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ABSTRACT
Objective  This study evaluated the clinical characteristics 
and treatment outcomes of bigger premature infants treated 
for retinopathy of prematurity (ROP).
Methods  A retrospective, multicentre study analysed data 
from 33 ROP centres in Türkiye. Infants with gestational ages 
(GA) of 32–37 weeks and birth weights (BW) >1500 g who 
required ROP treatment were included. Patient demographics, 
clinical details, treatments, responses and complications were 
recorded. Descriptive statistics were calculated after excluding 
cases with missing or erroneous data.
Results  The study included 365 eyes of 365 infants. The 
average GA at birth was 33±1 weeks, with a mean BW of 
1896±316 g. Of these, 83.6% had type 1 ROP, and 16.4% 
had aggressive ROP (A-ROP). Treatment-requiring ROP 
(TR-ROP) occurred at an average postmenstrual age of 
39.0±4.6 weeks. Among 170 infants with TR-ROP at their 
first exam, 81.2% were screened at 4 weeks postpartum. 
Reactivation of ROP was observed in 5.4% of the primary 
laser photocoagulation (LPC) group and 23.9% of the primary 
anti-vascular endothelial growth factor (VEGF) group (p<0.001). 
Reactivation and progression to stage 4–5 were more frequent 
in A-ROP cases (p=0.012; p=0.008). The need for additional 
treatment was significantly higher in cases of A-ROP, zone 1 
disease or stage 4–5 disease (p<0.001). Anti-VEGF therapy 
demonstrated superior single-treatment success rates in A-
ROP eyes compared with laser LPC (85.7% vs 60%, p=0.03). 
Infants requiring additional treatments also had higher rates 
of respiratory distress syndrome (RDS), maternal premature 
rupture of membranes (PROM) and non-ophthalmological 
surgical interventions (p<0.05).
Conclusion  Bigger premature infants in low and middle-
income countries should be screened earlier than 4 weeks 
after birth. A-ROP, zone 1 disease and stage 4–5 disease 
have higher reactivation risks. Primary anti-VEGF therapy 
was associated with a greater need for retreatment. Maternal 
PROM, RDS and surgical interventions also increase 
retreatment risk. Limitations include retrospective design 
and lack of smaller preterm comparisons, potentially limiting 
generalisability.

INTRODUCTION
Retinopathy of prematurity (ROP) is a 
sight-threatening, vasoproliferative disease 
affecting the immature peripheral retina in 
premature infants. ROP-related blindness 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Retinopathy of prematurity (ROP) is a prevent-
able cause of blindness in premature infants, with 
treatment-requiring ROP (TR-ROP) occurring more 
frequently in bigger and more mature preterm in-
fants in low and middle-income countries. Previous 
studies highlighted that these infants were at risk of 
developing TR-ROP under suboptimal neonatal care, 
necessitating broader screening criteria to capture 
this at-risk population.

WHAT THIS STUDY ADDS
	⇒ This study demonstrates that TR-ROP in bigger and 
more mature preterm infants can be detected earlier 
with screening earlier than 4 weeks after birth. Laser 
photocoagulation achieves higher single-treatment 
success rates, while anti-vascular endothelial growth 
factor (VEGF) therapy is more effective for AROP in 
reducing retinal detachment. Key risk factors for in-
creased severity of ROP include respiratory distress 
syndrome, prior surgical interventions and maternal 
premature membrane rupture.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings support revising screening protocols in 
developing countries to initiate ROP examinations 
earlier than the 4th postpartum week for bigger 
preterms, emphasising tailored treatment approach-
es based on ROP type. Additionally, policies aimed at 
improving neonatal care quality and delaying elec-
tive surgeries in at-risk infants could mitigate severe 
ROP development.
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can be potentially avoidable with advanced neonatal 
care, effective screening/treatment programmes and 
correct/in-timing treatment. On the other hand, insuf-
ficient neonatal intensive care unit (NICU) conditions 
may even stimulate the development of ROP, which is the 
case in low and middle-income countries (LMICs) and 
treatment-requiring ROP (TR-ROP) may be observed 
even in bigger premature infants.1 That is why we suggest 
that those infants experiencing suboptimal neonatal care 
need to be screened with broader screening criteria.2

