	Table 1
Comparison of baseline characteristics between the ketorolac-treated cohort and the historical surveillance-only cohort

	
	Overall
94 (100.00%)
	Ketorolac-treated infants
48 (51.06%)
	Nontreated infants
46 (48.94%)
	p

	Sex
Males
Females
	
43 (45.74%)
51 (54.26%)
	
23 (47.92%)
25 (52.08%)
	
20 (43.48%)
26 (56.52%)
	0.6659

	Gestational age (weeks)
	30.18 ± 2.54
	29.98 ± 2.54
	30.39 ± 2.55
	0.3731

	Birth weight (grams)
	1,321.44 ± 346.26
	1,275.73 ± 345.62
	1,369.13 ± 344.19
	0.1433

	Plus disease
	24 (25.53%)
	12 (25.00%)
	12 (26.09%)
	0.9038

	Caffeine
	75 (79.79%)
	43 (89.58%)
	32 (69.57%)
	0.0157

	Oxygen administration (days)
	22.72 ± 16.11
	26.75 ± 18.87
	18.52 ± 11.36
	0.0337

	Sepsis
	79 (84.04%)
	42 (87.50%)
	37 (80.43%)
	0.3498

	Red blood cell transfusions
	67 (71.28%)
	32 (66.67%)
	35 (76.09%)
	0.3130

	Intraventricular hemorrhage
	27 (28.72%)
	8 (16.67%)
	19 (41.30%)
	0.0083

	Hydrocephalus
	4 (4.26%)
	4 (8.33%)
	0 (0.00%)
	0.0454

	Pulmonary surfactant administration
	66 (70.21%)
	35 (72.92%)
	31 (67.39%)
	0.5582

	Positive pressure resuscitation
	16 (17.02%)
	14 (29.17%)
	2 (4.35%)
	0.0014

	Perinatal asphyxia
	17 (18.09%)
	14 (29.17%)
	3 (6.52%)
	0.0044

	Premature rupture of membranes lasting over 18 hours
	31 (32.98%)
	9 (18.75%)
	22 (47.83%)
	0.0027


	Bronchopulmonary dysplasia
	14 (14.89%)
	11 (22.92%)
	3 (6.52%)
	0.0256

	Necrotizing enterocolitis
	25 (26.60%)
	25 (52.08%)
	0 (0.00%)
	<0.0001

	Preeclampsia history
	59 (62.77%)
	28 (58.33%)
	31 (67.39%)
	0.3638



Footnotes
· Data are presented as the n (%) or mean ± standard deviation.
· p values compare the prophylaxis cohort with the historical surveillance-only cohort.
· The percentages may not total 100.00% because of rounding.


	Table 2
Comparison of outcomes between the ketorolac-treated cohort and the historical surveillance-only cohort

	
	Overall
94 (100.00%)
	Ketorolac-treated infants
48 (51.06%)
	Nontreated infants
46 (48.94%)
	p

	Progression to treatment-requiring disease
	31 (32.98%)
	10 (20.83%)
	21 (45.65%)
	0.0105

	Follow-up visits
	5.63 ± 1.49
	[bookmark: _Hlk223466410]5.27 ± 1.65
	[bookmark: _Hlk223466425]6.02 ± 1.20
	0.0026

	Time to disease progression (days)
	78.00 ± 3.77
	[bookmark: _Hlk223466563]49.80 ± 2.18
	[bookmark: _Hlk223466583]77.85 ± 4.05
	0.6942

	Time to disease regression (days)
	68.78 ± 5.16
	[bookmark: _Hlk223466498]51.35 ± 3.38
	[bookmark: _Hlk223466520]89.50 ± 9.79
	<0.0001

	Retreatment
	3 (3.19%)
	0 (0.00%)
	3 (6.52%)
	0.0721



Footnotes
· Data are presented as the n (%) or mean ± standard deviation.
· p values compare the prophylaxis cohort with the historical surveillance-only cohort.
· The percentages may not total 100.00% because of rounding.














