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A. 1. Abstract

Background

Randomized Controlled Trials (RCTs) are the backbone of medical research and the gold-standard of
evidence-based medicine. However, the reporting quality of RCTs is not always up to date with research
standards, affecting the strength and reliability of their results. Angle-closure glaucoma is a major cause
of blindness, commonly treated with a peripheral laser iridotomy followed by topical glaucoma
medications.

Objective

To evaluate the reporting quality of RCTs published from 2000 to 2024 in the treatment of Primary
Angle-Closure Glaucoma (PACG) with prostaglandin analogs using the 2010 CONSORT statement
checklist.

Methods

The reporting of RCTs published from 2000 to 2024 on the use of prostaglandin analogs for the
treatment of PACG following a peripheral laser iridotomy was evaluated using the CONSORT 2010
checklist. CONSORT 2010 adherence scores of before and after 2010 were compared to explore
possible improvements in reporting quality following the release of the revised checklist. RCTs
published prior to 2010 were also evaluated using the 2001 CONSORT checklist and compared with
their adherence scores under the 2010 checklist. Additionally, the relationship between the 2023 Impact
Factor of the publishing journals and CONSORT adherence scores was examined as a potential
determinant of reporting quality.

Results

The study was limited due to the small number of trials available. Of the 10 trials, only 2 achieved a
CONSORT 2010 adherence score of >=75%. None of the comparisons yielded statistically significant
results.

Conclusion
There is a need for improved adherence to reporting guidelines in trials related to the treatment of angle-
closure glaucoma

Key-words: Angle-Closure Glaucoma; prostaglandin analogs; CONSORT; Randomized Controlled
Trials
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A. 2. Ilgpiinqyn

Ewayoyn

Ot Toyaromompéveg Kawvikég Aoxyéc (RCTs) amotedolv tov akpoywviaio AMBo ¢ latpikig épevvog
kot to gold-standard oty wtpikn wov Pocileton oe amodeifelg (evidence-based medicine). Qot600, 1
molvtnTa avopopds tv RCTs dev cuopfadilel mavta pe To ocvyypove TPoOTLT, KATL TOL UTOPEL Vol
emnpedoel MV a&lomoTio Kol TNV oYL ToV eupnudteov Toug. To yAadkoua kKAelotig yoviag gival
onuovTiKn aitio TVPAmong kol ovvnlwg aviipetonileton pe mEPpepkn pdotoun pe Aélep,
oKoAOVBOVLEV O TOTIKN POPUAKEVTIKT AY®OYT.

1001

Na a&toroyn0ei n morotnta avaeopds twv RCTs mov dnpoctedtniay amd to 2000 g 1o 2024 oyetikd
pe m Oepameio Tov TpwTOMOBOLS YAavkOUoTOC KAt yoviag (PACG) pe avdioya
TPOGTAYAUVOIVIC, PN OLUOTOIDVTAG TO £p@TNUaTOAOYI0 CONSORT 2010.

Mé0odor

A&oloynnke 1 modotnta g avapopdg Tov RCTs mov dnpocievtnkav and to 2000 g to 2024
OYETIKA UE TN XPpNon avaldywv Tpoctayiavoivng yia tn Oepaneia tov PACG petd amd mepiopepikn
pootoun pe Aélep, ypnoponotdvtag 1o epatnuoatordoyio CONSORT 2010. XvykpiOnkav ta okop
ovppdpemong pe ™ CONSORT mpwv kon petd to 2010 yia va depevvnBet mbavn Pedtioon otnv
oo TNTO OvaPOpAG HeTd TV €kdoon Tov avabewmpnuévov epotnuatoroyiov. EmmAéov, ot RCTs mov
onpootevnray tpv amd 1o 2010 aoroyndnkav pe 1o epotnuatordyto CONSORT 2001 kot ta okop
ToVG oVYKpiONKav pe T avtiotoro okop cuppdpemong e To CONSORT 2010. E&etdotnke emiong
1o Impact Factor Tov 2023 @V MOTNUOVIKOV TEPLOIKDY G TOAVOG TOPAYOVTAG TOV EXNPEALEL T
oKop cLppopemong pe to CONSORT.

