoud 1992

Not a randomised controlled trial (i.e. non random allocation to treatment)

Moriarty 1993 Follow-up less than 6 months (8 weeks)

NCT00000149 Laser trabeculoplasty combined with trabeculectomy

NCT00551395 Principal investigator confirmed by email that the study (identified on www.clinicaltrials.gov) was
not conducted.

NCT02774811 Study terminated after 15 participants enrolled. Quote from clinical trials registry entry: "Terminat-
ed (unable to maintain a functional laser in the environment)"

NCT02928289 Terminated (poor enrolment)

NCT03648229 Withdrawn because funding not available

Popiela 2000 Follow-up less than 6 months (3 months)

Realini 2010 Comparison not eligible for inclusion: prednisolone acetate 1% versus no treatment in eyes that re-
ceived SLT

Russo 2009 Not a randomised controlled trial (i.e. non random allocation to treatment)

Schrems 1988

Not a randomised controlled trial (i.e. non random allocation to treatment)

Shin 1996

Follow-up less than 6 months (35 days)

Stunf Pukl 2018

Not a randomised controlled trial (i.e. non random allocation to treatment)

Tabak 1998

Follow-up less than 6 months

Tardif 2014

Not a randomised controlled trial (i.e. non random allocation to treatment)

Traverso 1984

Follow-up less than 6 months (16 weeks)

Tuulonen 1989

Not a randomised controlled trial (i.e. non-random allocation to treatment, participants born in
even years received medication and participants born in odd years received argon laser trabeculo-

plasty)

Uva 2010 Comparison not eligible for inclusion: pneumatic versus argon laser trabeculoplasty
Vaidergorn Not a randomised controlled trial (i.e. non random allocation to treatment)
Veljko 2011 Not a randomised controlled trial (i.e. non random allocation to treatment)

Weinreb 1983a

Follow-up less than 6 months (24 hours)

Weinreb 1983b

Follow-up less than 6 months (2 months)
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Study Reason for exclusion

WIGLS 2017 Not a randomised controlled trial

OAG: open-angle glaucoma
SLT: selective laser trabeculoplasty

Characteristics of studies awaiting classification [ordered by study ID]

NCT00145535
Methods Randomised controlled trial
Participants 120 people with uncontrolled POAG
Interventions Titanium sapphire laser versus ALT
Outcomes Primary outcome measures :
1. Intraocular pressure (IOP) [time frame: 1 year]
Secondary outcome measures :
1. Adverse event frequency [time frame: 1 year]
Notes Title: SOLX titanium sapphire laser for trabeculoplasty
Date study conducted: May 2004 to June 2009
Trial registration ID: NCT00145535
Contact with study investigators: Contact email: 'Nilay Shah' <nshah@emmes.com>. Emailed 13th
September 2018, no reply. Follow-up email 14th November 2019
NCT01639807
Methods Parallel-group RCT
Participants 600 participants
Interventions SLT versus latanoprost
Outcomes From clinical trials register
Primary outcome measures :
To assess the mean and percentage reduction of intraocular pressure
1. Intraocular pressure [time frame: 24 months]
Secondary outcome measures :
To assess the visual function and quality of life
1. Quality of life [time frame: 24 months]
Notes Title: Clinical evaluation of efficacy of SLT to topical medication in lowering IOP
Date study conducted: October 2011 to October 2013
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NCT01639807 (Continued)

Trial registration ID: NCT01639807

Contact with study investigators: Dr Puthuran Aravind. Emailed 13th September no reply. Emailed
again November 12th 2019

NCT01704989
Methods Parallel-group RCT
Participants 110 participants with pseudoexfoliation
Interventions SLT versus prostaglandin
Outcomes From clinical trials register entry
Primary outcome measures:
Proportion of patients in whom SLT (or mono-medical therapy) alone achieved target IOP
1. Number of drops (and surgical interventions) needed to reach target IOP [time frame: change in
IOP at 6 months, 12 months and 2 years (from baseline)]
2. Percentage success [time frame: at 6 months, 12 months and 2 years]
Secondary outcome measures:
1. Correlation of angle pigment grade with IOP reduction from SLT [time frame: 6 months, 12 months,
2 years]
2. Comparison of percentage success and number of drops in current study with the equivalent re-
sults of patients with POAG in the LiGHT study [time frame: 1 year and 2 years]
3. Number of progressing patients in each study arm (SLT or medical therapy) in terms of visual field
loss and HRT [time frame: 2 years]
Notes Title: A randomised controlled trial to compare the clinical effectiveness of selective laser trabecu-
loplasty (SLT) versus topical therapy in the treatment of pseudoexfoliative glaucoma. The Laser in
Pseudoexfoliation (LIP) study
Date study conducted: October 2012 to December 2015 (from trials register)
Trial registration ID: NCT01704989
Contact with study investigators: Contact email: nicolela@dal.ca. Emailed 13th September 2018 no
reply. Emailed 12th November 2019
NCT01788319
Methods Unclear
Participants 30 people
Interventions Micropulse laser trabeculoplasty (532 nm) versus conventional laser trabeculoplasty (532 nm)
Outcomes Primary outcome measures:
1. tocomparetheintraocular pressure reduction with the micropulse laser trabeculoplasty (532 nm)
versus the conventional laser trabeculoplasty (532 nm) [time frame: one year of follow-up]
Secondary outcome measures:
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NCT01788319 (Continued)

1. the complication rate between the two techniques [time frame: one year of follow-up]

Notes Title: Micropulse laser trabeculoplasty (532 nm) versus conventional laser trabeculoplasty (532 nm)
in open-angle glaucoma patients

Date study conducted: February 2013 to June 2015
Trial registration ID: NCT01788319

Contact with study investigators: Contact email: Evelien Vandewalle evelien.vandewalle@kuleu-
ven.be. Response: "We performed the study but the results showed no difference so we decided
not to publish the data." Further email sent 21/11/2019 requesting data

Sreckovic 2011

Methods Comparative study; unclear if randomised

Participants 50 eyes of 35 glaucoma patients

Interventions Argon laser trabeculoplasty versus timolol versus dorzolamide versus latanoprost
Outcomes IOP control and visual field stabilisation

Notes Date study conducted: NR

Contact with investigators: Contact email: sunshinekg@sbb.rs. We emailed the authors on 16th
May 2018 with no response. This email was sent again on 4th November 2019.

Tawfique 2018
Methods Parallel-group RCT
Participants People with glaucoma and OHT; 67
Interventions 90-degree and 360 degree SLT
Outcomes IOP at 2 years
Notes

ALT: argon laser trabeculoplasty
HRT: Heidelberg Retina Tomograph
ID: identification

I0P: intraocular pressure

OHT: ocular hypertension

POAG: primary open-angle glaucoma
RCT: randomised controlled trial
SLT: selective laser trabeculoplasty

Characteristics of ongoing studies [ordered by study ID]
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Study name A comparison of bimatoprost SR to selective laser trabeculoplasty in patients with open-angle
glaucoma or ocular hypertension
Methods Within-person study

Participants

People with OAG or OHT n =100

Interventions

Bimatoprost versus SLT

Outcomes

Change in IOP, follow-up 24 weeks

Starting date

Unclear. Ethics approval June 2018, status ongoing

Contact information

ml-ctrg@allergan.com

Notes https://www.clinicaltrialsregister.eu/ctr-search/trial/2015-003631-34/DK
GLAUrious
Study name Direct selective laser trabeculoplasty in open-angle glaucoma: a randomized controlled trial
(GLAUFrious)
Methods Randomized controlled trial