	Table 3
Comparison of baseline characteristics between the nepafenac-treated cohort and the historical surveillance-only cohort

	
	Overall
144 (100.00%)
	Nepafenac-treated infants
98 (68.06%)
	Nontreated infants
46 (48.94%)
	p

	Sex
Males
Females
	
75 (52.08%)
69 (47.92%)
	
55 (56.12%)
43 (43.88%)
	
20 (43.48%)
26 (56.52%)
	0.1567

	Gestational age (weeks)
	31.00 ± 2.33
	31.28 ± 2.17
	30.39 ± 2.55
	0.0429

	Birth weight (grams)
	1,577.53 ± 462.71
	1,675.36 ± 480.00
	1,369.13 ± 344.19
	<0.0001

	Plus disease
	23 (15.97%)
	11 (11.22%)
	12 (26.09%)
	0.0232

	Caffeine
	81 (56.25%)
	49 (50.00%)
	32 (69.57%)
	0.0273

	Oxygen administration (days)
	21.72 ± 14.17
	23.21 ± 15.14
	18.52 ± 11.36
	0.0656

	Sepsis
	95 (65.97%)
	58 (59.18%)
	37 (80.43%)
	0.0121

	Red blood cell transfusions
	68 (47.22%)
	33 (33.67%)
	35 (76.09%)
	<0.0001

	Intraventricular hemorrhage
	21 (14.58%)
	2 (2.04%)
	19 (41.30%)
	<0.0001

	Hydrocephalus
	0 (0.00%)
	0 (0.00%)
	0 (0.00%)
	-

	Pulmonary surfactant administrations
	96 (65.97%)
	64 (65.31%)
	31 (67.39%)
	0.8055

	Positive pressure resuscitation
	9 (6.25%)
	7 (7.14%)
	2 (4.35%)
	0.5182

	Perinatal asphyxia
	16 (11.11%)
	13 (13.27%)
	3 (6.52%)
	0.2299

	Premature rupture of membranes lasting over 18 hours
	62 (43.06%)
	40 (40.82%)
	22 (47.83%)
	0.4383


	Bronchopulmonary dysplasia
	18 (12.50%)
	15 (15.31%)
	3 (6.52%)
	0.1372

	Necrotizing enterocolitis
	7 (4.86%)
	7 (7.14%)
	0 (0.00%)
	0.0631

	Preeclampsia history
	37 (25.69%)
	6 (6.12%)
	31 (67.39%)
	<0.0001



Footnotes
· Data are presented as the n (%) or mean ± standard deviation.
· p values compare the prophylaxis cohort with the historical surveillance-only cohort.
· The percentages may not total 100.00% because of rounding.



	Table 4
Comparison of outcomes between the nepafenac-treated cohort and the historical surveillance-only cohort

	
	Overall
144 (100.00%)
	Nepafenac-treated infants
98 (68.06%)
	Nontreated infants
46 (48.94%)
	p

	Progression to treatment-requiring disease
	43 (29.86%)
	22 (22.45%)
	21 (45.65%)
	0.0046

	Follow-up visits
	5.08 ± 1.67
	[bookmark: _Hlk223466989]4.63 ± 1.68
	[bookmark: _Hlk223467010]6.02 ± 1.20
	<0.0001

	Time to disease progression (days)
	71.71 ± 3.58
	[bookmark: _Hlk223467139]59.95 ± 3.38
	[bookmark: _Hlk223467161]77.85 ± 4.05
	0.1104

	Time to disease regression (days)
	55.30 ± 4.52
	[bookmark: _Hlk223467037]36.48 ± 2.33
	[bookmark: _Hlk223467056]89.50 ± 9.79
	<0.0001

	Retreatment
	2 (2.08%)
	0 (0.00%)
	3 (6.52%)
	0.0106



Footnotes
· Data are presented as the n (%) or mean ± standard deviation.
· p values compare the prophylaxis cohort with the historical surveillance-only cohort.
· The percentages may not total 100.00% because of rounding.