The Republic of Turkiye Ministry of Health requires 
screening preterm infants with gestational age (GA) 
≤32 weeks or birth weight (BW) ≤1500 g or infants with a 
BW >1500 g and GA >32 weeks who had cardiopulmonary 
resuscitation or a defined extra risk factor for ROP by the 
paediatrician. A previous multicentre prospective study in 
Turkiye showed that the rates of severe ROP were higher 
in non-university NICUs, especially in private hospitals.3 
The study also revealed that more mature infants are at 
risk of developing severe ROP in Turkiye and indicated 
that screening criteria should be wide enough to detect 
the majority of infants developing TR-ROP. Following 
these publications, Turkiye ROP Screening Guideline 
written by ROP commission of the Turkish Ophthal-
mological Association (TOA) and Turkish Neonatology 
Society has recently been revised in 2021 to enlarge the 
screening limits to involve the preterm infants with a GA 
≤34 weeks or BW ≤1700 g or infants with a BW >1700 g 
and GA >34 week with a defined extra risk factor for ROP 
by paediatrician are advised for screening.4

The first report of our study group previously reported 
that more mature and heavier preterm infants might 
develop TR-ROP mainly when the ideal NICU conditions 
cannot be provided, and revision for screening criteria 
for ROP in Turkiye was needed.2 This study specifically 
investigates TR-ROP in a less-studied subgroup (GA: 
32–37 weeks; BW>1500 g). While smaller and less mature 
preterm infants have been extensively studied, bigger 
preterms remain under-represented in the literature. 
The physiological and clinical differences between large 
and small preterms in the development of TR-ROP are 
due to differences in retinal vascularisation and oxygen 
regulation. Bigger preterms often experience TR-ROP 
at earlier period after birth. In this study, as the second 
report of the same group, we aimed to evaluate the treat-
ment choices, responses, complications and relationship 
between treatment responses and clinical characteristics 
in preterm infants with a GA >32 week and BW >1500 g 
who developed TR-ROP.

METHODS
This non-randomised, retrospective, multicentre study 
was conducted by the TOA ROP commission to evaluate 
the demographic and clinical features of preterm infants 
with a GA >32 week and BW >1500 g who developed 
TR-ROP. Members of the TOA who wish to contribute 
were requested to fill out the study-specific data entry 
forms for each patient treated for TR- ROP.5 Data were 

collected from January 2003 to December 2020 across 
33 centres, ensuring all eligible consecutive cases treated 
by participating ophthalmologists were included. As a 
result, the study organisers (SO and HBO) received data 
from 713 eyes of 376 patients. Patients or the public were 
not involved in the design, or conduct, or reporting or 
dissemination plans of our research

The study included infants with GA between 32 weeks 
and 37 weeks and BW ≥1500 g who developed TR-ROP 
retrospectively. Inclusion criteria were GA 32–37 weeks 
and BW >1500 g, excluding infants below these thresh-
olds or those not meeting treatment criteria. Clinical and 
demographic data of the patient cohort were reported 
in the previous publication from our study group.2 The 
present study focused more on the initial treatment 
choices such as laser photocoagulation (LPC), intrav-
itreal anti-VEGF (anti-VEGF) or vitreoretinal surgery 
(VRS), treatment responses, complications, retreatment 
rates and the relationship between retreatment and 
clinical characteristics reported before were collected. 
Descriptive statistics excluded erroneous data. Cases with 
incomplete neonatal assessment but consistent treatment 
criteria were included to minimise bias.

Infants were treated per contemporary clinical prac-
tices during the study period. LPC was preferred for 
zone 2 plus disease, while anti-VEGF was administered 
for A-ROP and zone 1 involvement based on published 
evidence and expert consensus at the time (Mintz-Hittner 
et al; Stahl et al).6 7 For posterior zone 2 disease, LPC or 
anti-VEGF treatment was administered according to clini-
cian decision. VRS was performed for stage 4 and 5 ROP.