Amoteréopato

H peiétn mepropiomnke Aoym tov pikpod aptBpod dwbéoipwmy dokipuav. And Tig 10 dokyég, povo 2
nétuyav okop ocvppudpemons pe to CONSORT 2010 >75%. Kaplo and tig cvykpioelg dev €doeiée
OTATICTIKA CNUAVTIKO ATOTEAEGLLOTOL.

Xoprépacpo
Yrapyet avaykn yio BeAtioon g SLUUOPEOONG HE TIG KATELOLVTNPLEG 00NYIEG GYETIKA WE TNV
avapopd oTic SoKIES Tov oyeTilovTat Le TN Bepameio TOL YAAVKOUATOC KAEIGTNS YOVIOGC.

Ag&Eerc- Kherona: Mavkopa kAelotg yoviog, aviroyo tpootayravdivng, CONSORT,
Toyotomompéveg Kivikéc Aoxipég
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B. Introduction

Randomised Control Trials are widely regarded the most effective and most powerful tool in clinical
research. (1) In an era of constant and easily available information, it is essential to base medical
decisions on accurate and high-quality data in accordance with evidence-based medicine. The three
main principles that distinguish RCTs’ strength from other trial designs are randomization, blinding,
and inclusion in the analysis of all participants who entered in the study and were randomised into a
group (2). However, poor trial design can lead to faulty results and bias (2), severely undermining the
role of Randomised Clinical Trials as the cornerstone of medical research. Thus, it is critical to explore
and question a trial’s design and assess its quality, before the actual implementation of its results in the
everyday clinical practice.

By understanding early on the significance of RCTSs and in an effort to improve their reporting quality,
the CONSORT statement — Consolidated Standards of Reporting Trials- was first introduced in 1996
(3). It consisted of an initiative of academics, researchers, statisticians and editors in the biomedical
field which resulted in the development of a checklist designed to provide guidelines for better reporting
of RCTs (3). Soon afterwards, after a few years of experience of the implementation of the CONSORT
statement, the group met again in 1999, providing the academic world with the Revised Consort
Statement of 2001 (3). The revision included a checklist and a flow diagram, aiming to further improve
the reporting quality of simple, two-group, parallel RCTs, and keeping up to date with the newly arisen
needs of its time. It was also accompanied by a complimentary article explaining the key aspects of
CONSORT (4), further promoting its best implementation. The new Consort statement was adopted by
continuously more journals and editorial groups, and from early on signs of improvement of quality of
RCTs were observed (5), (6).

With over a decade of experience since the introduction of the original CONSORT statement, a newly
revised version was released in 2010 to address emerging needs in clinical research (7), alongside with
a new complimentary explanation and elaboration article (8). This version stands to this day and is
considered a highly useful tool adopted by a great number of journals. Furthermore, since the original
CONSORT statement and its revised versions were mainly designed for simple, two-group, parallel
RCTs, some expansions or adaptations have emerged, such as the extension to crossover randomised
trials (9) and the expansion regarding the better reporting of harms (10).

Glaucoma is the leading cause of irreversible blindness worldwide. (11). It is the projected that
approximately 111.8 million people will suffer from the disease in 2040 (11), (12). The two primary
types of glaucoma are Primary Open-Angle Glaucoma (POAG) and Primary Angle-Closure Glaucoma
(PACG) (13). While PACG is less common than POAG, PACG accounts for almost half of the cases
of blindness caused by glaucoma (13), highlighting a dire need for its better control. The prevalence of
the types of glaucoma differs between ethnic groups. While PACG is more common between blacks
and people of Hispanic origin, PACG has a higher prevalence among Asians and Inuit populations (11),
(12).

Glaucoma is a progressive optic neuropathy characterized by optic nerve cupping, retinal ganglion cell
apoptosis, and subsequent vision loss (11). Intraocular pressure is one of the factors that plays a role in
the pathogenesis of glaucoma, but not the only one (11). Increased IOP damages the lamina cribrosa
and impairs the normal structure of the axons of ganglion cells in the retina and their metabolic support,
affecting the axoplasmic transport (11). Elevated levels of IOP are considered above 21mmHg. While
a higher IOP is observed at the majority of patients with the disease, there are some patients with evident
glaucoma and IOP lower than 2 1mmHg, and others with high IOP and no clinical presence of glaucoma
(11) However, lowering IOP is the only method available to halt the progression of the optic neuropathy
characterizing glaucoma (11), (13). Thus, although an elevated IOP plays an important role in the
pathogenesis and especially in the control of glaucoma, the disease is multifactorial that cannot be
attributed solely to increased IOP.
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Aqueous humor is produced by the ciliary body in the posterior chamber of the eye. It flows through
the pupil into the anterior chamber, and then gets absorbed mainly by the trabecular meshwork and
secondly by the ciliary body face. Certain anatomic features of the iris and the crystalline lens in patients
with PACG can limit its outflow to the anterior chamber, resulting in higher pressure in the posterior
chamber and in the anterior bowing of the iris, which blocks the trabecular meshwork and subsequently
the outflow of aqueous humor (11, 13).
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trabecular meshwork
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Figure 1