	Table 5
Subgroup analyses for progression to treatment-requiring disease between the NSAID-treated cohort and the historical surveillance-only cohort

	
	Category
	Ketorolac comparison
	Nepafenac comparison

	
	
	Proportion
	Treated
	Nontreated
	RR (95% CI)
	p
	Proportion
	Treated
	Nontreated
	RR (95% CI)
	p

	Gestational age at birth (weeks)
	< 28
	14 (14.89%)
	2/7 (28.57%)
	4/7 (57.14%)
	0.50 (013-1.90)
	0.2801
	11 (7.64%)
	1/4 (25.00%)
	4/7 (57.14%)
	0.44 (0.07-2.69)
	0.3031

	
	28 – 32
	68 (72.34%)
	8/35 (22.86%)
	16/33 (48.48%)
	0.47 (0.23-0.95)
	0.0271
	94 (65.28%)
	16/61 (26.23%)
	16/33 (48.48%)
	1.43 (1.00-2.06)
	0.0297

	
	> 32
	12 (12.77%)
	0/6 (0.00%)
	1/6 (16.67%)
	1.20 (0.83-1.72)
	0.2963
	39 (27.08%)
	5/33 (15.15%)
	1/6 (16.67%)
	0.91 (0.13 to 6.47)
	0.9246

	Birth weight (grams)
	< 1000
	19 (20.21%)
	3/11 (27.27%)
	6/8 (75.00%)
	0.36 (0.13-1.03)
	0.0698
	14 (9.72%)
	3/6 (50.00%)
	6/8 (75.00%)
	0.67 (0.27-1.63)
	0.3340

	
	1000 - 1500
	43 (45.74%)
	5/24 (20.83%)
	9/19 (47.37%)
	0.44 (0.18-1.10)
	0.0652
	48 (33.33%)
	5/29 (17.24%)
	9/19 (47.37%)
	0.36 (0.14-0.92)
	0.0247

	
	> 1500
	32 (34.04%)
	2/13 (15.38%)
	6/19 (31.58)
	0.49 (0.12-2.05)
	0.2988
	82 (56.94%)
	14/63 (22.22%)
	6/19 (31.58)
	0.70 (0.31-1.58)
	0.4051



Footnotes
· CI: confidence interval; NSAID: nonsteroidal anti-inflammatory drug; RR: relative risk.
· Treated and nontreated values are shown as the number of infants that progressed/the total number of infants in each subgroup (%).
· Subgroup analyses were performed separately for the ketorolac and nepafenac comparisons, each using the historical surveillance-only cohort as the reference group.
· The percentages within subgroup categories may not total 100.00% because of rounding.
· For infants older than 32 weeks in the ketorolac comparison, the RR is presented for nonoccurrence because no infant in the ketorolac group progressed to treatment-requiring disease in that subgroup.


	Table 6
Comparison of the present investigation with the two previously published clinical studies evaluating topical prophylaxis for ROP

	Domain
	Avila-Vazquez et al. (2004)[25]
	Giannantonio et al. (2011)[26]
	Present study: Mestra et al. (2026)

	Country/setting
	Argentina; single-center neonatal setting
	Italy; single-center neonatal setting
	Colombia; multicenter referral network across 14 ministry-licensed institutions in two departments

	Study design
	Retrospective historical-control study
	Randomized contralateral-eye placebo-controlled study
	Multicenter retrospective cohort study with separate ketorolac and nepafenac comparisons against the same historical surveillance-only cohort

	Unit of analysis
	Infant-level
	Eye-level for an infant
	Infant-level

	Clinical question
	Whether topical ketorolac prophylaxis reduces severe ROP among high-risk preterm infants
	Whether ketorolac prevents progression to severe ROP when one eye is treated and the fellow eye receives a placebo
	Whether topical ketorolac or nepafenac, introduced after diagnosis of stage 1–2 ROP, is associated with lower progression to treatment-requiring disease under routine-care conditions

	Inclusion criteria
	High-risk preterm infants meeting birthweight and/or gestational-age criteria for ROP risk
	Extremely preterm/very-low-birthweight infants are at high risk for severe ROP
	Preterm infants with confirmed stage 1 or stage 2 ROP and complete follow-up through 60 weeks postmenstrual age

	Exclusion logic
	Limited reporting in available summaries
	Limited reporting in available summaries
	Previous ROP-directed intervention before baseline, ocular conditions precluding staging, trial participation during follow-up, or missing essential outcome data

	Disease stage at treatment initiation
	Prophylaxis initiated before established early-stage ROP in a broadly high-risk population
	High-risk eyes, many with avascular zone I retina and some with stage 1–2 disease at baseline
	Prophylaxis initiated after documented stage 1–2 ROP

	Baseline disease severity reporting
	Limited; major neonatal covariates incompletely reported
	Gestational age and birthweight reported; broader systemic and ophthalmic baseline characterization limited
	Seventeen predefined demographic and clinical covariates were reported and compared separately for each agent versus the historical cohort