Statistical analyses were performed using SPSS V.22.0. 
The normal distribution of the continuous variables 
was tested using the Kolmogorov-Smirnov test and the 
homogeneity of variance was tested using Levene’s test. 
Descriptive statistics as frequencies, percentages, mean (± 
SD) and median values (minimum, maximum) were first 
calculated for all variables of interest. Since the quantita-
tive variables were unsuitable for the normal distribution, 
they were analysed by the Mann-Whitney U test. Pearson’s 
χ2, Fisher’s exact, likelihood ratio and McNemar’s tests 
were used to compare categorical data. Multiple logistic 
regression analyses were conducted using a prospective 
selection approach, specifically forward stepwise selec-
tion, to identify key risk factors for additional treatment. 
Variables (eg, GA at birth, pretreatment zone, stage and 
treatment type) were entered iteratively based on their 
statistical significance (p<0.05), starting with the most 
significant predictor, until no further variables improved 
the model fit, as assessed by the likelihood ratio test. 
Statistical analyses did not apply Bonferroni correction 
for multiple comparisons, given the exploratory nature 
of the study, though p values <0.05 were considered.

RESULTS
Data of 376 infants treated between January 2003 and 
December 2020 from 33 reference centres for ROP, 
16 university hospitals, 15 state hospitals and 2 private 
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hospitals were received. Eleven patients were excluded 
due to insufficient data or duplication, and 365 patients 
were included in the study. The 33 participating centres 
had ophthalmology units for ROP screening. All centres 
performed LPC and anti-VEGF treatments; only one 
centre performed VRS. The mean GA of infants was 
33±1 (321 – 37) weeks, and the mean BW was 1896±316 g 
(1505–3760 g).

Primary treatment results
The first examination was performed on time (post-
partum week 4–5) in 293 (80.3%) infants. 170 patients 
(46.7%) had TR-ROP at first examination (online supple-
mental figure 1). Sixty infants (16.4%) had A-ROP, and 
305 (83.6%) had type 1 ROP. TR-ROP occurred at a mean 
postmenstrual age (PMA) of 39.0±4.6 weeks. The most 
common pretreatment zone was zone 2 (73.7%). Two 
hundred twenty-four patients (61.4%) received LPC, 134 
(36.7%) patients underwent anti-VEGF treatment (most 
commonly bevacizumab, 70.2%), and seven (1.9%) 
patients underwent VRS as an initial treatment. There 
was no difference between laser and anti-VEGF groups 
with respect to GA (33.03±1.05 week vs 33.00±1.01 week, 
p=0.813) and BW (1909.57±330.18 g vs 1868.52±288.27 g, 
p=0.234). However, zone 2 disease and stage 3 ROP were 
more prevalent in the LPC group than in the anti-VEGF 
group, with rates of 80.8% (181 patients) versus 61.2% 
(82 patients) for zone 2 and 91.9% (206 patients) versus 
61.9% (83 patients) for stage 3 (p<0.001 for both). Zone 1 
disease and A-ROP were more common in the anti-VEGF 
group than LPC group, with 38.1% (51 patients) versus 
5.8% (13 patients) for zone 1 and 36.6% (49 patients) 
versus 4.5% (10 patients) for A-ROP (p<0.001 for both). 
Type 1 ROP was predominant in the LPC group (95.5%, 
214 patients) compared with 63.4% (85 patients) in the 
anti-VEGF group. Plus disease was present in 87.9% (197 
patients) of LPC cases and 98.5% (132 patients) of anti-
VEGF cases (p<0.001).

Of 293 infants screened at 4–5 weeks postpartum, 138 
(47.1%) had TR-ROP at their first examination. TR-ROP 
at first examination group had a significantly higher mean 
BW (1932.86±349.53 g) as compared with the others 
(1852.21±279.58 g, p=0.030). GA showed no significant 
difference p=0.561, with means of 33.05±1.07 weeks in 
TR-ROP group and 32.98±0.99 weeks in the non-treated 
group. NICU-level data revealed a significant difference 
(p=0.016), with TR-ROP at the first examination being 
less frequent in level 3B–4 NICUs (9.4% in TR-ROP at 
first examination vs 20.1% in the others) than in level 
1–2 (22.5% vs 14.3%, respectively) and level 3A (68.1% vs 
65.6%, respectively). Other prematurity-related compli-
cations and maternal factors showed no significant 
difference (p>0.05 for all).

