Economic evaluation of topical ketorolac and nepafenac prophylaxis for early-stage retinopathy of prematurity: a multicenter real-world study in Colombia
Stakeholders interested in implementing the proposed trial are encouraged to contact the corresponding author to explore potential collaboration as an independent external expert, including support for protocol refinement, data analysis, and health-economic modeling, to inform health-system evaluation of potential adoption.
Brief title
TOP-NSAID-ROP: Dose-ranging and confirmatory trial of topical ketorolac or nepafenac for stage 1–2 retinopathy of prematurity (ROP)
Official title
A multicenter, randomized, double-masked, placebo-controlled, dose-ranging trial with a confirmatory stage to evaluate the safety and efficacy of topical ketorolac 0.45% or nepafenac 0.10%, initiated after stage 1–2 ROP diagnosis, to reduce progression to treatment-requiring ROP
Study type
Interventional (Clinical Trial)
Phase
Seamless phase 2/3 (dose-selection safety/biologic-signal stage followed by the confirmatory efficacy stage)
Primary purpose
Prevention
Study design
· Allocation: Randomized
· Intervention Model: Parallel assignment with a master protocol (two drug domains; each domain analyzed against placebo)
· Masking: Double-masked (participant/caregiver, clinicians/outcome assessors, investigators, statisticians) using double-dummy administration
· Primary Endpoint Time Frame: Through 60 weeks postmenstrual age
· Safety Follow-up: At least 60 weeks postmenstrual age, with optional extended follow-up (for instance, 65–70 weeks) for late reactivation signals

Study setting
Neonatal networks with established ROP screening pathways (in-person and/or validated teleophthalmology imaging), capacity for urgent rescue treatment, and protocolised ocular-surface safety assessment
Condition
Retinopathy of prematurity, stage 1–2
Key objectives
Primary objective (confirmatory stage)
Determine whether topical NSAID prophylaxis reduces progression to treatment-requiring ROP by 60 weeks postmenstrual age compared with placebo when initiated after stage 1–2 ROP diagnosis
Primary safety objective (dose-ranging stage)
Identification of a dosing regimen with acceptable ocular-surface safety and tolerability in preterm infants
Secondary objectives
Evaluate time to progression, time to regression without rescue therapy, retreatment, follow-up burden, and adherence; prespecify resource use collection to support a companion economic evaluation
Eligibility criteria
Inclusion criteria
1. Preterm infants who met local ROP screening criteria and were enrolled in an ROP follow-up pathway
2. Confirmed stage 1 or stage 2 ROP in at least one eye at the randomization examination
3. Postmenstrual age at randomization within a prespecified window aligned to programme screening (for instance, 31–45 weeks)
4. Informed consent from parents/guardians
5. Anticipated feasibility of follow-up through 60 weeks postmenstrual age
Exclusion criteria
1. Any prior ROP-directed intervention before randomization (laser photocoagulation, intravitreal anti-VEGF therapy, vitrectomy, or cryotherapy)
2. Ocular conditions precluding reliable staging or outcome assessment (for example, major congenital ocular anomalies)
3. Clinically meaningful ocular-surface compromise at baseline (for instance, epithelial defect, keratitis, and marked surface inflammation)
4. Known or suspected hypersensitivity to NSAIDs
5. Systemic vulnerability is likely to increase the risk of NSAID exposure per protocolised neonatal criteria (for instance, active gastrointestinal bleeding, clinically significant renal or hepatic dysfunction, and major coagulopathy).