	Baseline characteristics explicitly reported
	Birthweight/gestational age; oxygen exposure differed between groups
	Gestational age, birthweight, zone I avascular retina, stage 1–2 proportions
	Sex, gestational age, birthweight, plus disease, caffeine, oxygen exposure, sepsis, transfusions, intraventricular hemorrhage, hydrocephalus, surfactant use, resuscitation, perinatal asphyxia, prolonged rupture of membranes, bronchopulmonary dysplasia, necrotizing enterocolitis, preeclampsia history during the pregnancy

	Intervention
	Topical ketorolac tromethamine to both eyes
	Topical ketorolac tromethamine to one eye
	Topical ketorolac tromethamine 0.45% or nepafenac 0.10% to both eyes

	Dose/frequency
	Ketorolac 0.25 mg every 8 h
	Ketorolac 0.50 mg every 12 h
	Ketorolac: one eye drop per eye every 12 h in stage 1 and every 8 h in stage 2; nepafenac: every 8 h in stage 1 and every 6 h in stage 2

	Duration of prophylaxis
	Continued until approximately 44 weeks postmenstrual age
	Continued per trial protocol until vascularisation/threshold outcome
	Continued until regression, 60 weeks postmenstrual age, unless discontinued earlier due to intolerance, adverse effects, lack of benefit, or progression to treatment-requiring disease, with an additional 15 days at stage 2 frequency only for infants who underwent laser ablation for inflammation control

	Comparator
	Historical nonconcurrent controls
	Fellow-eye placebo
	Historical surveillance-only cohort managed by the same retina specialist under the same treatment thresholds

	Treatment threshold for rescue therapy
	Severe ROP/cryotherapy-era endpoint
	Severe ROP progression endpoint
	Treatment-requiring ROP under contemporary criteria, with laser ablation or intravitreal anti-VEGF therapy selected by zone, posterior involvement, and follow-up reliability

	Primary interpretive endpoint
	Severe ROP incidence
	Severe ROP prevention
	Progression to treatment-requiring ROP by 60 weeks postmenstrual age

	Main results
	Reported lower severe ROP frequency in ketorolac-treated infants than in historical controls
	No significant difference between ketorolac-treated and placebo-treated eyes
	Lower crude progression to treatment-requiring ROP for both ketorolac and nepafenac; ketorolac remained independently associated with lower adjusted odds of progression

	Safety findings
	No major safety signal was highlighted in the available summary
	No major adverse events reported
	No major prophylaxis-related adverse effects; transient conjunctival hyperaemia resolved after temporary discontinuation

	Major methodological strengths
	Early clinical exploration of pharmacologic prophylaxis in ROP
	Randomized comparison
	Real-world multicenter practice data; infant-level analysis; treatment initiated after documented early-stage disease; same specialist across cohorts; separate analysis for two agents

	Major methodological limitations
	Historical controls, nonrandomized design, nonconcurrent comparison, incomplete covariate reporting, and an earlier treatment window than the current study
	Contralateral-eye design for a bilateral systemic disease, limited baseline covariate reporting, a very-high-risk population, and possible underexposure despite higher concentration
	Retrospective design, historical comparator, residual confounding by indication, modest sample size, single-specialist practice source

	Relevance to the interpretation of the present study
	Suggests a potential signal for ketorolac, but cannot establish causality or identify the optimal prophylactic window
	A negative result does not definitively rule out benefit because the design may have been poorly suited to ROP biology and progression patterns, and there is a lack of information on key baseline characteristics that influence disease progression
	Provides transitional comparative evidence under routine-care conditions and establishes the need for a prospective controlled trial

	Contribution to current evidence-based
	First clinical signal-generating ketorolac study in preterm infants
	The only published randomized clinical study of topical ketorolac in preterm infants to date
	The first comparative clinical report identified in preterm infants evaluating nepafenac, and the first to compare two topical NSAID strategies against the same surveillance-only reference framework



Footnotes
· NSAID, nonsteroidal anti-inflammatory drug; VEGF: vascular endothelial growth factor.
· Dose and frequency are reported as described in the source publications and the present protocol; formulations and dosing conventions may differ across studies and limit direct comparability.