Participants

Country: Israel, Italy, and UK
People with open-angle glaucoma

Target number of participants: 192

Interventions

Direct selective laser trabeculoplasty versus selective laser trabeculoplasty

Outcomes

Change in IOP between baseline and 6 months
Safety endpoints

Adverse events

Percentage reduction in IOP at 3, 6, and 12 months

Number of medications at 12 months

Starting date

Recruitment start date: October 2018

Estimated study completion date: November 2022

Contact information

Professor Nathan Congdon: ncongdonl@gmail.com

Notes

Trial registration ID: NCT03750201 and ISRCTN14033075

LIGHT China trial

Study name

Light China trial
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LIGHT China trial (continued)
Methods

Randomised controlled trial

Participants

Country: China
People with primary open-angle glaucoma or ocular hypertension

Number of participants: 771

Interventions

Selective laser trabeculoplasty first (followed by medication then surgery when required) versus
conventional medical therapy first (followed by surgery when required)

Outcomes

Health-related quality of life

Treatment pathway cost and cost-effectiveness

Glaucoma-specific treatment-related quality of life: Glaucoma Utility Index (GUI)
Patient-reported disease and treatment-related symptoms: Glaucoma Symptom Scale (GSS)
Patient-reported visual function: Glaucoma Quality of Life-15 (GQL-15)

Objective measures of pathway effectiveness and visual function

Objective measures of the safety profiles of each pathway

Concordance/compliance

Starting date

Recruitment: March 2015 to January 2019

Contact information

Gus Gazzard e-mail: g.gazzard@nhs.net
Minbin Yu: yuminbin@mail.sysu.edu.cn

Notes
NCT01444105
Study name Open-angle glaucoma subjects on one ocular hypotensive medication randomized to treatment
with two trabecular micro-bypass stents or selective laser trabeculoplasty
Methods Parallel-group RCT
Participants 80
Interventions iStent versus SLT

Outcomes

From clinical trials registry entry:

Primary outcome measures

1. Change from baseline in mean diurnal IOP (mmHg) at the month 12 visit [time frame: 12 months]

Starting date

September 2011

End date: December 2018

Contact information

Lilit A Voskanyan, MD, PhD S.V. Malayan Ophthalmological Center, Yerevan, Armenia:
lilit.voskanyan@yahoo.com
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Notes Emailed Dr Voskanyan on 30th September 2021
NCT01886456

Study name IOP lowering effect of PLT versus SLT in naive OAG patients

Methods Parallel-group RCT

Participants

210

Interventions

Patterned laser trabeculoplasty versus SLT

Outcomes

From clinical trials registry entry:
Primary outcome measures:

Intraocular pressure 6 months after Intervention [time frame: 6 months]

Starting date

February 2013

Estimated study completion date: February 2017

Contact information

gregor.jaggi@usz.ch:

christoph.kniestedt@usz.ch

Notes Emailed Professor Kniestedt on 30th September 2021

NCT02327312
Study name Multicentre investigation of trabecular micro-bypass stents vs. laser trabeculoplasty
Methods Parallel-group RCT

Participants

1200

Interventions

Micro-bypass stents versus laser trabeculoplasty

Outcomes

From clinical trials registry entry:

Primary outcome measures

« |0OP reduction [time frame: up to 24 months]
Secondary outcome measures

« % IOP reduction [time frame: up to 24 months]

Starting date

November 2014

Estimated study completion date: May 2024

Contact information

ssitaraman@glaukos.com

jwells@glaukos.com
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NCT02327312 (Continued)

Notes

NCT02636946/NCT02507687

Study name A comparison of bimatoprost SR to selective laser trabeculoplasty in patients with open-angle
glaucoma or ocular hypertension
Methods Randomised controlled trial

Participants

Country: USA, Europe, Thailand (NCT02636946 - 66 study locations; NCT02507687- 86 study loca-
tions)

People with open-angle glaucoma or ocular hypertension

Target number of participants: 160 (NCT02636946) and 210 (NCT02507687)

Interventions

Selective laser trabeculoplasty versus bimatoprost SR

Outcomes

Change from baseline in IOP at week 24
Change from baseline in IOP at week 4
Change from baseline in IOP at week 12

IOP at each visit

Starting date

Recruitment start date: February 2016
Recruitment end date: November 2018

Estimated study completion date: May 2023

Contact information

Chery Barcelon, Allergan

Notes
NCT02955849
Study name The China laser and surgery study: a mixed methods study with a random control trial comparing
outcomes from selective laser trabeculoplasty versus surgical treatment (trabeculectomy) for glau-
comain rural China
Methods Randomized controlled trial

Participants

Country: China
People with glaucoma

Target number of participants: 200

Interventions

Selective laser trabeculoplasty versus trabeculectomy versus topical timolol 0.5%

Outcomes IOP at 12 months
Visual quality of life at 12 months (NEI-VFQ 25)
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NCT02955849 (Continued)

Satisfaction score at 12 months
Cataract surgery at 12 months

Allocated treatment (acceptance questionnaire) at 12 months

Starting date Recruitment start date: September 2016
Recruitment end date: October 2018

Estimated study completion date: February 2019

Contact information Nathan G. Congdon
Notes Emailed Nathan Congdon on 27th September
NCT03529591
Study name Is the reduction in IOP after treatment of 180 degrees equivalent to treatment of 360 degrees with
SLT?
Methods Within-person RCT
Participants 48
Interventions 180 degrees SLT versus 360 degrees SLT
Outcomes From registry entry:

Primary outcome measures:
« Intraocular pressure response (physiological parameter) [time frame: Six months]
Secondary outcome measures:

o The number of participants with treatment-related adverse events assessed by CTCAE v4.0. [time
frame: six months]

« The adverse events/complications in eyes treated with 180 degrees SLT compared to 360 degrees
SLT

Starting date May 2018

Estimated completion date: November 2018

Contact information Tony.Lin@sjhc.london.on.ca
Notes Emailed Tony Lin on 27th September
NCT03798223
Study name Optimal treatment protocol for selective laser trabeculoplasty
Methods Randomised controlled trial
Participants 400
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NCT03798223 (Continued)

Interventions

4 different commonly used protocols

Outcomes

Primary outcome measures:

The I0P is measured with a Goldmann Applanation Tonometer (GAT) three times before SLT and
then at regular intervals after the procedure. The reduction is registered and analysed in absolute
(mmHg) and relative (percent of the IOP before SLT) measures.

Measurement of IOP is planned 1, 3, 6, and 12 months post-SLT, and thereafter every six months
for 3 years after SLT. The study is conducted in a regular clinical setting and the above mentioned
times might be delayed. If target pressure is not achieved, measurements will be planned at short-
er intervals, according to a specified algorithm, due to safety reasons.

See outcome 1. Analysis of differences between the study arms will also be conducted measur-
ing the proportion of eyes achieving 20% reduction in IOP or more at different time points in each

group.

Kaplan-Meier survival analysis will be conducted, measuring the proportion of eyes that stay in the
study groups but do not receive any further IOP-lowering intervention (medical, surgical or laser).

1. Change inintraocular pressure (I0P) [time frame: before SLT and thereafter regularly for 3 years]
2. Achievement of 20% reduction in IOP [time frame: for 3 years]
3. Survival (no additional intervention) [time frame: for 3 years]

Secondary outcome measures:

See outcome 3. Kaplan-Meier survival analysis is performed the same way, but additional SLT treat-
ment will not be judged as failure.

See outcome 3. Kaplan-Meier survival analysis is performed the same way, but additional SLT treat-
ment or change in medical treatment will not be judged as failure.

The patient will grade perioperative pain on an arbitrary scale between 0 (no pain) and 4 (maxi-
mum pain) on a written protocol.

The patient will grade postoperative pain on an arbitrary scale between 0 (no pain) and 4 (maxi-
mum pain) on a written protocol, also stating the duration of pain.

The patient will grade postoperative sensitivity to light on an arbitrary scale between 0 (no differ-
ence) and 4 (very intense sensitivity to light) on a written protocol, also stating the duration of light
sensitivity.