Three hundred and twenty (87.7%) infants required 
no additional treatment, while 45 (12.3%) infants 
required additional treatments (table  1). The rate of 
need for additional treatment was 5.4% in the LPC-
treated eyes and 23.9% in the anti-VEGF-treated eyes 

(table  2), which was significantly higher in anti-VEGF 
group as compared with LPC group (p<0.0001). Of the 
32 patients who needed additional treatment following 
anti-VEGF, 5 (15.6%) received second anti-VEGF injec-
tion, 16 (50.0%) received LPC because of reactivation or 
progression as a rescue treatment. Eleven of 32 (34.4%) 
patients received LPC for ablation of persistent periph-
eral avascular retina (PAR) at a median PMA of 96 weeks 
(IQR: 60–141 weeks), considered prophylactic rather 
than retreatment for active disease recurrence, and thus 
excluded from the retreatment group in subsequent 
analyses unless specified. The need for additional treat-
ment was still significantly higher in the Anti-VEGF group 
even after excluding patients who underwent LPC for 
PAR (p=0.002). Reactivation occurred in 14 of 94 infants 
(14.9%) injected with bevacizumab, 3 of 18 infants 

Table 1  Clinical characteristics related to ROP (n=365)

First examination week Patients, n (%)

 � Week 4–5 293 (80.3%)

 � Week 6–7 72 (19.7%)

Presence of any ROP at first 
exam

328 (89.9%)

TR-ROP diagnosis, wk PP 6.7±4.7 wk (5–7 wk)
PMA 39.0±4.6 wk (38–41 wk)

TR-ROP at first exam 170 (46.7%)

 � TR-ROP at first exam at 
fourth pp wk

138 of 170 (81.2%)

 � TR-ROP at 1st exam at > 
4th pp wk

32 of 170 (18.8%)

ROP type

 � A-ROP 60 (16.4%)

 � Type 1 305 (83.6%)

Pre-treatment zone

 � Zone 1 65 (17.8%)

 � Zone 2 269 (73.7%)

 � Zone 3 31 (8.5%)

Time of treatment PP 6 wk (5–7 wk)
PMA 39 wk (38–41 wk)

Initial treatment choice

 � LPC 224 (61.4%)

 � Anti-VEGF 134 (36.7%)

 � VRS 7 (1.9%)

Need for additional treatment

 � No 320 (87.7%)

 � Yes 45 (12.3%)

Quantitative data are summarised as median (first quarter–third 
quarter), and qualitative data are summarised as frequency 
(percentage).
LPC, laser photocoagulation; PMA, post-menstrual age; PP, 
post-partum; ROP, retinopathy of prematurity; TR-ROP, treatment-
requiring retinopathy of prematurity; VEGF, vascular endothelial 
growth factor; VRS, vitreoretinal surgery; wk, week.

https://dx.doi.org/10.1136/bmjophth-2024-002081
https://dx.doi.org/10.1136/bmjophth-2024-002081
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(16.7%) injected with ranibizumab and 4 of 22 infants 
(18.2%) injected with aflibercept. There was no signifi-
cant difference in ROP reactivation between anti-VEGF 
types (p=0.854). VRS as the initial treatment achieved 
complete recovery (no recurrence of active ROP or need 
for further treatment) in six of seven patients (85.7%) 
with a single surgery. Primary treatment results are 
detailed in table 2.

The median PMA at the time of the initial treat-
ment was 39 (38–41) weeks, which was 40 weeks (IQR 
38–42 week) in LPC group, 38 weeks (IQR 37–39 week) in 
the anti-VEGF group and 44 weeks (IQR 39–68 weeks) in 
the VRS group. The anti-VEGF injection group received 
treatment significantly earlier than the other groups 

(p<0.0001). Anti-VEGF injection was preferred mostly in 
A-ROP patients and zone 1 disease (p<0.0001).

Results according to the type of ROP
There were 305 patients with type 1 ROP and 60 patients 
with A-ROP. Among type 1 ROP, 214 patients (70.2%) 
received LPC and 85 (27.9%) received anti-VEGF injec-
tion. Among the 60 patients with A-ROP, 10 patients 
(16.7%) were treated with LPC and 49 (81.7%) were 
treated with anti-VEGF injection as the primary treat-
ment.