A: Normal Outflow of Aqueous Humor

B: Primary Angle-Closure Glaucoma

(©2021 American Academy of Ophthalmology)

To achieve lower levels of IOP in patients with PACG, Laser Peripherical Iridotomy (LPI) has been
advocated as the first line treatment option (15), (16), (17). However, in many cases LPI alone is
insufficient to achieve adequate IOP reduction. Thus, topical glaucoma medication is then added to the
treatment scheme (11), (15), (17). Traditional glaucoma medications include B-blockers, which work
by reducing the production of aqueous humor (11). More recent glaucoma medications include
prostaglandin analogs, which increase outflow of aqueous humor directly through the ciliary body by
activating matrix metalloproteases which subsequently degrade collagen in this tissue (11). While these
medications have been largely tested for treatment of POAG, limited data is available on the treatment
of PACG. The difference in the pathogenesis of these types of glaucoma deems it necessary for clinical
research on the field of topical glaucoma medication used for PACG.

Over the last few decades, only a small number of RCTs were aimed specifically at PACG, perhaps
because of its lower prevalence and its ethnic-specific presentation. While the results of those RCTs
suggest that topical glaucoma medication and specifically prostaglandin analogs are effective for the
treatment of PACG, the limited number of studies makes it crucial to assess their quality in order to
reach safe conclusions.

Therefore, the objective of this paper is to assess the reporting quality of RCTs on the use of
prostaglandin analogs for the treatment of PACG, utilizing the CONSORT statement as a framework
for evaluation.
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C. Methods

Data Sources

We searched in PubMed databases for RCTSs published from 2000 to 2024 about the treatment of
PACG with prostaglandins. Using the "Mesh Terms” option, the search algorithm was “prostaglandin
analogs [MESH] AND angle closure glaucoma [MESH]’’. Then, the filter “Randomised Control Trials”
was selected, and the time frame was adjusted from 2000 to 2024.

Eligibility of Studies

Randomised Control Trials in which a prostaglandin analog was compared with another topical
glaucoma medication for the treatment of angle-closure glaucoma were included. Exclusion criteria
were any other type of study designs, comparison of a prostaglandin analog with a surgical treatment,
trials regarding other forms of glaucoma and articles not available in the English language.

Reporting assessment tool

The 2010 revised version of the CONSORT statement consists of a checklist of 25 elements, some of
which with further sub-items, bringing the total to 37 elements. It is accompanied by the “2010
CONSORT Explanation and Elaboration” (8), which guided the best use of the checklist. For trials
published before 2010, it was decided to evaluate them with the CONSORT 2001 checklist as well,
gaining a better understanding of the quality of those articles with the information that was available at
that time.

The CONSORT 2001 consists of a checklist of 22 items. However, some of those items include some
unnumbered sub-items, which were separately answered. Thus, we added the following sub-items to
the checklist, bringing the total to 29: 4a, “Describe extra resources added to (or resources removed
from) usual settings in order to implement intervention. Indicate if efforts were made to standardise the
intervention or if the intervention and its delivery were allowed to vary between participants,
practitioners, or study sites” ; 4b, “Describe the comparator in similar detail to the intervention” ; 6a,
“Explain why the chosen outcomes and, when relevant, the length of follow-up are considered important
to those who will use the results of the trial” ; 7a, “If calculated using the smallest difference considered
important by the target decision maker audience (the minimally important difference) then report where
this difference was obtained” ; 11a, “If blinding was not done, or was not possible, explain why.” ; 13a,
“The number of participants or units approached to take part in the trial, the number which were eligible,
and reasons for non-participation should be reported”.