The patient will grade postoperative impairment of vision on an arbitrary scale between 0 (no dif-
ference) and 4 (cannot see one's own hand) on a written protocol, also stating the duration of vi-
sion impairment.

The patient will grade postoperative redness of the eye on an arbitrary scale between 0 (no differ-
ence) and 4 (very intense redness) on a written protocol, also stating the duration of redness.

15 participants from each treatment arm (60 in total, randomised in a separate block after in-
formed consent) will undergo measurement with a laser flare metre.

The type and frequency of adverse events will be recorded and analysed in each of the study arms.

Survival (SLT allowed) [time frame: for 3 years]

Survival (no surgery) [time frame: for 3 years]

Pain perioperatively: on a scale [time frame: immediately after treatment]
Pain postoperatively: on a scale [time frame: during the first month]

Light sensitivity postoperatively [time frame: during the first month]
Impairment of vision postoperatively [time frame: during the first month]
Redness postoperatively [time frame: during the first month]

No s wDdE
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8. Flare (inflammation measurement of the anterior chamber) [time frame: preoperatively and then
one day, one week and one month postoperatively]

9. Adverse events [time frame: 3 years (although adverse events, if any, are anticipated to emerge in

the first postoperative days or weeks)]

Starting date

Jan 2013. Study completion date Jan 2025

Contact information

https://clinicaltrials.gov/ct2/show/NCT03798223

Notes Trial registration ID: NCT03798223

CTCAE: Common Terminology Criteria for Adverse Events
GAT: Goldmann Applanation Tonometer

GQL-15: Glaucoma Quality of Life - 15

GSS: Glaucoma Symptom Scale

GUI: Glaucoma Utility Index

ID: identification

NEI-VFQ 25: National Eye Institute Visual Function Questionnaire 25
OAG: open-angle glaucoma

OHT: ocular hypertension

PLT: pattern-scanning laser trabeculoplasty

RCT: randomised controlled trial

SLT: selective laser trabeculoplasty

DATA AND ANALYSES

Comparison 1. Laser trabeculoplasty versus medication

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Failure to control IOP at 6 3 Risk Ratio (M-H, Fixed, 95% Totals not selected

months cl)

1.1.1 Argon laser 2 Risk Ratio (M-H, Fixed, 95% Totals not selected
cl

1.1.2 Selective laser 1 Risk Ratio (M-H, Fixed, 95% Totals not selected
Cl)

1.2 Failure to control IOP at 12 10 Risk Ratio (M-H, Random, Subtotals only

months 95% Cl)

1.2.1 Argon laser 5 788 Risk Ratio (M-H, Random, 0.37[0.22,0.61]
95% Cl)

1.2.2 Selective laser 5 1882 Risk Ratio (M-H, Random, 1.15[0.67,1.97]
95% Cl)

1.3 Failure to control IOP at 24 5 Risk Ratio (M-H, Fixed, 95% Totals not selected

months Cl)

1.3.1 Argon laser 3 Risk Ratio (M-H, Fixed, 95% Totals not selected

Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.3.2 Selective laser 2 Risk Ratio (M-H, Fixed, 95% Totals not selected
Cl)

1.4 Failure to control IOP at 36 2 Risk Ratio (M-H, Fixed, 95% Totals not selected

months Cl)

1.5 Failure to control IOP at 5 years 2 Risk Ratio (M-H, Fixed, 95% Totals not selected
Cl)

1.6 Failure to stabilise visual field 2 Risk Ratio (M-H, Fixed, 95% Totals not selected

progression at 12 months Cl)

1.7 Failure to stabilise visual field 2 624 Risk Ratio (M-H, Fixed, 95% 0.70[0.42, 1.16]

progression at 24 months Cl)

1.8 Failure to stabilise visual field 1 Risk Ratio (M-H, Fixed, 95% Totals not selected

progression at 48 months Cl)

1.9 Failure to stabilise optic neu- 2 624 Risk Ratio (M-H, Fixed, 95% 0.73[0.44, 1.20]

ropathy progression at 24 months Cl)

1.10 Adverse effects: PAS formation 2 624 Risk Ratio (M-H, Fixed, 95% 11.74[5.94, 23.22]
Cl)

1.11 Adverse effects: early IOP 3 859 Risk Ratio (M-H, Fixed, 95% 14.31[2.75, 74.33]

spikes

cl)

Analysis 1.1. Comparison 1: Laser trabeculoplasty versus medication, Outcome 1: Failure to control IOP at 6 months

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Argon laser
Bergea 1992 (1) 40 13 42 0.57[0.25, 1.27] _
GLT 1990 (2) 264 100 264 0.08[0.04,0.16] ¢—
1.1.2 Selective laser
Katz 2012 (3) 35 67 30 60 1.04[0.74 , 1.47] ——

01 02 05 1 2 5 10

Footnotes Favours LT Favours medication

(1) Parallel group: one eye per person

(2) Within-person study. Outcome measured at 3 months.

(3) Clustered data: both eyes included (69 people, 127 eyes)
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Analysis 1.2. Comparison 1: Laser trabeculoplasty versus
medication, Outcome 2: Failure to control IOP at 12 months

LT Medication Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
1.2.1 Argon laser
Bergea 1992 (1) 9 40 17 41 20.1% 0.54[0.27, 1.07] — a1 ?
GLT 1990 (2) 35 251 148 251 28.2% 0.24[0.17,0.33] —-— -
Moorfields PTT 1994 (1) 6 55 6 56 13.1% 1.02 [0.35, 2.96] _—— ?
Moriarty 1988 (3) 8 25 18 23 21.7% 0.41[0.22,0.75] R — ?
Sherwood 1987 (4) 4 23 23 23 17.0% 0.19[0.08,0.44] ¢—u—— ?
Subtotal (95% CI) 394 394 100.0% 0.37[0.22, 0.61] ’
Total events: 62 212

Heterogeneity: Tau? = 0.21; Chi2 = 12.20, df = 4 (P = 0.02); I> = 67%
Test for overall effect: Z = 3.90 (P < 0.0001)

1.2.2 Selective laser

Glaucoma Initial Treatment Study 2020 (1) 42 77 26 69 22.6% 1.45[1.00, 2.09] I

Katz 2012 (5) 23 52 16 48  20.7% 1.33[0.80, 2.19] P
KiGIG 2021 (5) 64 163 121 176 24.3% 0.57[0.46, 0.71] -

LIGHT 2019 (5) 32 608 23 606  20.4% 1.39[0.82,2.34] J
Nagar 2005 (1) 8 44 4 39 12.0% 1.77 [0.58 , 5.43] R S —
Subtotal (95% CI) 944 938 100.0% 1.15[0.67,1.97] ’

Total events: 169 190

Heterogeneity: Tau? = 0.30; Chi2 = 29.80, df = 4 (P < 0.00001); 12 = 87%

Test for overall effect: Z = 0.52 (P = 0.60)

Test for subgroup differences: Chi2 = 9.29, df = 1 (P = 0.002), I? = 89.2% Ofl sz 0f5 i é 1=0
Favours LT Favours medication

Footnotes

(1) Parallel group: one eye per person

(2) Within-person study

(3) Parallel group and within-person (30 people, 48 eyes): control group participants were on maximum medication
(4) Within-person study: control group on maximum medication

(5) Clustered data: both eyes included

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)
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Analysis 1.3. Comparison 1: Laser trabeculoplasty versus
medication, Outcome 3: Failure to control IOP at 24 months

