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Background: Retinopathy of prematurity (ROP), a preventable, potentially blinding eye disease, is
primarily diagnosed in extremely preterm infants. Gestational age (GA) and birth weight (BW) are the
most prominent risk factors. Routine ROP examinations are performed to identify the low proportion
of infants who progress to needing treatment. In Sweden, ~30% of all screened infants are diagnosed
with ROP, and 6% require treatment. Safe ROP prediction models can improve infant well-being and
make screening efficient by identifying low- and high-risk infants.

Aim: The overall aim of the thesis was to develop and validate prediction models for severe ROP
requiring treatment and propose a clinical decision support tool for safe and effective release of low-risk
infants from ROP screening examinations. In addition, the natural course of the disease was described,
and the prognostic value of the parenteral nutrition duration (PND) on ROP was demonstrated.

Materials and Methods: The model development data originated from the Swedish national ROP
register (SWEDROP). External validations included data from SWEDROP, Germany, and the US. Paper
I included 6947 infants in the model development and 2122 in the external validation cohort.
Corresponding figures for Paper Il were 6991 and 1241, and for Paper IV, 8814 and 2325, respectively.
Paper III included 1082 infants in its external validation. Extended Poisson models were used to develop
DIGIROP-Birth requiring GA, BW, and sex in version 1.0, and PND =14 days in version 2.0 as input
variables. Logistic regression models were used to develop DIGIROP-Screen, including the status and
the age at the first ROP diagnosis besides DIGIROP-Birth risk estimates. GA-specific cut-offs were
identified for the clinical decision support tool.

Results: The instantaneous risk for ROP peaked around 12 weeks postnatal age, irrespective of GA at
birth. Longer PND was strongly correlated to ROP severity, and faster progression. The risk for ROP
differed for boys and girls over GA and PND. DIGIROP models released ~50% of infants from all ROP
screening examinations and additionally ~25% during the screening process, while maintaining 100%
sensitivity.

Conclusion: DIGIROP models may safely and efficiently release infants from unnecessary ROP
examinations. The models appear superior to other currently available ROP models and are freely
available as an online application (www.digirop.com).
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