Rates of retreatment (excluding LPC for PAR) and 
progression to stage 4–5 were listed in table 3. The risk 
of ROP reactivation was higher in A-ROP patients, even 

Table 2  Treatment outcomes

LPC 224 of 365 patients (61.4%)

 � LPC time (median) PP 7 wk (5–9 wk)
PMA 40 wk. (38–42 wk)

Results after LPC (n=224)

 � Complete recovery (patients) 212 (94.6%)

  �  Secondary treatment (patients) 12 (5.4%)

  �  Second LPC for skip areas 9 (4.1%)

 � VRS (progression to stage 4) 6 (3 after the first LPC, 3 after the second LPC) (2.6%)

 � Additional treatment time after LPC, wk after first treatment 2 wk (IQR: 1–2.75 wk.)

Anti-VEGF injection 134 of 365 patients (36.6%)

 � Anti-VEGF type

  �  Bevacizumab 94 (70.2%)

  �  Ranibizumab 18 (13.4%)

  �  Aflibercept 22 (16.4%)

 � Anti-VEGF treatment time (median) PP 5 wk (4–6 wk)
PMA 38 wk (37–39 wk)

Results after anti-VEGF injection (n=134)

 � Complete recovery (patients) 102 (76.1%)

 � Need for additional treatment (patients) 32 (23.9%)

 � Second anti-VEGF 5 (3.7%)

  �  Anti-VEGF for ROP reactivation 3 (2.2%)

  �  Anti-VEGF for non-regression 2 (1.5%)

  �  Second anti-VEGF re-treatment time (median) 1 wk (IQR: 1–2 wk)

 � LPC 27 (20.2%)

  �  LPC for ROP reactivation 13 (9.7%)

  �  LPC for non-regression 1 (0.8%)

  �  LPC for progression to stage 4 2 (1.5%)

  �  LPC for peripheral avascular retina (PAR)* 11 (8.2%)

  �  LPC retreatment time, 16 wk (IQR: 9–36 wk)

  �  LPC retreatment time for PAR (median) 96 wk (IQR: 60–141 wk)

 � VRS as the third treatment (patients) 3 of 134 (2.2%)

Quantitative data are summarised as median (first quarter–third quarter), and qualitative data as frequency (percentage).
*LPC for PAR (11 patients) was prophylactic and excluded from retreatment analyses unless specified.
LPC, laser photocoagulation; LSV, lens-sparing vitrectomy; LV, lensectomy-vitrectomy; PMA, Post-menstrual age; PP, post-partum; ROP, 
retinopathy of prematurity; TRD, tractional retinal detachment; VEGF, vascular endothelial growth factor; VRS, vitreoretinal surgery; wk, week.
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after excluding patients who underwent LPC due to PAR 
(p=0.012). In type 1 ROP patients, ROP reactivation 
was statistically higher in those treated with anti-VEGF 
(p<0.0001). The need of VRS (progression to stage 4–5) 
was statistically significantly higher in A-ROP patients 
than in type 1 ROP patients (p=0.008). Progression to 
stage 4–5 was more prevalent in the primarily LPC-treated 
A-ROP patients than primarily anti-VEGF-injected A-ROP 
patients (p=0.03).

Secondary treatment results
The retreatment rate was statistically significantly higher 
in the anti-VEGF injection group (32 of 134 patients, 
23.9%) than the LPC group (12 of 224 patients, 5.4%) 
and the VRS group (one of seven patients, 14.3%). There 
was no statistically significant difference with respect 
to the first examination week, presence of ROP at the 
first examination and time to TR-ROP development in 
patients with or without additional treatment. The need 
for additional treatment was higher in A-ROP (p<0.001), 
zone 1 disease (p<0.001) and stage 4 and 5 disease 
(p<0.001).

The GA at birth was higher in the group requiring addi-
tional treatment (p=0.015, 33 vs 34 wk). The frequency of 
ROP retreatment was significantly higher in patients who 
underwent non-ophthalmic surgical interventions (eg, 
abdominal or thoracic procedures unrelated to ocular 
conditions) (p=0.034). The frequency of surgical treat-
ment was found to be statistically significantly higher in 
babies whose mothers had PMR and had RDS (p<0.05). 
There was no statistically significant difference between 
the groups regarding BW, intensive care unit char-
acteristics, other diseases, maternal age and prenatal 
characteristics in terms of retreatment.