LT Medication Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDEF
1.3.1 Argon laser
Bergea 1992 (1) 15 39 23 38 0.64[0.40, 1.02] — 2P 900 ® 2
GLT 1990 (2) 73 244 171 244 0.43[0.35, 0.53] a4 N NN )
Moorfields PTT 1994 (1) 11 55 6 56 1.87[0.74, 4.70] i Y X X BN
1.3.2 Selective laser
Glaucoma Initial Treatment Study 2020 (3) 34 73 19 68 1.67 [1.06, 2.62] T @O0 ® 2
LIGHT 2019 (4) 23 576 33 564 0.68[0.41, 1.15] — XX XXX
01 02 05 2 5 10
Footnotes Favours LT Favours medication
(1) Parallel group: one eye per person
(2) Within-person study
(3) Parallel group RCT: one eye per person. Worse than 25% reduction in IOP
(4) Clustered data: both eyes included. Eyes at target IOP
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
Analysis 1.4. Comparison 1: Laser trabeculoplasty versus
medication, Outcome 4: Failure to control IOP at 36 months
LT Medication Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDEF
Gandolfi 2005 (1) 6 10 5 11 1.32[0.58, 3.00] 1y 2727000
LIGHT 2019 (2) 27 536 37 536 0.73[0.45, 1.18] JR I ® e . ®® e
01 02 05 1 2 5 10
Footnotes Favours LT Favours medication

(1) Parallel group: measured per person
(2) Clustered data: both eyes included. Eyes at target intraocular pressure

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

Cochrane Database of Systematic Reviews
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Analysis 1.5. Comparison 1: Laser trabeculoplasty versus medication, Outcome 5: Failure to control IOP at 5 years

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lai 2004 (1) 5 24 8 24 0.63[0.24, 1.64] R T —
Moorfields PTT 1994 (2) 18 55 10 56 1.83[0.93, 3.61] T

01 02 05 1
Footnotes Favours LT
(1) Within-person study: IOP > 21 mmHg despite maximal medication
(2) Clustered data: both eyes included (718 people, 1235 eyes)

Analysis 1.6. Comparison 1: Laser trabeculoplasty versus medication,
Outcome 6: Failure to stabilise visual field progression at 12 months

2 5 10
Favours medication

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bergea 1992 (1) 7 38 16 38 0.44[0.20, 0.94] ——
GLT 1990 (2) 27 249 28 249 0.96 [0.59, 1.59] —4—
001 01 1 10 100
Footnotes Favours LT Favours medication

(1) Parallel group: one eye per person: Argon laser. Goldman perimetry prgoression points -2.0 or worse
(2) Within-person study: argon laser. "Confirmed visual field deterioration from enrolment".

Analysis 1.7. Comparison 1: Laser trabeculoplasty versus medication,
Outcome 7: Failure to stabilise visual field progression at 24 months

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bergea 1992 (1) 1 40 1 42 3.0% 1.05[0.07, 16.23]
GLT 1990 (2) 22 271 32 271 97.0% 0.69[0.41, 1.15]
Total (95% CI) 311 313 100.0% 0.70 [0.42 , 1.16]
Total events: 23 33
Heterogeneity: Chi2 = 0.09, df =1 (P =0.77); 2= 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 1.39 (P = 0.16) Favours LT Favours medication

Test for subgroup differences: Not applicable

Footnotes
(1) Parallel group: one eye per person: argon laser
(2) Within-person study: argon laser

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

110



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 1.8. Comparison 1: Laser trabeculoplasty versus medication,
Outcome 8: Failure to stabilise visual field progression at 48 months

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
LIGHT 2019 100 590 154 588 0.65[0.52, 0.81] a4

01 02 05 1 2 5 10
Favours LT Favours medication

Analysis 1.9. Comparison 1: Laser trabeculoplasty versus medication,
Outcome 9: Failure to stabilise optic neuropathy progression at 24 months

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bergea 1992 (1) 9 40 18 42 57.5% 0.53[0.27, 1.03]
GLT 1990 (2) 13 271 13 271 42.5% 1.00[0.47 , 2.12]
Total (95% CI) 311 313 100.0% 0.73[0.44 , 1.20]
Total events: 22 31
Heterogeneity: Chi2 = 1.59, df = 1 (P = 0.21); > =37% 01 02 05 1 2 5 10
Test for overall effect: Z = 1.25 (P = 0.21) Favours LT Favours medication

Test for subgroup differences: Not applicable
Footnotes

(1) Parallel group: one eye per person: argon laser
(2) Within-person study: argon laser

Analysis 1.10. Comparison 1: Laser trabeculoplasty versus medication, Outcome 10: Adverse effects: PAS formation

LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bergea 1992 (1) 7 40 0 42 5.8%  15.73[0.93, 266.73] |
GLT 1990 (1) 92 271 8 271 94.2% 11.50 [5.70, 23.22] _._
Total (95% CI) 311 313 100.0% 11.74 [5.94 , 23.22] ‘
Total events: 99 8
Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.83); 2= 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 7.08 (P < 0.00001) Favours LT Favours medication

Test for subgroup differences: Not applicable

Footnotes
(1) Argon laser
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Analysis 1.11. Comparison 1: Laser trabeculoplasty versus
medication, Outcome 11: Adverse effects: early IOP spikes
LT Medication Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lai 2004 (1) 3 29 0 29 32.8% 7.00[0.38, 129.74] R
LIGHT 2019 (2) 6 356 0 362 32.5% 13.22[0.75, 233.77] S —
Nagar 2005 (3) 12 44 0 39 34.7%  22.22[1.36, 363.41] - =
Total (95% CI) 429 430 100.0% 14.31 [2.75, 74.33] ‘
Total events: 21 0
Heterogeneity: Chi? = 0.33, df = 2 (P = 0.85); I = 0% 0.01 0.1 10 100
Test for overall effect: Z = 3.16 (P = 0.002) Favours LT Favours medication
Test for subgroup differences: Not applicable
Footnotes
(1) Within-person study: selective laser
(2) Clustered data: both eyes included (718 people, 1235 eyes): selective laser
(3) Parallel group: one eye per person: selective laser
Comparison 2. Laser trabeculoplasty versus trabeculectomy
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Failure to control IOP at 6 months 2 901 Risk Ratio (M-H, Fixed, 95% 3.33[1.72,6.42]
Cl)
2.2 Failure to control IOP at 24 2 901 Risk Ratio (M-H, Fixed, 95% 2.12[1.44,3.11]
months Cl)

Analysis 2.1. Comparison 2: Laser trabeculoplasty versus
trabeculectomy, Outcome 1: Failure to control IOP at 6 months

ALT TREC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AGIS 2001 (1) 32 404 10 385 91.2% 3.05[1.52,6.12] _._
Moorfields PTT 1994 (2) 6 55 1 57 8.8% 6.22[0.77 , 49.99] e
Total (95% CI) 459 442 100.0% 3.33[1.72, 6.42] ‘
Total events: 38 11

Heterogeneity: Chi2 = 0.41, df = 1 (P = 0.52); I2= 0%
Test for overall effect: Z = 3.58 (P = 0.0003)
Test for subgroup differences: Not applicable

Footnotes

(1) Parallel group (one eye per person) and within-person (if two eyes eligible)

(2) Parallel group: one eye per person

0.1
Favours ALT

0.01

10 100
Favours TREC
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Analysis 2.2. Comparison 2: Laser trabeculoplasty versus
trabeculectomy, Outcome 2: Failure to control IOP at 24 months

ALT TREC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AGIS 2001 (1) 64 404 33 385 97.2% 1.85[1.24,2.75] .
Moorfields PTT 1994 (2) 11 55 1 57 2.8% 11.40[1.52, 85.36]
Total (95% CI) 459 442 100.0% 2.12[1.44,3.11] ‘
Total events: 75 34
Heterogeneity: Chi? = 3.14, df = 1 (P = 0.08); I = 68% 0.01 0.1 i 10 100
Test for overall effect: Z = 3.84 (P = 0.0001) Favours ALT Favours TREC

Test for subgroup differences: Not applicable

Footnotes
(1) Parallel group (one eye per person) and within-person (if two eyes eligible)
(2) Parallel group: one eye per person

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 113
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ADDITIONAL TABLES
Table 1. Included studies

