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ABSTRACT ÖZ

Amaç: Prematüre retinopatisi (ROP) hem gelişmiş hem de 
gelişmekte olan ülkelerde çocukluk çağı görme kaybının önde gelen 
nedenlerinden biridir. Bu çalışmada, yeni kurulan ünitemizdeki ROP 
taraması ve tedavisinin sonuçlarını ve risk faktörlerini değerlendirmeyi 
amaçladık. Sonuçlarımızı Türkiye’de yapılan diğer çalışmalarla da 
karşılaştırdık.
Yöntemler: Ocak 2012-Ocak 2016 tarihleri arasında iki yüz kırk 
sekiz (%33,9) bebek ROP taramasına dahil edildi. Yeni kurulan 
yoğun bakım ünitesinde takip edilen bebeklerde ROP tarama ve 
tedavi sonuçları ile risk faktörleri belirlendi.
Bulgular: Prematüre bebeklerin %25,8’inde farklı evre ve bölgelerde 
ROP gözlendi. Lojistik regresyon analizinde, aşağıdaki risk 
faktörleri olan hastalarda artan ROP gelişme riski bulduk: Düşük 
gebelik yaşı (p=0,0001, OR=0,73), sepsis (p=0,003, OR=0,57) ve 
bronkopulmoner displazi (p=0,0035, OR=0,41).
Sonuç: Doğum öncesi iyi bakım, ünite koşullarının iyileştirilmesi 
ve düzenli tarama, ünitemizdeki ROP insidansını gelişmiş ülkeler 
seviyesine ulaştıracaktır. Umut ediyoruz ki bu da hastalarda görme 
fonksiyonlarının gelecekteki sekelini azaltmaya yardımcı olacaktır. 
Risk faktörleri ve komplikasyonlarla ilgili farkındalığın artması 
özellikle  deneyimsiz ve yeni kurulan  yenidoğan yoğun bakım 
ünitelerinde hastalığın görülme sıklığını azaltacaktır.
Anahtar Sözcükler: Prematürite retinopatisi, risk faktörleri, Türkiye, 
yenidoğan yoğun bakım ünitesi

Objective: Retinopathy of prematurity (ROP) is one of the leading 
causes of childhood vision loss in both developed and developing 
countries. In this study, we aimed to assess the results of ROP screening 
and treatment, and to evaluate the risk factors in our newly established 
unit. We also compared our data with other studies reported in Turkey.
Methods: Two-hundred and forty eight (33.9%) infants were enrolled 
in ROP screening between January 2012-January 2016. The results of 
ROP screening and treatment, and the risk factors for ROP in infants 
followed up in a newly established neonatal intensive care unit were 
determined. 
Results:  ROP was observed in 25.8% of premature infants in 
different stages and zones. In the logistic regression analysis, we 
found an increased risk of ROP development in those patients with 
the following risk factors: Low gestational age [p=0.0001, odds ratio 
(OR)=0.73], sepsis (p=0.003, OR=0.57), and bronchopulmonary 
dysplasia (p=0.0035, OR=0.41).  
Conclusion: Good antenatal care, improving unit conditions, and 
regular screening will decrease the ROP incidence in our facility to 
the level of developed countries. Hopefully, this will help to reduce the 
future sequelae of visual function loss in these patients. The awareness 
of the risk factors and the complications of ROP will decrease the 
incidence of the disease in unexperienced and newly organized NICUs. 
Keywords: Retinopathy of prematurity, risk factors, Turkey, neonatal 
intensive care unit
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Introduction
Retinopathy of prematurity (ROP) is a proliferative 
vitreoretinopathy characterized by the abnormal vascularization 
of retinal blood vessels in premature infants (1-5). It is an 
important cause of childhood blindness in countries with 
a high human development index and low socio-economic 
income (1-5). This disease occurs in different stages ranging 
from mild to severe. In addition to blindness, each year 2,300 
newborns are influenced by the late sequelae, such as retinal 
detachment, myopia, and strabismus (2-4). In the first three 
years of life, premature infants face several types of strabismus 
or refractive errors. Therefore, premature infants require regular 
eye examinations whether or not they are diagnosed with ROP 
(6). Timely screening and treatment are crucial to the outcomes 
in these patients (1).

The prevalence of ROP remains high today due to the increasing 
survival rates of extremely low birth weight (BW) babies (4-7). 
Hitherto, there have been 3 epidemics of ROP. The first one 
occurred between 1940 and 1945 due to uncontrolled oxygen 
use. After the development of neonatal nursing, the second one 
developed between 1960 and 1970. The third one was reported in 
1980 and still continues today (2,5,8). Low BW, low gestational 
age (GA), and oxygen therapy are among the factors responsible 
for ROP (6,9).