After primary treatment, 36 of 45 (80%) patients 
received LPC as a second (rescue) treatment (table 2). 
Twenty-seven (75%) of 36 patients who underwent LPC 
as a secondary treatment have primarily been treated 
with intravitreal anti-VEGF injection and the rest of the 
patients have initially been treated with LPC (25%). 
The most common indications for LPC after primary 

intravitreal anti-VEGF were reactivation of ROP (13 
patients, 48.1%) and PAR (11 patients, 40.7%). Five 
(3.7%) of the anti-VEGF-treated patients needed a 
second anti-VEGF treatment; 3 (2.2%) for reactivation 
of ROP and 2 (1.5%) for non-regression in plus disease. 
VRS was needed in a total of six (2.6%) patients, all of 
whom have been primarily treated with LPC.

VRS results
A total of 16 (4.4%) patients underwent VRS. Seven 
(43.8%) of these had the VRS as the primary treatment 
and the others as a secondary treatment; six following 
LPC (37.5%) and three after anti-VEGF (18.8%) as 
the primary treatment (table  3). 14 patients (87.5%) 
were treated with single surgery and 2 patients (12.5%) 
needed a second VRS. Lens-sparing vitrectomy (LSV) 
was performed in 10 (62.5%) patients, while LV was 
performed in 6 (37.5%) patients (table  4). The final 
anatomical success was achieved in all patients (100%) 
who underwent LSV and in 50.0% who underwent LV 
(p=0.036).

Risk factors for ROP reactivation
Multiple logistic regression analysis was performed to 
determine essential risk factors for additional treatment. 
After the correction was made according to the GA at 
birth, the pretreatment zone, the pretreatment stage 
and type of treatment were determined as significant risk 
factors for additional treatment. Zone 1 eyes had a 2.34-
fold higher need for additional treatment than others 
(OR: 2339, 95% CI 1100 to 4976, p=0.027). Cases with 
pretreatment stages 4 and 5 had a 7.7-fold higher risk 
for additional treatment than others (OR: 7,696, 95% CI 
2703 to 21 911, p<0001). Eyes treated with anti-VEGF had 
a 4.6-fold higher risk of additional treatment than others 
(OR: 4587, 95% CI 2110 to 9975, p<0001) (table 5).

At the final examination (median 16 months (6–34 
months)), 352 (98.9%) infants had attached retina. One 
patient developed phthisis bulbi (0.2%), two patients 
developed partial retinal detachment (0.4%), and one 

Table 3  Rates of ROP reactivation and progression to stage 4 and 5 ROP among types of ROP

Type 1 ROP (n: 299) A-ROP (n: 59) P value

ROP reactivation 22 (7.4%) 11 (18.6%) 0.012

 � LPC (n: 224) 8 of 214 (3.7%) 4 of 10 (40%) 0.001

 � Anti-VEGF (n:134) 14 of 85 (16.5%) 7 of 49 (14.3%) 0.675

 � P value <0.0001 0.079  �

Progression to stage 4&5 4 (1.3%) 5 (8.5%) 0.008

 � LPC (n: 224) 3 of 214 (1.4%) 3 of 10 (30%) 0.001

 � Anti-VEGF (n:134) 1 of 85 (1.2%) 2 of 49 (4.1%) 0.554

 � P value 0.878 0.03  �

P values are unadjusted for multiple comparisons; interpret with caution due to the risk of type I error.
A-ROP, aggressive ROP; LPC, laser photocoagulation; PAR, persistent avascular retina; ROP, retinopathy of prematurity; VEGF, vascular 
endothelial growth factor.
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patient developed total retinal detachment (0.2%) 
during follow-up.

DISCUSSION
The present study evaluated clinical characteristics and 
treatment responses of premature infants bigger than 32 
weeks and heavier than 1500 g who developed severe ROP, 
which remains a serious health problem in LMICs. In the 
literature, there are few studies with limited number of 
patients on the results of these bigger premature infants. 
This study stands out for its significant contribution to 
the literature due to its larger sample size.