Methological Evaluation

During the evaluation process, each article was reviewed according to the 2010 CONSORT checklist.
The articles published before 2010 were evaluated using both the 2001 and the 2010 CONSORT
version. Each item on the checklist was assigned a positive response stated as “yes” or a negative
response stated as “no”. For an item to have a positive response, all information stated in the sentence
must be true and can be found in the article. Otherwise, the item was given a negative answer. When
the item did not apply to the article, the characterization “not applicable” was assigned. That was mainly
the case for clauses 3b “Important changes to methods after trial commencement (such as eligibility
criteria), with reasons”, 6b “Any changes to trial outcomes after the trial commenced, with reasons”, 7b
“When applicable, explanation of any interim analyses and stopping guidelines” and 14b “Why the trial
ended or was stopped”. The adherence score was calculated excluding the items with the label “not
applicable”.

The primary outcome measure was the CONSORT adherence percentage. A cut-off of 75% was
selected based on previous CONSORT quality reports (29), (30). With an adherence percentage of >=
75% with the CONSORT statement the reporting of the trial was considered as of adequate quality.
Furthermore, the reporting of trials up until 2010 was evaluated using both the 2001 and the 2010
CONSORT versions, and the two adherence scores were compared to demonstrate any differences
arising from the revision of the checklist using the t-test for dependant samples. The adherence score to

5
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2010 CONSORT from trials before 2010 was also compared to that of trials after 2010, to explore the
affect of the newly revised version on the quality of published RCTs, using the chi-square statistic.

Furthermore, the Impact Factor (IF) was used to explore a possible connection between a higher IF and
a better reporting quality. The 2023 IF was noted for each trial in the analysis, and the mean of those
IF was used as a threshold to characterize the journals of the included trials as of high or low IF. Then,
the adherence percentage to the CONSORT statement checklist was compared between those groups
using the chi-square statistic. The Pearson correlation between 2023 IF and 2010 CONSORT adherence
score was also calculated.

The statistical analysis was made on the IBM SPSS v.29 package.
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D. Results

For the chosen algorithm, 17 results came back in the Pubmed databe. From those articles 2 were about
an observational study, 3 about surgical treatment, one about open angle glaucoma as well as angle-
closure glaucoma, and one article was available only in Croatian. Due to the small number of available
RCTs in this field, two RCTs with crossover design were included. Although an expansion for crossover
RCTs is available, the reporting quality of the two crossover trials included in this analysis were
evaluated using the 2001 and 2010 versions of the CONSORT statement for simple RCTs. At the end,
10 trials matched the eligibility criteria.

CONSORT Adherence Score

The mean adherence score to the 2010 CONSORT checklist was calculated at 57,7% with SD = 16,83,
minimum adherence at 33% and maximum at 81%. Only 2 studies achieved a good reporting quality of
>=75%, while the remaining 8 did not. The full list of the articles included in the analysis with their
adherence scores can be found at Table 1.

Article Medical Journal Year Mean Compliance
Score (%)