Study Country People Eyes Aver- Agerange %female % black Clustered (one or two eyes)
age age or paired (within-person)
(years) design
1 Abramowitz 2018 USA 69 69 67 - 51 - One eye per person
2 AGIS 2001 USA 591 789 67 35t0 80 54 56 Clustered
3 Babighian 2010 Italy 30 30 66 58t0 73 58 - One eye per person
4 Bergea 1992 Sweden 82 82 71 - - 0 One eye per person
5 Blyth 1999 UK 40 40 67 - - - One eye per person
6 Brancato 1991 Italy 20 20 71 - 35 0 One eye per person
7 Chung 1998 USA 46 50 73 - 46 - Clustered
8 Damji 2006 Canada 152 176 70 - 59 - Clustered
9 Elsas 1989 Norway 34 40 71 54 to 89 - - Clustered
10 Gandolfi 2005 Italy 32 32 - 44 to 67 53 - One eye per person
11 Geffen 2017 Israel 30 30 67 40to 80 50 - One eye per person
12 Glaucoma Initial Treat- Australia, 167 167 64 - 48 T77% Cau- One eye per person
ment Study 2020 New casian

Zealand, 20% Asian

Singapore,

UK (15 sites) 3% other
13 GLT 1990 USA 271 542 61 - - 43 Within-person
14 Goldenfeld 2009 Israel 38 38 68 40to91 59 - One eye per person
15 Grayson 1993 USA 36 45 75 57to92 50 15 Clustered
16 Grayson 1994 USA 80 102 - - - - Clustered

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ay L zzoz @ y3uAdod
(ma1nay) uoisuariadAy sendo pue ewodne)S 9)Sue-uado 10j L3sejdojndaqgedy Jase

STT

Table 1. Included studies (continued)

17 Hugkulstone 1990 UK 33 66 73 - 70 - Within-person

18 Kaplovitz 2016 USA 37 37 70 - 65 28 One eye per person
19 Katz 2012 USA 69 127 - - 59 - Clustered

20 Kent 2013 Canada 60 76 73 - 66 - Clustered

21 KiGIG 2021 Tanzania 201 382 66 - 41 100% Clustered

22 LIGHT 2019 UK 718 1235 63 - 45 20 Clustered

23 Lai 2004 China 32 64 52 - 55 0 Within-person

24 Liu 2012 Canada 42 42 50 29 to 60 31 - One eye per person
25 Mansouri 2016 Switzerland 29 58 54 23to 73 28 14 Within-person

26 Moorfields PTT 1994 UK 168 168 63 - - - One eye per person
27 Moriarty 1988 Jamaica 30 48 62 27to 77 47 100 Clustered

28 Nagar 2005 UK 167 167 63 22t090 64 22 One eye per person
29 Ozen 2020 Turkey 26 52 62 - 54 - Within-person

30 Rosenfeld 2012 Israel 52 52 72 - 52 - One eye per person
31 Rouhiainen 1988 Finland 100 120 71 51to 87 59 - Clustered

‘yyeay 19199
*SUOISII3P pawioju]
*33UaPIAS parshaL

SM3IADY J13BWSISAS JO seqeleq auelyd0)

Kieaqi (JF)
aueayrory \



“P17 ‘suos 73 A3)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L zzoz © y3uAdod
(ma1nay) uoisuariadAy sendo pue ewodne)S 9)Sue-uado 10j L3sejdojndaqgedy Jase

91T

Table 1. Included studies (continued)

32 Sherwood 1987 UK 25 50 73 56 to 90 - - Within-person
33 Smith 1984 USA 100 100 67 - - 11 One eye per person
34 Tang 2011 China 74 74 53 32t0 79 57 - One eye per person
35 Tufan 2017 Turkey 40 80 54 - 52 - Within-person
36 Watson 1984 UK 61 95 70 38 to 86 57 - Clustered
37 Wong 2021 China (Hong 132 132 62 - 49 One eye per person
Kong)
38 Yong 2020 Malaysia 17 17 68 54 to 81 47 70% Chi- One eye per person
nese, 30%
Malay
39 Zhang 2015 China 45 67 45 18to 72 13 0 Clustered
40 Zhang 2016 China 52 52 45 - - - One eye per person
Total 4028 5613 Median: 67  Overall Median: 52
range: 18
Min: 45 to 92 years Min: 13
Max: 75 Max: 70
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Table 2. Studies comparing laser trabeculoplasty with medication

Cochrane Database of Systematic Reviews
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Study name Participants Typeoflaser = Comparison Definition of
uncontrolled
[o] 4
Bergea 1992 OAG, newly di-  ALT Pilocarpine 4% IOP >26
agnosed mmHg or clin-
ically evident
visual field de-
cay
Gandolfi2005  POAG, newly ALT Timolol 0.5% 22 mmHg or
diagnosed greater
GlaucomaIni-  POAG or PXF, SLT Prostaglandin analogue eye drop (la- Less than or
tial Treatment  newly diag- tanoprost equal to 10%
Study 2020 nosed 0.005%, travoprost 0.004%, bimatoprost IOP reduction
0.03% or tafluprost 0.0015%). If the IOP was  since baseline
not sufficiently well-controlled, a stepped
regimen of topical medications was fol-
lowed which included the addition of be-
ta-adrenergic antagonists, alpha agonists
and carbonic anhydrase inhibitors
GLT 1990 POAG, newly ALT Timolol 0.5% 22 mmHg or
diagnosed more
Step 1: 0.5% timolol, twice a day
Step 2: 0.1% dipivefrin, twice a day
Step 3: Low-dose pilocarpine, four times a
day
Step 4: High-dose pilocarpine, four times a
day
Step 5: 0.5% timolol, twice a day with high
dose pilocarpine, four times a day
Step 6: 0.1% dipivefrin, twice a day with high
dose pilocarpine, four times a day
Step 7: Release from stepped regimen; treat-
ment at discretion of GLT ophthalmologist
Katz 2012 OAG or OHT, SLT timolol or Target IOP
newly diag- betaxolol was deter-
nosed Step 3: Brimonidine mined using
Step 4: Dorzolamide, brinzolamide or a the Collab-
fixed-combination orative Ini-
dorzolamide-timolol tial Glauco-
ma Treatment
Study
formula.
KiGIG 2021 OAG or OHT SLT Timolol 0.5% IOP below or
equal to tar-
get pressure
according
to glaucoma
severity
Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 117
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Table 2. Studies comparing laser trabeculoplasty with medication (continued)

7 Lai 2004 POAG or OHT, SLT B-blocker, pilocarpine, dorzolamide and la- >21 mmHgon
newly diag- tanoprost either as monotherapy orin com-  maximal ther-
nosed bination apy

8 LIGHT 2019 OAG or OHT, SLT followed Mainstream topical IOP-lowering medica- Not defined
newly diag- by topical tion
nosed medicationas  Medication classes for first-, second- or

required third-line treatment as per NICE1 European
Glaucoma Society guidance:
first-line: prostaglandin analogue
second-line: beta-blocker (alone or in com-
bination with prostaglandin analogue com-
bination)
third- or fourth-line: topical carbonic anhy-
drase inhibitor or alpha-adrenoceptor ago-
nist.
9 Moorfields OAG but un- ALT Pilocarpine and/or a sympathomimeticand/ 22 mmHg or
PTT 1994 clearif newly or timolol as initial therapy, increasing to greater
diagnosed maximume-tolerated medical therapy which
could require up to three topical medica-
tions and a carbonic anhydrase inhibitor

10 Moriarty 1988  POAG, on ALT and med-  Pilocarpine 4% and acetazolamide 250mg 22 mmHg or
maximum ication four times a day. Four participants used tim-  greater
medication olol 0.5%.