The most striking finding was that almost 90% of 
infants had ROP of any stage and almost half had 
TR-ROP at the first examination. Although our inclu-
sion criteria targeted bigger preterm infants (GA 32–37 
weeks, BW >1500 g) with TR-ROP, this highlights the 
vulnerability of this subgroup in suboptimal care settings. 

Of the 170 infants with TR-ROP at first examination, 32 
(18.8%) were screened later than 4 weeks postpartum, 
while 138 (81.2%) were examined on time at the fourth 
postpartum week. This is important because TR-ROP 
develops mostly at PMA of 34–38 weeks almost indepen-
dent of GA at birth (younger or older).7–9 In this study, 
it has been shown that TR-ROP develops mostly at these 
weeks of PMA, which is only a few weeks after birth in 
these older preterms. This suggests that the standard 
screening at fourth week postpartum may be too late 
for this subgroup, supporting a recommendation for 
screening at earlier than 4 weeks postpartum. A study 
from China has reported that smaller prematures (born 
at a GA of <28 weeks) were treated at a PMA of 35 weeks, 
and those born at 32–33 weeks were treated at a GA of 38 
weeks, underlining that duration between GA and treat-
ment time decreases as GA increased, which supports our 
finding.9 These results suggest that, earlier examination 

Table 4  Treatment outcomes of patients who underwent VRS (n: 16)

Primary VRS (n: 7) VRS after LPC (n: 6) VRS after anti-VEGF (n: 3)

Stage 4A ROP 0 5 2

 � Time for VRS (PP wk) – 6 (6 – 22) 10

  �  LSV – 5 2

   �   Final anatomical success – 5 (100%) 2 (100%)

Stage 4B ROP 2 0 1

 � Time for VRS (PP wk) 6 (5-7)  �  9

  �  LSV 1 – 1

   �   Final anatomical success 1 (100%) – 1 (100%)

  �  LV 1 – –

   �   Final anatomical success 1 (100%) – –

Stage 5 ROP 5 1 –

 � Time for VRS (PP wk) 23.5 (4 – 77) 7 –

  �  LSV 1 0 –

   �   Final anatomical success 1 (100%) – –

  �  LV 4 1 –

   �   Final anatomical success 2 (50%) 0 (0%) –

LPC, laser photocoagulation; LSV, lens-sparing vitrectomy; LV, lensectomy-vitrectomy; PMA, postmenstrual age; PP, post-partum; VEGF, 
vascular endothelial growth factor; VRS, vitreoretinal surgery; wk, week.

Table 5  Risk factors for need of additional treatment, multiple logistic regression analysis

β coefficient SE P value OR OR to 95.0% GA

GA at birth 0.368 0.147 0.012 1.445 1.084 1.926

Zone 1 disease 0.850 0.385 0.027 2.339 1.100 4.976

Pre-treatment stages 2.041 0.534 <0001 7.696 2.703 21.911

Anti-VEGF therapy 1.523 0.396 <0001 4.587 2.110 9.975

Constant −15.360 4.919 0.002

Dependent variable: the need for additional treatment; Nagelkerke R2=0.241; accurate prediction rate=87.67%.
Bold values indicate statistical significance at the p<0.05 level.
GA, gestational age; VEGF, vascular endothelial growth factor.
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(eg, at 3 weeks) in more mature preterm infants is of 
great importance to detect potential severe ROP, which 
is not expected frequently in such infants. Although the 
proposed postpartum third week screening cut-off lacks 
direct statistical validation in this retrospective study, it 
comes from the observation that TR-ROP occurred at 
a mean PMA of 39.0±4.6 weeks, often within 6–7 weeks 
postpartum (table  1). For infants with GA >32 weeks, 
delaying screening to 4 weeks (PMA ~36–37 weeks) may 
miss some of the cases developing TR-ROP as early as 
34 weeks PMA, as reported in the literature.9 A more 
comprehensive prospective study for earlier screening of 
such bigger preterm infants (GA 32–37 weeks and BW 
>1500 g) would better elucidate incidence, progression, 
and optimal screening timing.