Aung et al Ophthalmology 2000 65

Liu et al Acta Ophthalmologica 2002 44

Chew et al Ophthalmology 2004 75

Sihota et al | JAMA Ophthalmology 2004 41

Sakai et al Journal of Ocular Pharmacology and 2005 33
Therapeutics

Chen et al Journal of Ocular Pharmacology and 2006 40
Therapeutics

Chen et al Journal of Ocular Pharmacology and 2007 60
Therapeutics

How et al British Journal of Ophthalmology 2009 70

Wu et al Journal of Glaucoma 2011 68

Zhao et al Journal of Glaucoma 2013 81

Table 1: List of Radomised Control Trials along with the CONSORT adherence score

The compliance rate for each item of the 2010 CONSORT checklist was calculated and presented in
Table 2. The items that were characterised as “not applicable” in a trial were not used in the calculation
of the compliance percentage. Four items, namely 3b “Important changes to methods after trial
commencement (such as eligibility criteria), with reasons”, 6b “Any changes to trial outcomes after the
trial commenced, with reasons”, 7b “When applicable, explanation of any interim analyses and stopping
guidelines” and 14b “Why the trial ended or was stopped” were not applicable for all trials included in
this analysis. Some items, such as 2a “Scientific background and explanation of rationale”, 2b “Specific
objectives or hypotheses”, 4a “Eligibility criteria for participants”, 12a “Statistical methods used to
compare groups for primary and secondary outcomes”, 17a “For each primary and secondary outcome,
results for each group, and the estimated effect size and its precision (such as 95% confidence interval)”,
17b “For binary outcomes, presentation of both absolute and relative effect sizes is recommended” and
22 “Interpretation consistent with results, balancing benefits and harms, and considering other relevant
evidence” were reported at all trials. Other items, such as 10 “Who generated the random allocation
sequence, who enrolled participants, and who assigned participants to interventions” and 21
“Generalizability (external validity, applicability) of the trial findings” at none.
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Item Checklist item Compliance
No (%)
Title and abstract | la Identification as a randomised trial in the title 20
1b Structured summary of trial design, methods, results, and 80
conclusions
Introduction 2a Scientific background and explanation of rationale 100
2b Specific objectives or hypotheses 100
Methods 3a Description of trial design (such as parallel, factorial) 20
including allocation ratio
3b Important changes to methods after trial commencement not applicable
(such as eligibility criteria), with reasons at 100%
4a Eligibility criteria for participants 100
4b Settings and locations where the data were collected 50
5 The interventions for each group with sufficient details to 80
allow replication, including how and when they were actually
administered
6a Completely defined pre-specified primary and secondary 50
outcome measures, including how and when they were
assessed
6b Any changes to trial outcomes after the trial commenced, with | not applicable
reasons at 100%
7a How sample size was determined 40
7b When applicable, explanation of any interim analyses and not applicable
stopping guidelines at 100%
8a Method used to generate the random allocation sequence 40
8b Type of randomization; details of any restriction (such as 40
blocking and block size)
9 Mechanism used to implement the random allocation 30
sequence (such as sequentially numbered containers),
describing any steps taken to conceal the sequence until
interventions were assigned
10 Who generated the random allocation sequence, who enrolled 0
participants, and who assigned participants to interventions
11a | If done, who was blinded after assignment to interventions 40
(for example, participants, care providers, those assessing
outcomes) and how
11b | Ifrelevant, description of the similarity of interventions 60
12a | Statistical methods used to compare groups for primary and 100
secondary outcomes
12b | Methods for additional analyses, such as subgroup analyses 70
and adjusted analyses
Results 13a | For each group, the numbers of participants who were 80
randomly assigned, received intended treatment, and were
analyzed for the primary outcome
13b | For each group, losses and exclusions after randomization, 75
together with reasons
14a | Dates defining the periods of recruitment and follow-up 10
14b | Why the trial ended or was stopped not applicable
at 100%
15 A table showing baseline demographic and clinical 70
characteristics for each group
8
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16 For each group, number of participants (denominator) 80
included in each analysis and whether the analysis was by
original assigned groups

17a | For each primary and secondary outcome, results for each 100
group, and the estimated effect size and its precision (such as
95% confidence interval)

17b | For binary outcomes, presentation of both absolute and 100
relative effect sizes is recommended
18 Results of any other analyses performed, including subgroup 50

analyses and adjusted analyses, distinguishing pre-specified
from exploratory

19 All-important harms or unintended effects in each group 90
Discussion 20 Trial limitations, addressing sources of potential bias, 70
imprecision, and, if relevant, multiplicity of analyses
21 Generalizability (external validity, applicability) of the trial 0
findings
22 Interpretation consistent with results, balancing benefits and 100
harms, and considering other relevant evidence
Other 23 Registration number and name of trial registry 30
information
24 Where the full trial protocol can be accessed, if available 0
25 Sources of funding and other support (such as supply of 60

drugs), role of funders
Table 2: Adherence per CONSORT item

Trials published before 2010 (n=8) were then compared to trials published after 2010 (n=2) regarding
their adherence score to the 2010 CONSORT checklist (<75% or >75%) using chi-square statistic. Due
to the small number of trials and the majority of the cells in the 2*2 table being less than 5, the Yates
correction was implemented. There was no statistical difference between the two groups (p-value =
0.843).