In this study, we aimed to assess the results of ROP screening 
and treatment, and to evaluate the risk factors for ROP in babies 
followed up in our newly established neonatal intensive care unit 
(NICU). We also compared our data with other studies reported 
in Turkey.

Methods
Study Design and Data Collection

This retrospective trial was conducted in the NICU at the  …… 
Hospital in …., Turkey, between January 2012 and January 
2016, using the unit’s database. This study was approved by 
the local ethical board (22.06.2016/386). It was conducted 
in accordance with the ethical guidelines of the Declaration 
of Helsinki. The neonates included in this research had BWs 
of 1,500 grams or less, and/or GAs of 32 weeks or less. We 
also included larger infants with unstable clinical situations, 
based on the recommendations of the American Academy of 
Pediatrics, Academy of Ophthalmology, and American Pediatric 
Ophthalmology and Strabismus Academy (10). Seven-hundred 
and thirty-one premature infants were followed up during the 
study, and 248 of these were admitted into ROP screening 
programs. All of these were inborn patients.  

The demographic characteristics of the patients, potential risk 
factors for ROP, eye examinations, and type and course of 
treatment were recorded. Those neonates who died before the 
ROP screening began were excluded from this research.

Screening Procedure

The ROP screening began at 4-6 weeks of age or between 31 
and 33 weeks of age. One hour before the examination, 0.5% 

tropicamide and 2.5% phenylephrine HCl were applied to both 
eyes every five minutes for a total of 3 doses. After sufficient 
pupil dilatation was achieved, the eye examinations were 
completed with using eyelid speculums with a 28 D lens indirect 
ophthalmoscope under topical anesthesia (proparacaine HCL, 
0.5%). Scleral indentation was used for the ocular rotation. All 
of the examinations and treatments were performed by the same 
ophthalmologist (A.K.) over the course of the study (four years). 
The infants were monitored during the examination, and were 
provided with 24% sucrose and a pacifier if analgesia was needed. 

The ROP stage and zone classification were outlined for each 
eye using the International Classification of Retinopathy of 
Prematurity (ICROP) (11). The babies without ROP were 
followed up until they reached a 45-week GA, every 2-3 weeks, 
until the peripheral retinal vascularization fully developed. The 
infants with ROP were treated and followed up according to the 
criteria of the Early Treatment for Retinopathy of Prematurity 
Cooperative Group (12). These patients were treated with 
transpupillary diode laser photocoagulation and intravitreal 
bevacizumab, which was used in aggressive ROP cases.

Statistical Analysis 

The statistical analysis of the data was performed using SPSS 
version 17 (SPSS Inc., Chicago, IL). Thet-test was used to 
analyze the continuous variables, whereas the chi-squared test 
was used for the categorical variables. The logistic regression 
analysis was conducted to define the variables that affected 
the development of ROP. A p value<0.05 was considered to be 
statistically significant.

Results
A total of 731 premature infants were monitored in the NICU 
during the four-year study period. Of these, 248 (33.9%) infants 
were enrolled in ROP screening; 119 (48%) females and 129 
(52%) males. ROP was observed in 64 (25.8%) premature babies 
in different stages and zones. Of these patients, 36 (56.3%) had 
stage I, 17 (26.6%) had stage II, and 9 had (14.1%) stage III 
diseases. Aggressive ROP was detected in 2 (3.1%) patients; 
however, stages IV and V were not observed. The mean GA of the 
infants with ROP was 29.11±2.92 weeks (range=22-35 weeks), 
and the mean BW was 1224.57±474.54 g (range=485-2480 
g). There was a statistically significant difference between the 
groups with and without ROP, according to the GA and BW 
(p=0.0001). The demographic features and risk factors for the 
babies with and without ROP are given in Table 1.