11 Nagar 2005 OAG or OHT SLT Latanaprost Not defined
newly diag-
nosed or con-
trolled on
medical ther-
apy

12 Sherwood POAG, on ALT Maximum medical therapy (not specified) Drop of I0P of

1987 maximum less than 20%
medication or IOP reading
22mmHgor
greater

13 Tufan 2017 POAG SLT Fixed combinations: timolol maleate 0.5%, Not defined

bimatoprost 0.03%, travoprost 0.004%,

and latanoprost 0.005%, or timolol maleate
0.5%, dorzolamide hydrochloride 2%, brin-
zolamide 1%, and brimonidine tartrate 0.2%

14 Yong 2020 POAG, uncon-  SLT Current medications. Quote "Patients in Not defined

trolled the MED group were advised to step-up
their topical anti-glaucoma medications by
adding another topical anti-glaucoma med-
ication group until achieving target IOP. The
step-up regimen was following the sequence
of adding first prostaglandin group, followed
by B-blocker, a2-agonist, and carbonic an-
hydrase inhibitor."
Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 118
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ALT: argon laser trabeculoplasty

GLT: Glaucoma Laser Trial

I0P: intraocular pressure

MED: medication

OAG: primary or secondary open-angle glaucoma
OHT: ocular hypertension

POAG: primary open-angle glaucoma

PXF: pseudoexfoliation glaucoma

SLT: selective laser trabeculoplasty

Table 3. Studies comparing laser trabeculoplasty with trabeculectomy

Study name Participants Typeoflaser  Trabeculectomy Definition of uncontrolled IOP

1 AGIS 2001 OAG Argon Trabeculectomy Participant met criteria for a fur-
ther glaucoma intervention.

2 Moorfields OAG but un- Argon Trabeculectomy 22 mmHg or more
PTT 1994 clear if newly
diagnosed
3 Watson 1984 OAG Argon Standard technique Continuous IOP only
with a fornix based
flap

I0P: intraocular pressure
OAG: primary or secondary open-angle glaucoma
POAG: primary open-angle glaucoma

Table 4. Studies comparing different lasers

Study name Participants Typeof laser  Type of laser Definition of uncontrolled IOP
1 Abramowitz uncontrolled OAG MLT SLT On maximally tolerated medical
2018 therapy with the need for addition-

al 0P lowering. Proportion suc-
cess defined as >=3 mmHg IOP de-
crease or >=20.0% IOP decrease
from baseline

2 Babighian POAG Excimer SLT IOP less than 20% compared with
2010 baseline values or needing to in-
crease the number of glaucoma
medications from pretreatment lev-

el
3 Blyth 1999 POAG, uncontrolled Diode ALT 22 mmHg or more
on maximum medical
dose
4 Brancato 1991  POAG, on maximum Diode ALT IOP less than 20% compared with
tolerated medical baseline values or needing to in-
therapy crease the number of glaucoma
medications from pretreatment lev-
el
Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review) 119
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Table 4. Studies comparing different lasers (continued)

5 Chung 1998 OAG, on maximum tol-  Diode ALT Need for trabeculectomy
erated medical thera-
Py
6 Damji 2006 OAG, uncontrolledon  SLT ALT Less than 20% IOP reduction
maximum medical
therapy
7 Goldenfeld OAG, uncontrolled IOP  Titanium-sap-  ALT Success: reduction in IOP to 18 mm
2009 phire Hg or less, or by 30%
8 Kaplovitz2016  Primary OAG or OHT Titanium-sap-  SLT Success: IOP <21 mm Hg with >20%
phire decrease in IOP as compared with
baseline without the need for fur-
ther glaucoma procedures
9 Kent 2013 OAG or OHT due to SLT ALT Success/failure not defined
pseudoexfoliation syn-
drome, medically un-
controlled IOP
10 Liu 2012 OAG SLT ALT "A complete success was defined as
] sustaining an IOP decrease from a
uncontrolled on topi- baseline of more than 20% or of 3
cal medication mm Hg or greater, without undergo-
ing further laser or surgery."
11 Mansouri 2016  OAG, uncontrolled on Pattern scan- SLT <20% decrease in IOP
topical medication ning
12 Rosenfeld POAG, pseudoexfoli- SLT ALT decrease of < 15% in IOP from base-
2012 ation glaucoma, pig- line
mentary glaucoma, or
ocular hypertension
(OHT), uncontrolled
on topical medication
13 Wong 2021 POAG and OHT recent-  Pattern scan- SLT <20% decrease in IOP

ly diagnosed

ning

ALT: argon laser trabeculoplasty
I0P: intraocular pressure

MLT: micropulse laser trabeculoplasty

OAG: primary or secondary open-angle glaucoma
OHT: ocular hypertension

POAG: primary open-angle glaucoma
SLT: selective laser trabeculoplasty

Table 5. Studies comparing modifications of laser trabeculoplasty technique or regimens

Study Typeof laser  Technique Participants Definition of uncon-
trolled IOP
1 Elsas 1989 ALT 180° x 360° Newly diagnosed OAG IOP <21 mmHg, VF de-

terioration

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 5. Studies comparing modifications of laser trabeculoplasty technique or regimens (continued)

2 Geffen 2017 SLT Transcleral x con- POAG and exfoliation uncon-  IOP decrease <15%
ventional trolled on medication
3 Grayson 1993  ALT 180° x 360° POAG and exfoliation uncon- ~ Need of further inter-
trolled on medication vention
4 Grayson 1994  ALT superior x inferior POAG and exfoliation uncon-  Need of further inter-
trolled on medication vention
5 Hugkulstone ALT 0.1secx0.2sec POAG, pigmentary glaucoma  Continuous IOP
1990 and exfoliation uncontrolled
on medication
6 Ozen 2020 SLT 180° x 360° Bilateral POAG uncontrolled IOP decrease <20%
on medication
7 Rouhiainen ALT Different power lev-  POAG and exfoliation uncon-  10P 221 mmHg
1988 els (500 mW x 800 trolled on medication
mWw)
8 Smith 1984 ALT Continuous-wave POAG uncontrolled on med- Need of further inter-
laser (green) x blue- ication vention
green continu-
ous-wave laser
9 Tang 2011 SLT Low energy x nor-
mal energy
10 Zhang 2015 SLT Low energy x nor- POAG uncontrolled on med- IOP changes, changes

mal energy

ication

in types of medication

use, intervention suc-

cess, daytime I0P fluc-

tuation and complica-

tions

ALT: argon laser trabeculoplasty

I0P: intraocular pressure

mW: milliwatts

OAG: primary or secondary open-angle glaucoma
OHT: ocular hypertension

POAG: primary open-angle glaucoma

SLT: selective laser trabeculoplasty

VF: visual field

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 6. Studies comparing different lasers: failure to control IOP

RR (95% Cl)

Intervention

Diode Selective Titani- Excimer Pattern scanning Titanium-sapphire Micropulse (1 study)
um-sapphire
(3 studies) (4 studies) (1 study) (2 studies) (1 study)
(1 study)
Comparator: argon Comparator: selective
6 months 0.85 1.00 63% of the eyes Proportion success de-
were considered fined as >=3 mmHg IOP
(0.16 to 4.64) (0.44 t0 2.29) failures in PLT decrease or >=20.0% |OP
group and 74% in decrease from baseline:
(1 study, n=50) (1 study, n=63) SLT group (p=0.09) MLT 29.6% vs SLT 36.0% (P
Chung 1998 Kent 2013 (n=58) =0.77).
] (n=38)
Mansouri 2016.
Abramowitz 2018
12 months 0.73 1.25 There was a Failure rates of 56%
reduction of in TLT group and
(0.26 to 2.11) (0.84 to 1.84) 8.3 mmHg Failure rate of 39% in SLT group
. (SD2.7)in 74.6%in SLT group  (p=0.11) (n=37).
(2 studies, n=70) (1 study, n=153) TLT group (n and 84.6% in PLT
Brancato 1991;  Damji 2006 =18)and 6.5 grg;l;)z(pzo.lSS) Kaplovitz 2016
Chung 1998 mmHg (SD (n=132)
0.39 4.3) in the ALT
group (n = Wong 2021
(0.15t0 0.97) 17).
(1 study, n=33) Goldenfeld
2009
Rosenfeld 2012
24 months 0.82 1.01 The cumula- In Kaplovitz 2016, at Proportion success at 12
tive proba- two years, rates in- months:
(0.35t01.94) (0.76 t0 1.33) bility of com- creased to 78% in MLT 37.0%, SLT 36.0% (P =