6. Participation in another interventional trial that could materially affect ROP outcomes
Randomization and stratification
· Randomization: Centralized, permuted blocks with allocation concealment
Stratification (recommended minimum): stage at randomization (1 vs 2), zone/posterior involvement (posterior vs nonposterior), plus/preplus status (present vs absent), center/network
· Unit of randomization: Infant (both eyes assigned to the same intervention)
Interventions and dosing regimens
General masking approach (double-dummy)
A fixed maximum daily instillation schedule (for instance, 4 administrations/day) is used across all arms; active drops are embedded according to the assigned regimen, and the remaining instillations are placebos to maintain an identical administration burden and preserve masking
Dose-adjustment rule
Dosing is stage-responsive and prespecified: if an infant’s ROP worsens from stage 1 to stage 2 without meeting treatment-requiring criteria, the regimen escalates to the stage 2 schedule within the assigned arm; if the disease regresses, dosing de-escalation is permitted per protocol to reduce exposure while maintaining masking using placebo top-ups
Drug domain A: Ketorolac 0.45%
· Arm K0 (Placebo): Artificial tears per masked schedule
· Arm K1 (Lower-frequency, pragmatic): Stage 1 active every 12 hours; Stage 2 active every 8 hours; placebo top-ups to complete the masked schedule
· Arm K2 (Higher-frequency, safety/efficacy range): Stage 1 active every 8 hours; Stage 2 active every 6 hours; placebo top-ups as needed
Drug domain B: Nepafenac 0.10%
· Arm N0 (Placebo): Artificial tears per masked schedule
· Arm N1 (lower-frequency, safety-oriented): Stage 1 active every 12 hours; Stage 2 active every 8 hours; placebo top-ups to complete the masked schedule
· Arm N2 (Field regimen/higher exposure): Stage 1 active every 8 hours; Stage 2 active every 6 hours; placebo top-ups as needed
Prophylaxis duration
Continued until the earliest of: confirmed regression without rescue therapy, progression to treatment-requiring ROP (rescue indicated), intolerance/adverse event requiring discontinuation, or 60 weeks postmenstrual age
Rescue treatment (standard of care preserved)
· Rescue treatment is initiated immediately when treatment-requiring criteria are met (for instance, type 1 ROP or aggressive ROP per prespecified definitions)
· The rescue modality (laser vs intravitreal anti-VEGF therapy) is selected based on prespecified clinical criteria and site capability; all rescue treatments and timing are recorded
· Study medication is discontinued at the time rescue treatment is initiated (unless a separate adjunctive substudy is prospectively specified)
Outcome measures
Primary efficacy endpoint
Progression to treatment-requiring ROP in either eye by 60 weeks postmenstrual age (infant-level endpoint; event date is the first examination at which either eye meets the inclusion criteria)
Primary safety endpoint (dose-range gate)
Clinically meaningful adverse ocular-surface events through 60 weeks postmenstrual age, including persistent epithelial defects, suspected infectious keratitis, stromal thinning/ulceration, or other events requiring discontinuation per protocol
Key secondary endpoints
· Time to progression to treatment-requiring ROP (from randomization)
· Time to regression without rescue ophthalmic treatment, defined as the time from randomization to the first of two consecutive examinations documenting involution/resolution without rescue treatment using prespecified International Classification of Retinopathy of Prematurity, Third Edition (ICROP3)-compatible regression signs and documentation of persistent avascular retina when present
· Retreatment after initial rescue therapy
· Number of ophthalmic follow-up examinations through 60 weeks postmenstrual age
· Adherence (caregiver diary plus bottle accountability measures)
· Exploratory: resource use metrics to enable a companion economic evaluation
Assessment schedule
· Ophthalmic examinations every 1–2 weeks according to disease severity and programme protocols, with mandated capture of stage, zone, plus/preplus status, and ocular-surface safety at each visit
· Teleophthalmology pathway permitted if validated and prespecified, with central adjudication rules if images are used for outcomes
Safety monitoring
· Data and Safety Monitoring Board: Independent board including neonatology, pediatric retina/ROP, clinical pharmacology, and biostatistics
· Sentinel safety gate: Initial limited enrollment per active regimen (for instance, 15–25 infants/arm) with Data and Safety Monitoring Board review before expansion
· Stopping rules: Prespecified thresholds for ocular-surface serious adverse events, imbalance in serious systemic events plausibly related to exposure, or operational signals indicating unacceptable tolerability or adherence feasibility
Sample size and power (framework for the confirmatory stage)
· Confirmatory comparison per drug domain is powered against placebo after dose selection
· Conservative planning example (two-sided alpha 0.05; 80% power): Assuming control progression 0.46 and target reduction to 0.30, approximately 143 infants per arm are needed; inflating by 10% for attrition yields approximately 157 infants per arm
· If the target effect is smaller (for instance, 0.46 to 0.35), approximately 311 infants per arm are needed; inflating by 10% yields approximately 342 infants per arm
· Multiplicity control: Dose-ranging stage uses prespecified selection criteria; confirmatory stage tests a single selected regimen vs placebo per domain, with alpha preserved for the primary endpoint
Dose selection criteria (prespecified)
Selection is based on acceptable ocular-surface safety, tolerability/adherence feasibility, and directionally favorable effects on progression without evidence of excess early progression among nonresponders; the final rule should be stated as an algorithm before enrollment begins
Statistical analysis plan (high-level)
· Primary analysis: intention-to-treat, analyzed separately within each drug domain against placebo
· Model for the primary endpoint: logistic regression adjusted for stratification factors; sensitivity analyses using mixed-effects models with site as a random effect
· Time-to-event endpoints: Kaplan–Meier estimates and Cox models adjusted for prespecified covariates; proportional hazards assessed by standard diagnostics
· Handling bilateral disease: Infant-level events defined by first-eye meeting criteria; secondary eye-level exploratory analyses may be prespecified but are not primary
Operational quality controls (required for credibility)
· Certification of examiners or central reading of imaging for key outcomes
· Standardized caregiver training module and administration checklist
· Protocolised documentation of adverse events and discontinuation criteria
· Bottle accountability plan (returned bottles, volume/weight checks where feasible) to support adherence interpretation
Ethics and registration
The trial is registered before enrollment begins; consent and safety oversight reflect the vulnerability of the population and off-label exposure; data protection and deidentification procedures are prespecified
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