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ABSTRACT 

 

Relation of Vascular Endothelial Growth Factor and Insulin Like Growth Factor-1 to 

the Development of Retinopathy in Premature Infants 

Background: Survival of premature infants in Egypt has been increased in the past few years 

due to advances in antenatal and neonatal care. This has resulted in a population of infants at 

high risk of developing retinopathy of prematurity (ROP). 

Objective: To evaluate the role of cytokines (Insulin Like Growth Factor-1 “IGF-1” and 

Vascular Endothelial Growth Factor “VEGF”) in serum of premature infants as possible 

diagnostic markers for ROP and to assess the risk factors for the occurrence and severity of 

ROP such as birth weight, gestational age, oxygen therapy …etc. 

Methods: Eighty three premature neonates who were admitted to the neonatal intensive care 

unit (NICU) of Almaza charity neonatal care unit in Cairo were included in this study. They 

were classified into two groups: those developing ROP (n = 34) and those without ROP 

(n=49). The ROP group was subdivided to: mild cases (those with stages I and II ROP) and 

severe cases (those with stages III and V ROP). All babies were examined during their stay in 

the NICU by the attending staff and also ophthalmic examination was performed during 

incubation to detect ROP. We obtained serum from each infant at 4 to 6 weeks postnatal age 

for estimation of IGF-1 and VEGF levels. 

Results: Analysis of various risk factors for development of ROP showed that small 

gestational age (GA), low birth weight, prolonged incubation duration, oxygen therapy, 

respiratory distress syndrome (RDS) and neonatal jaundice were significant risk factors for 

ROP, while regarding severity of ROP, neonates having respiratory distress syndrome and 

those with small head circumference were found to be at higher risk of developing severe 

ROP. Univariate statistical analysis revealed that low IGF-1 and high VEGF serum levels can 

be useful as indicators in ROP screening but as regards severity they were not predictive 

markers. 

Conclusions: IGF-1 and VEGF serum levels in premature infants could be useful indicators 

in ROP screening. Elevated VEGF serum level helps to predict the probability of suffering 

from the illness. 

Key words: IGF-1, VEGF, retinopathy of prematurity, risk factors. 
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INTRODUCTION 
 

Retinopathy of prematurity has been identified in 1984 by the Cryo-ROP cooperative 

group, as a retinal vasoproliferative condition that evolves into five stages. Alongside these 

stages, other destructive changes also occur inside the eye. The destructive activity is known 

as “plus disease”. The signs of plus disease include: engorgement and tortuosity of the 

posterior pole retinal vessels, iris vessels engorgement, pupil rigidity and vitreous haze 

(Cryo-ROP, 2001). 

The blood vessels in the retina of premature and/or low birth weight infants are 

immature and underdeveloped. Following delivery, the blood vessels continue to grow and 

spread throughout the retina. These abnormal blood vessels are fragile and can leak scarring 

the retina and pulling it out of position leading to retinal detachment (Stout and Stout, 2003). 

Retinopathy of prematurity is an important cause of childhood blindness worldwide (Brian 

and Neil, 2009). 

Various risk factors to which the neonates are exposed, i.e. oxygen therapy, apnea, 

anemia, etc… may aggravate the insult to which the under developed or premature eye is 

exposed to (Kim et al., 2004).  

It has been proposed that vasculogenesis is the result of complex interactions between 

growth factors (cytokines like IGF-1 and VEGF) produced both locally and systemically 

which stimulate or inhibit differentiation, proliferation, migration, and maturation of 

endothelial cells. This process is incriminated in the development of ROP (Villegas et al., 

2006). 

IGF-I is critical to normal retinal vascular development, and its deficiency is 

associated with the lack of vascular growth that sets the stage for subsequent hypoxia-driven 

proliferative ROP. In addition, linking IGF-I and VEGF, it was found that IGF-I receptor 

activation controls maximum VEGF activation of the endothelial cell survival pathway. Low 

IGF-I might be used to predict later development of ROP (Lofqvist et al., 2006). 

Findings indicate that VEGF, in addition to its function as an angiogenesis factor, may 

also act as a survival factor for newly formed capillaries in the developing retina and suggest 

an important role for VEGF in the pathogenesis of human ROP (Smith, 2008). 
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Aim of The Study: 

 

1. We aimed to evaluate the role of cytokine levels (IGF-1 and VEGF) in serum of 

premature infants as possible diagnostic markers for ROP. 

2. We also aimed to analyze other factors which may act as risk factors for occurrence and 

severity of ROP like birth weight and gestational age. 

 