ROP regressed in 48 (75%) of the infants. Of the patients who 
were treated, the mean GA was 27.31±2.87 weeks, and the 
mean BW was 1015.00±331.15 g. The mean GA and BW in 
the treatment group were lower than those in the non-treated 
group, and the statistical difference was significant (p<0.005 
and p<0.045, respectively). Diode laser photocoagulation 
and intravitreal bevacizumab were used in babies at rates of 
18.8% (n=12) and 6.3% (n=4), respectively. There were no 
complications in either treatment modality.  
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We found a significant relationship between the GA, BW, 
respiratory distress syndrome (RDS), sepsis, intraventricular 
hemorrhage (IVH), patent ductus arteriosus (PDA), 
bronchopulmonary dysplasia (BPD), apnea, anemia, blood 
transfusion, oxygen therapy, and ROP by using the Chi-squared 
analysis (p value for each parameter = 0.0001, for apnea p = 
0.013). However, there was no significant association between 
the gender, type of delivery, antenatal steroids, preeclampsia, 
multiple births, intrauterine growth restriction (IUGR), 
necrotizing enterocolitis (NEC), and ROP (p>0.05). In the 
logistic regression analysis, we found an increased risk of ROP 
development in those patients with the following risk factors: 
Low GA (p=0.0001, OR=0.73), sepsis (p=0.003, OR=0.57), and 
BPD [p=0.0035, odds ratio (OR)=0.41] (Table 2).  

Discussion
ROP is one of the leading causes of childhood vision loss in 
both developed and developing countries (1-5). Recently, 

the increasing number of multiple pregnancies with assisted 
reproductive technology and the development of nursing care in 
the NICU have increased the incidence of ROP (6). According 
to the American Pediatric Ophthalmology and Strabismus 
Academy, 14,000 infants are diagnosed as having ROP in the US 
every year. Of these children, 1,100-1,500 exhibit severe forms 
of this disease, with 400-600 children going blind (2). However, 
the incidence is generally low in developed countries (13,14).

Hwang et al. (15)  reported that the incidence of ROP was 34.1% 
in Korea. In one study conducted in Northern Iran, incidence 
of ROP was 45% (16). Research conducted in Egypt found the 
incidence to be 36.5%, with the number of patients without 
follow up results being very high (17). The study by Öner 
et al. (18) reported a ROP incidence of 20.9%, with a mean 
GA of 31.35±3.5 weeks and a mean BW of 1,504.27±499.09 
g. Additionally, Ekinci et al. (19) reported a 30.8% incidence 
of ROP, but the infants included in their study were larger 
premature babies. The incidence of ROP was 36.3% in the 
research conducted by Özbek et al. (20), who reported that 1.5% 
of the cases had stage V in their study group. In research from 
the middle of the Black Sea region, the incidence was reported 
as 30.8% (21). Moreover, Hanedar et al. (22) reported their 
ROP incidence as 23.7%. The ratio of ROP cases that required 
treatment was 8% in the trial conducted by Esen et al. (23). 
Furthermore, the ROP incidence was 56.8% in the study by 
Sönmez et al. (24). In our study, the prevalence of ROP was 
lower than the studies which screened for ROP in our country, 
but the incidence was higher than the studies conducted in 
developed countries. 

A low GA, low BW, RDS, anemia, hyperbilirubinemia, apnea, 
IVH, NEC, oxygen therapy, and blood transfusion were the risk 
factors reported for ROP (6,25-27).   The most important ones 
were a low BW and low GA (27-29). Hwang et al. (15) found 
PDA and invasive ventilation to be risk factors for ROP in cases 
with stage III or above disease. In a study from Iran, the main risk 
factors were identified as multiple births, a low BW, and oxygen 
therapy longer than 5 days (16). In the study by Yilmaz et al. (30) 
from our country, a low BW, low GA, ventilator use, and blood 
transfusion were the risk factors most commonly associated with 
the development of ROP. Ekinci et al. (19) showed that the BW, 
GA, and oxygen therapy were independent risk factors. However, 
Sönmez et al. (24) found that the GA, BW, phototherapy, RDS, 
mechanical ventilation, and continuous positive airway pressure 
(CPAP) support were risk factors for ROP, but multiple births, 
sepsis, and blood transfusion were not.  A low GA, low BW, 
and blood transfusion were found to be risk factors for ROP in 
another study from Turkey (31).

Table 1. Demographic features and the risk factors of the 
patients screened for ROP

Risk factor
 ROP (+)
(n=64)

ROP (-)
(n=184)

p

GA (week)* 29.03±2.96 32.43±2.20 0.0001

BW (gram)* 1218.09±473.60 1852.46±571.18 0.0001

Gender  (F/M) 29/35 90/94 0.62

Delivery mode 
(C/S)

