LONGITUDINAL POSTNATAL WEIGHT MEASUREMENTS FOR THE PREDICTION OF RETINOPATHY OF PREMATURITY

ABSTRACT
Purpose: Less than 10% of all infants screened for retinopathy of prematurity (ROP) require treatment. Current screening guidelines do not take into consideration postnatal factors that may influence the development of ROP. Our goal was to evaluate longitudinal postnatal weight measurements as a predictor for severe ROP in a US cohort to validate this method which was shown in a Swedish cohort to sensitively predict infants likely to develop ROP requiring treatment.
Methods: ROP evaluations and weekly weight measurements from birth to postmenstrual week 36 in premature infants undergoing ROP screening were entered into a computer based surveillance system, WINROP (weight, insulin-like growth factor, neonatal ROP). The system signaled an alarm when the rate of weight gain decreased compared to controls with no ROP. Taking into account additional factors such as gestational age, birth weight, and postmenstrual age, the alarm was classified into (1) no alarm, (indicating very low risk) (2) alarm at low risk, or (3) alarm at high risk. Maximum ROP for each infant was obtained and categorized into (1) no ROP (immature/mature), (2) mild ROP (stage 1 or 2 ROP in zone 2 or 3, without plus disease), or (3) severe ROP (stage 3 or prethreshold/threshold ROP). The alarm was correlated to the infant’s ROP category.  An alarm at high risk identifies infants at risk for developing severe ROP. 

Results: 338 premature infants were included in the study. An alarm at high risk occurred in 26% of infants. This alarm (high risk) identified 100% of patients who developed severe ROP at a a median time of 8 weeks prior to requiring treatment  The remaining 64% of infants received no alarm or an alarm at low risk. None of these infants develop more than mild ROP all of which regressed spontaneously. The sensitivity of WINROP to detect severe ROP was 100% and the specificity was 81.2%. The negative predictive value was 100% and the positive predictive value was 33.3%.
Conclusions: Longitudinal postnatal weight gain may be used to predict of ROP. In a US cohort, the WINROP system identified early  (1-14 weeks before treatment) all infants who developed severe ROP. This method of screening has a sensitivity of 100% in detecting severe ROP. With further validation WINROP has the potential to safely reduce the number of ROP exams.

INTRODUCTION
Retinopathy of prematurity (ROP) is a neovascular eye disease that affects the developing retina in premature infants and is a leading cause of preventable childhood blindness in both developed and developing countries.1-3 Most cases of ROP are mild and spontaneously regress without treatment. However, severe cases of ROP lead to progressive retinal scarring and detachment resulting in vision loss. Detection and treatment of ROP through screening have been shown to decrease the incidence of severe vision loss and reduce unfavorable outcomes.4, 5
Current ROP screening, as recommended in a policy statement issued by the American Academy of Pediatrics, the American Academy of Ophthalmology, and the American Association for Pediatric Ophthalmology and Strabismus, is performed on infants with a birth weight of less than 1500 grams or a gestational age (GA) of 30 weeks or less, as well as select infants between 1500 and 2000 grams with an unstable clinical course who are believed to be at high risk for ROP.6 Screening for ROP often requires multiple examinations utilizing indirect ophthalmoscopy with scleral depression. These exams are stressful for infants,7-9 labor-intensive for the ophthalmologist, and are often unavailable in remote or underserved areas. Based on the revised guidelines from the Early Treatment for Retinopathy of Prematurity (ETROP) study, approximately 8% of screened infants will require treatment for ROP.5 Since 1981, the rate of premature birth in the United States has risen over 36% from 9.4% to 12.8%,10 leading to a greater number of infants qualifying for screening to identify less than 10% of infants who will require treatment.5 Given the low treatment yield of all screened infants, more cost-effective programs are needed to identify those infants at high risk for severe ROP. Current ROP screening guidelines do not take into consideration postnatal clinical risk factors that may influence the development of ROP.1, 11, 12
The weight, insulin-like growth factor (IGF), neonatal ROP (WINROP) algorithm is an online surveillance system evaluated in Sweden to assess the risk of severe ROP based on weekly postnatal measurements of serum IGF-1 levels and weight measurements.13. This system is designed to detect a slowdown of an infant’s IGF-1 levels or weight gain when compared to expected values in a cohort of premature infants who developed only no or only stage 1 ROP.13 

Several studies have been performed validating this algorithm.13-15 In the initial retrospective study, 79 preterm infants at risk for ROP were monitored with both IGF-1 levels and weight gain.14 Using the WINROP system, 23% of infants were considered at risk for developing treatable ROP. All 6 infants who required treatment were correctly identified ( 5 weeks before they required treatment. A second prospective study on 50 premature infants was performed in a new population of infants from Sweden.16 Twenty-two infants were identified before 32 weeks postmenstrual age as being at high risk for developing ROP. Nine of these infants developed proliferative ROP and 8 were treated.

These studies utilized both IGF-1 levels and weight gain to predict ROP. If the IGF-1 levels could be excluded from this algorithm, the screening method would be simplified to weight measurements that are easily obtained, reduce the cost and stress on infants for blood draws, and potentially are available in underserved areas with limited resources. A retrospective study of 353 children in Sweden was performed utilizing the WINROP algorithm based on postnatal weight gain alone.15 Eighty-five (24%) of these children were identified to be at risk for developing treatable ROP before 32 weeks postmenstrual age. All of the infants who developed proliferative ROP (n=35, 41%) and all who required treatment (n=25, 29%) were correctly identified in this group. The median time from the alarm to treatment was 9 weeks (range 4 to 18.3 weeks). The aim of this study was to evaluate if this algorithm also predicted ROP early in a population of premature infants in the United States.  