(2 studies, n=90)

Blyth 1999;
Chung 1998

(2 studies, n=97)

Damji 2006; Liu 2012

plete success
was 53% for
excimer laser
vs 40% for
SLT (p=0.35)
(n=30)

TLT and 54% in SLT
(p=0.11)

(n=37)

Kaplovitz 2016

1.0)
(n=38)

Abramowitz 2018
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Table 6. Studies comparing different lasers: failure to control IOP (continued)
Babighian
2010

ALT: argon laser trabeculoplasty

IOP: intraocular pressure

MLT: micropulse laser trabeculoplasty

NR: not reported

PLT: pattern-scanning laser trabeculoplasty
SD: standard deviation

SLT: selective laser trabeculoplasty

TLT: titanium-sapphire laser trabeculoplasty
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Table 7. Studies comparing different lasers: adverse effects

Cochrane Database of Systematic Reviews

Study name Argon laser Selective Other lasers
laser

1 Abramowitz
2018

Micropulse

"The MLT patients on average experienced
less pain both during and after the treat-
ment (P =0.005)." "An IOP spike was defined
as an elevation of.5 mmHg from the pre-
treatment mean. Incidence of post-proce-
dure spikes were 5.3% and 12.9% in the MLT
and SLT groups, respectively, but this dif-
ference was not statistically significant (P =
0.4)."

2 Babighian
2010

Excimer

There was no difference in IOP spikes be-
tween the two groups of treatment (2/15
eyes in ELT versus 3/15 eyes in SLT group (RR
0.67, 95% Cl 0.13 to 3.44).

3 Blyth 1999 *

Diode

IOP spikes: two eyes in each group had an
increase of more than 5 mmHg after two
hours postoperatively.

PAS formation: Four eyes of the argon group
developed PAS (RR 0.54; 95% CI 0.17 to
1.76).

4 Brancato 1991 *

Diode

IOP spikes: IOP after trabeculoplasty with-
in two hours postoperatively and did not
observe any IOP elevation greater than 5
mmHg in either group.

PAS formation: no goniosynechiae forma-
tion was observed.

5 Chung 1998 *

Diode

IOP spikes: an increase in IOP from baseline
of 2to 6 mmHg in the first hour postopera-
tively in two eyes of the diode group and five
eyes in the argon laser group. After 24 hours
from the laser procedures in both groups, no
eye experienced elevated IOP greater than 3
mmHg from baseline.

PAS formation: Chung 1998: some eyes pre-
sented at three months with synechiae.

6 Damji 2006; *

Clinical examination for flare and cells was
assessed one hour post-laser and graded

on a scale from 0 (no reaction) to 4 (very
marked reaction). There was no difference
observed in mean score of flare in anterior
chamber between the eyes treated with SLT
(1.00, SD 0.6) and eyes treated with laser tra-
beculoplasty (0.8 SD 0.6).

7 Goldenfeld *
2009

Titanium-sap-
phire

Two patients (1 in each group) had tra-
beculectomy. Three cases of peripheral an-
terior synechiae in the ALT group but none in
the TLT group.

Laser trabeculoplasty for open-angle glaucoma and ocular hypertension (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 7. Studies comparing different lasers: adverse effects (continved)

8 Kaplovitz 2016 * Titanium-sap-  IOP spikes: Three participants in each group
phire experienced spikes > 10 mmHg, but two par-
ticipants (11%) in TLT maintained an uncon-

trolled IOP and needed filtering surgeries.

9 Kent 2013 * * No IOP spikes in either group (pressure dif-
ference of 6 or more after 1 hour)

10 Liu 2012 * * None reported

11 Mansouri 2016 * Pattern scan- IOP spikes: One patient in SLT group, had a
ning spike of 15 mmHG, and needed a filtering

surgery.
12 Rosenfeld * *
2012

13 Wong 2021 * Pattern scan- One patient in PLT group developed a pro-

ning tracted uveitis, that resolved with topical

steroids after 6 months. One subject in SLT
and one in PLT group had IOP spike in the
first day (> 20% IOP). One patient in PLT de-
veloped cataracts and one in SLT developed
angle closure, and needed an iridotomy.

ALT: argon laser trabeculoplasty

ELT: excimer laser trabeculoplasty

I0P: intraocular pressure

MLT: micropulse laser trabeculoplasty

OAG: primary or secondary open-angle glaucoma
OHT: ocular hypertension

PLT: pattern scanning laser trabeculoplasty
POAG primary open-angle glaucoma

SD: standard deviation

SLT: selective laser trabeculoplasty

TLT: titanium-sapphire laser trabeculoplasty

APPENDICES

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Glaucoma, Open-Angle] explode all trees
#2 MeSH descriptor: [Intraocular Pressure] explode all trees
#3 MeSH descriptor: [Ocular Hypertension] explode all trees
#4 OAG or POAG or IOP or OHT

#5 simple near/3 glaucoma*

#6 open near/2 angle near/2 glaucoma*

#7 chronic near/2 glaucoma*

#8 secondary near/2 glaucoma*

#9 low near/2 tension near/2 glaucoma*

#10 low near/2 pressure near/2 glaucoma*

#11 normal near/2 tension near/2 glaucoma*

#12 normal near/2 pressure near/2 glaucoma*

#13 pigment near/2 glaucoma*

#14 MeSH descriptor: [Exfoliation Syndrome] this term only
#15 exfoliat* near/2 syndrome*
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#16 exfoliat* near/2 glaucoma*

#17 pseudoexfoliat* near/2 syndrome*

#18 pseudoexfoliat* near/2 glaucoma*

#19#1lor#2 or#3 or#4 or#5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18
#20 MeSH descriptor: [Trabeculectomy] explode all trees

#21 argon laser* or ALT

#22 trabeculoplast*

#23 SLT or PNT or DLT

#24 #20 or #21 or #22 or #23

#25#19 and #24

Appendix 2. MEDLINE Ovid search

1. randomized controlled trial.pt.

2. (randomized or randomised).ab;ti.

3. placebo.ab ti.

4. dt.fs.

5.randomly.abti.

6. trial.abti.

7. groups.abti.

8.or/1-7

9. exp animals/

10. exp humans/

11.9 not (9 and 10)

12.8not 11

13. exp glaucoma open angle/

14. exp intraocular pressure/

15. ocular hypertension/

16. (OAG or POAG or IOP or OHT).tw.

17. (simple$ adj3 glaucoma$).tw.

18. (open adj2 angle adj2 glaucomas$).tw.
19. (primary adj2 glaucoma$).tw.

20. (chronic adj2 glaucomas$).tw.

21. (secondary adj2 glaucoma$).tw.

22. (low adj2 tension adj2 glaucomas$).tw.
23. (low adj2 pressure adj2 glaucomas$).tw.
24. (normal adj2 tension adj2 glaucoma$).tw.
25. (normal adj2 pressure adj2 glaucoma$).tw.
26. (pigment$ adj2 glaucomas).tw.

27. exfoliation syndrome/

28. (exfoliat$ adj2 syndrome$).tw.

29. (exfoliat$ adj2 glaucoma$).tw.

30. (pseudoexfoliat$ adj2 syndrome$).tw.
31. (pseudoexfoliat$ adj2 glaucomas).tw.
32.0r/13-31

33. exp trabeculectomy/

34. (argon laser$ or ALT).tw.