55 154 0.67

Antenatal steroid 33 83 0.37

Preeklampsia 23 57 0.47

Twins 7 32 0.22

IUGR 5 3 0.44

RDS 70 45 0.0001

Sepsis 42 38 0.0001

NEC 6 2 0.97

IVH 18 10 0.0001

PDA 18 14 0.0001

BPD 19 2 0.0001

Apnea 13 16 0.013

Anemia 43 31 0.0001

Blood transfusion 30 12 0.0001

Abbreviations: ROP: Retinopathy of prematurity, GA: Gestational age, 
F: Female, M: Male, C/S: Caeserean section, IUGR: Intrauterine growth 
retardation, RDS: Respiratory distress syndrome, NEC: Necrotizing 
enterocolitis, IVH: Intraventricular hemorrhage, PDA: Patent ductus arteriosus, 
BPD: Bronchopulmonary dysplasia

Table 2. Multivariate Logistic Regression Analysis of Risk Factors for ROP

Risk factor Wald OR 95% CI (min-max) P

GA 14.95 0.73 0.62-0.85 0.0001

Sepsis 8.57 0.57 0.39-0.83 0.003

BPD 4.42 0.41 0.18-0.94 0.035

Abbreviations: ROP: Retinopathy of prematurity, GA: Gestational age, BPD: Bronchopulmonary dysplasia, CI: Confidence interval, min: Minimum, max: Maximum
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In our research, the risk factors of ROP were similar with recent 
studies: A low GA, low BW, RDS, sepsis, IVH, PDA, BPD, 
apnea, anemia, and blood transfusion were identified as risk 
factors. However, antenatal steroids were not protective against 
ROP. In our logistic regression analysis, we found that the GA, 
sepsis, and BPD were independent risk factors that influenced 
the development of ROP. 

Peripheral retinal ablation with cryotherapy was determined 
to be the appropriate treatment based on the Cryotherapy 
for Retinopathy of Prematurity (CRYO-ROP) study (32). In 
1999, the laser ablation criteria were identified by the Early 
Treatment for Retinopathy of Prematurity (ET-ROP) study, 
which found it to be more successful than cryotherapy (12). We 
also applied the ET-ROP criteria in our treatment plan. Diode 
laser photocoagulation (18.8%) was applied to those patients 
who underwent treatment, and no complications were observed 
during or after the treatment. In the study by Ekinci et al. (19), 
6.2% of the cases were given laser treatment, and the success rate 
in that group of infants was 80%.  In that study, the mean BW 
and GA of the treated babies were 1,249.8±334.2 g and 29.1±3.1 
weeks, respectively (19). Beden et al. (21) treated 11% of the 
patients in their study, in which they evaluated babies with GAs 
of less than 37 weeks old. Moreover, Hanedar et al. (22) treated 
28.8% of their patients, while the treatment rate was 8.6% in 
one study from the capital of Turkey (26).

The role of VEGF in the pathogenesis of ROP is well-understood. 
In 2004, the FDA approved the use of intravenous (IV) 
bevacizumab in the treatment of metastatic colon cancer. Since 
then, it has also been used in the field of ophthalmology in the 
treatment of proliferative retinal diseases (33). Bevacizumab was 
preferred in zone I or II disease stage 3 proliferative retinopathy 
(PR) plus (+) in the Bevacizumab Eliminates the Angiogenic 
Threat of Retinopathy of Prematurity (BEAT-ROP) study (34). 
However, the systemic absorption of the drug during treatment 
and the long-term effects on the baby are not known (35). 
Intravitreal bevacizumab may be preferred in aggressive zone I 
disease cases or those infants who are unable to tolerate the laser. 
In our patient group, 4 (6.3%) infants underwent intravitreal 
bevacizumab treatment, and no complications were seen during 
the treatment, follow-up, or after the application.

In this study, we aimed to determine the incidence, course, 
treatment outcomes, and risk factors for ROP in premature 
infants. Our results were within the acceptable limits for our 
country, although our NICU was newly established and consists 
of new residents and nurses with low levels of experience. With 
the increasing experience in the care of premature infants in the 
coming years, we hope the cases of ROP will decrease.

Study Limitations 

Some limitations of our study should be noted. For example, 
this was a retrospective study with the related limitations. In 
addition, fluctuations in the oxygenation were not documented 
in our cases. Finally, the number of infants participating in 
our research was not as large as it could have been, because we 
included only inborn patients. 

Conclusion
Not losing patients during the follow-up depends on how well 
informed the families are, as well as how closely the neonatal 
team follows the patients after discharge. Good antenatal care, 
improving NICU conditions, and regular screening, monitoring, 
and treatment will push the ROP incidence in our facility to the 
level of developed countries. Hopefully, this will help to reduce 
the future sequelae of visual function loss in these patients. The 
awareness of the risk factors and the complications of ROP will 
decrease the incidence of the disease in unexperienced and newly 
organized NICUs. 
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