Impact Factor

The trials were characterized as of high or low Impact Factor. The 2023 Impact Factor of the journals
in which the trials were conducted was used. The threshold for low or high IF was calculated as the
mean value of the [F of all trials, in this case being 5. Thus, trials published in a journal with IF <5 were
labeled as “low IF”, and in journals with IF >=5 as “high IF”. Then, a comparison between high (n=3)
or low (n=7) IF and a CONSORT adherence of >=75% was conducted using the chi-square statistic.
Again, due to the small number of trials and the majority of the cells in the 2*2 table being less than 5,
the Yates correction was implemented. There was no statistical difference between the two groups (p-

value = 1).
Article Medical Journal 2023 Mean Compliance
IF Score (%)

Aung et al Ophthalmology 13.1 65

Liu et al Acta Ophthalmologica 3 44

Chew et al Ophthalmology 13.1 75

Sihota et al | JAMA Ophthalmology 7.8 41

Sakai et al Journal of Ocular Pharmacology and 1.9 33
Therapeutics

Chen et al Journal of Ocular Pharmacology and 1.9 40
Therapeutics

Chen et al Journal of Ocular Pharmacology and 1.9 60
Therapeutics
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How et al British Journal of Ophthalmology 3.7 70
Wu et al Journal of Glaucoma 2 68
Zhao et al Journal of Glaucoma 2 81

Table 3: 2023 IF of journals included in the study

A correlation between 2023 IF and the 2010 CONSORT adherence score was further investigated.
However, there was no statistically significant correlation (Pearson correlation = 0.268, p-value =

0.454)

1250

10,00

750

if_score

5.00

250

00

R2 Linear = 0.072

60.00

Score2010

30.00 40.00 50.00 70.00

60.00 ap.00

Table 4: Correlation (scatter-plot) between reporting quality and 2023 IF (Impact Factor)

CONSORT 2001 and 2010 checklist comparison

A final comparison was made for trials published until 2010 between the CONSORT adherence score
to the checklist of 2001 and the revised checklist of 2010. The two scores were compared in pairs using
the t-test for dependent samples. No statistical significance was observed between the two scores (p-

value = 0.249).

Article 2001 CONSORT Compliance | 2010 CONSORT Compliance
Score (%) Score (%)
Aung et al 64 65
Liu et al 37 44
Chew et al 78 75
Sihota et al 52 41
Sakai et al 46 33
Chen et al 50 40
Chen et al 57 60
How et al 70 70

Table 5: CONSORT adherence score for trials published until 2010 using the 2001 and the 2010 checklist
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E. Discussion

This study aimed to assess the reporting quality of randomized controlled trials (RCTs) on the treatment
of angle-closure glaucoma with prostaglandin analogs, using the 2010 CONSORT statement. Only 10
trials were eligible for inclusion in this analysis, suggesting that it is a field with little evidence available.
Among these trials, only two achieved a CONSORT adherence of more than 75%, suggesting that the
reporting quality of the trials available is not up to the standards of the time and that it is falling short
of contemporary standards for evidence-based medicine.

Further analysis explored whether there were improvements in reporting quality based on publication
date or other factors, but no statistically significant differences were found:

- No significant differences in reporting quality between trials published before and after 2010
(the year the revised CONSORT checklist was released).

- No correlation between the 2023 Impact Factor of the journals where the trials were published
and the CONSORT adherence score.

- No significant differences between adherence to the 2001 CONSORT checklist compared to
the 2010 version.

This study faced limitations due to the small number of available trials, reflecting the relatively scarce
evidence in this field. Prostaglandin analogs were first introduced for the treatment of angle-closure
glaucoma (PACG) in the early 2000s. Preliminary studies, such as that of Aung et al. (18), suggested
that topical glaucoma medications, particularly prostaglandin analogs, might be as effective for PACG
as they are for primary open-angle glaucoma (POAG).

However, with PACG having a prevalence of approximately 0.5% in the global population, compared
to 3% for POAG, research has mainly focused on treating POAG, resulting in a limited number of
studies dedicated to PACG. This scarcity of evidence makes the reporting quality of the few available
trials particularly important. Ensuring high-quality reporting is crucial, as it directly impacts the ability
to assess and implement the findings of these trials in clinical practice. Thus, the study emphasizes the
need for more research and better reporting standards in this underrepresented area.

F. Conclusion

Overall, the study highlights the need for improved adherence to reporting guidelines in trials related to
angle-closure glaucoma medications.

11
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