35. trabeculoplast$.tw.

36. (SLT or PNT or DLT).tw.

37.0r/33-36

38.32and 37

39.12and 38

o~~~ o~~~ —~ —~ — —

The search filter for trials at the beginning of the MEDLINE strategy is from the published paper by Glanville 2006.

Appendix 3. Embase Ovid search strategy

. exp randomized controlled trial/
. exp randomization/

. exp double blind procedure/

. exp single blind procedure/
.random$.tw.

or/1-5

OUAWNE
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7. (animal or animal experiment).sh.
8. human.sh.
9.7and8
10.7 not9
11.6 not 10
12. exp clinical trial/
13. (clin$ adj3 trial$).tw.
14, ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.
15. exp placebo/
16. placeboS$.tw.
17. random$.tw.
18. exp experimental design/
19. exp crossover procedure/
20. exp control group/
21. exp latin square design/
22.0r/12-21
23.22not 10
24.23 not 11
25. exp comparative study/
26. exp evaluation/
27. exp prospective study/
28. (control$ or prospectiv$ or volunteer$).tw.
29. or/25-28
30.29 not 10
31.30 not (11 or 23)
32.11o0r240r31
33. open angle glaucoma/
34.intraocular pressure/
35. intraocular hypertension/
36. (OAG or POAG or IOP or OHT).tw.
37. (open adj2 angle adj2 glaucomas$).tw.
38. (primary adj2 glaucoma$).tw.
39. (chronic adj2 glaucoma$).tw.
40. (secondary adj2 glaucoma$).tw.
41. (low adj2 tension adj2 glaucoma$).tw.
(
(
(
(

42. (low adj2 pressure adj2 glaucoma$).tw.
43, (normal adj2 tension adj2 glaucomas).tw.
44, (normal adj2 pressure adj2 glaucoma$).tw.
45, (pigment$ adj2 glaucomas$).tw.

46. exfoliation syndrome/

47. (exfoliat$ adj2 syndromeS$).tw.

48. (exfoliat$ adj2 glaucomas$).tw.

49, (pseudoexfoliat$ adj2 syndrome$).tw.

50. (pseudoexfoliat$ adj2 glaucomas$).tw.
51.0r/33-50

52. trabeculoplasty/

53. (argon laser$ or ALT).tw.

54. trabeculoplast$.tw.

55. (SLT or PNT or DLT).tw.

56. or/52-55

57.51and 56

58.32 and 57

Appendix 4. LILACS search strategy

(tw:(glaucoma OR "ocular hypertension" OR "intraocular pressure" OR I0P)) AND (tw:(trabeculoplasty or ALT or SLT or PNT or DLT or Argon
laser))

Appendix 5. ISRCTN search strategy
(glaucoma OR "ocular hypertension" OR "intraocular pressure" ORIOP) AND (trabeculoplasty ORALT OR SLT ORPNT OR DLT OR Argon laser)
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Appendix 6. ClinicalTrials.gov search strategy

(glaucoma OR ocular hypertension OR intraocular pressure OR I0OP) AND (trabeculoplasty OR ALT OR SLT OR PNT OR DLT OR Argon laser)

Appendix 7. WHO ICTRP search strategy

(glaucoma OR ocular hypertension OR intraocular pressure OR I0P) = Condition AND (trabeculoplasty OR ALT OR SLT OR PNT OR DLT OR
Argon laser) = Intervention

Appendix 8. Risk of bias assessments
Sequence generation (selection bias)

« Low risk of bias: computer-generated, random number table
« Unclear risk of bias: not clearly described or not reported
« Highrisk of bias: non-random process e.g. alternation (these trials were excluded)

Allocation concealment (selection bias)

« Low risk of bias: data co-ordination center, opaque sealed envelope
« Unclear risk of bias: low-risk (random) sequence generation but not described clearly how this was assigned/stored
« Highrisk of bias: investigator was involved in sequence generation and/or assignment

Masking (blinding) of participants and study personnel (performance bias)

« Low risk of bias: masking reported

« Unclear risk of bias: masking not reported or not reported clearly (e.g. "double blinded" without explicit description of masking) but
treatments similar

« High risk of bias: no masking or masking not reported clearly (e.g. "double blinded" without explicit description of masking) and
treatments different (e.g. intervention versus observation)

Masking of outcome assessors (detection bias)

« Low risk of bias: masking of outcome assessors reported

« Unclear risk of bias: masking of outcome assessors not reported or not reported clearly (e.g. "double blinded" without explicit
description of masking) but treatments similar

« High risk of bias: no masking of outcome assessors or masking not reported clearly (e.g. "double blinded" without explicit description
of masking) and treatments different (eg intervention versus observation)

Incomplete outcome data (attrition bias)

« Low risk of bias: missing data less than 20% and no obvious reason why loss to follow-up should be related to outcome
« Unclearrisk of bias: not reported or >20% loss to follow-up but follow-up similar in both groups
« Highrisk of bias: loss to follow-up different in different groups or follow-up clearly related to outcome

Selective outcome reporting (reporting bias)

« Low risk of bias: all outcomes reported as per protocol or trial registry entry
« Unclear risk of bias: protocol and trial registry not available for comparison

« High risk of bias: reported primary/secondary outcomes different from protocol/trial registry or outcomes mentioned in methods
section not reported in results

WHAT'S NEW

Date Event Description
30 May 2022 New search has been performed Searches update and new studies added
30 May 2022 New citation required but conclusions Cochrane methods updated, risk of bias tables completed and
have not changed Summary of findings tables generated
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HISTORY

Protocol first published: Issue 4, 2002
Review first published: Issue 4, 2007

Date Event Description

5 February 2010 New search has been performed Converted to new review format.
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Coordinating the review: CRM

Data collection for the review: CRM

Screening search results: DB, ML

Screening retrieved papers against inclusion criteria: CRM, AP, DB, ML, JE
Appraising quality of papers: CRM, AP, DB, ML, JE

Extracting data from papers: CRM, AP, DB, ML

Writing to authors of papers for additional information: CRM

Data management for the review: CRM

Entering data into RevMan: CRM, JE

Writing the review: CRM, ML, RW, JE
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Up to March 2021, this review update was supported by the National Institute for Health Research, via Cochrane Infrastructure funding
to the CEV UK editorial base.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
We updated the methods for the current update including risk of bias tables and summary of findings tables.

We included people with ocular hypertension in the review (excluded in the protocol and earlier versions of this review) because laser
trabeculoplasty is now used in people with ocular hypertension. We excluded people previously treated with laser as we felt that the effects
of laser treatment may be different in this group and it would be better addressed in a different review.

We did not consider the outcome "Necessity of adding or changing the medical therapeutic regimen in consequence of uncontrolled I0P
and visual field or optic disc damage progression" as planned in our protocol.

We planned to do the following subgroup analyses but only there were only data for the first analysis.
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« different technologies used in the intervention (argon laser, Nd:YAG laser, etc);
« where laser treatment was provided in conjunction with ocular hypotensive drugs;
« ethnic characteristics of people participating in the trials.

Due to few studies contributing data to each comparison, we used a fixed-effect model and did not do planned sensitivity analyses
comparing fixed- and random-effects models. We also did not assess the impact of studies at high risk of bias, again due to few studies
contributing data to each comparison.

INDEX TERMS

Medical Subject Headings (MeSH)

Adrenergic beta-Antagonists [adverse effects] [therapeutic use]; Glaucoma, Open-Angle [drug therapy] [*surgery]; Laser Therapy
[*methods]; Ocular Hypertension [drug therapy] [surgery]; Randomized Controlled Trials as Topic; Trabecular Meshwork [*surgery];
Trabeculectomy [adverse effects] [*methods]

MeSH check words

Humans
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