LPC has been considered as the golden standard in 
the treatment of ROP in the previous years.10 However, 
recent evidence suggests that anti-VEGF treatment is 
also very effective, especially in Zone 1 disease.11–14 In 
the BEAT-ROP study, bevacizumab was more successful 
than LPC in zone 1 disease.6 Similarly, in RAINBOW, 
ranibizumab was more successful than LPC both in zone 
1 and zone 2 disease.7 In support of these findings, in 
FIREFLEYE, aflibercept was superior to LPC in all types 
of ROP including A-ROP.8 All of these studies were on 
infants younger than 32 weeks. In the present study, in 
general, complete recovery could be obtained more after 
LPC (94.6%) than after anti-VEGF therapy (76.1%). 
However, in the subgroup of A-ROP, anti-VEGF therapy 
(85.7%) was superior to laser (60%) in getting complete 
recovery with single treatment for acute disease. Consis-
tent with the literature,15 16 we observed a higher ROP 
reactivation rate with anti-VEGF (23.9%) compared with 
LPC (5.4%) as well as increased retreatment needs in 
A-ROP, zone 1 and advanced-stage disease. This study is 
valuable in that, it is the first report of the success rates 
of laser and anti-VEGF treatment in bigger preterms (GA 
>32 wk or BW >1500 g) with appropriate indications.

In the present study, tractional RD developed in 2.6% 
of patients who underwent LPC and 2.2% of those who 
received anti-VEGF injections. Progression to retinal 
detachment was significantly higher in A-ROP patients 
(8.5%) compared with type 1 ROP patients (1.5%). 
Notably, among A-ROP patients, 30% of those treated 
with LPC developed tractional retinal detachment 
(RD) compared with only 4.1% of those treated with 
anti-VEGF. Barry et al reported a significantly higher 
incidence of tractional RD after LPC (7.9%) compared 
with anti-VEGF (0%) in eyes with type 1 ROP treated 
before 36 weeks PMA. However, the risk was similar in 
eyes treated at or after 36 weeks PMA.17 All patients in 
our study were treated at or after 36 weeks of PMA and 
progression to tractional RD in type 1 ROP patients was 
similar between the treatment groups, in agreement with 
the study by Barry et al. The present study showing better 
anatomical results with less tractional RD development 
with anti-VEGF therapy in bigger premature infants with 
A-ROP indicates that these bigger A-ROP cases seem to 

benefit from anti-VEGF as the first choice, though this 
finding requires validation in broader populations.

Beyond low BW, low GA and oxygen therapy, it is well 
known that factors like multiple pregnancies, PMR, 
anaemia, pulmonary issues, ventilation and malnutrition 
raise ROP risk and severity.18 Cao et al tied reactivation to 
ROP severity.19 Our study found increased retreatment 
needs following non-ophthalmic surgeries, due to wors-
ening of ROP secondary to systemic decline, aligning with 
the study of Owen et al.20 We support delaying elective 
surgeries until a PMA beyond ROP risk.20 PMR and RDS 
were associated with higher retreatment rates (p<0.05) 
in our study, potentially increasing the risk of progres-
sion to retinal detachment requiring VRS, possibly via 
inflammatory-oxidative stress.21–23 Infants with these risk 
factors need close monitoring for aggressive ROP.

There is limited data in the literature on treatment 
selection after ROP reactivation, which is often based 
on clinical experience. In our study, none of the eyes 
treated with LPC received anti-VEGF for reactivation, 
while 23.8% of the infants initially treated with anti-VEGF 
received a second injection, and 76.2% underwent LPC 
as rescue therapy. This highlights the preference for LPC 
over anti-VEGF as a secondary treatment for ROP in 
bigger preterms in Türkiye.

PAR is commonly observed after anti-VEGF treatment 
for posterior disease, with a 75% rate in our previous 
study.24 While the meta-analysis of RCTs25 reported a 
30.6% LPC rate for PAR, this rate was only 8.2% in our 
study, likely due to its retrospective design and the lack 
of consensus on PAR treatment, which is often clinician 
dependent.

VRS is a therapeutic option for advanced ROP cases 
progressing to stages 4 and 5 ROP. The success rate of 
VRS for stage 4A ROP has been reported to be as high as 
90%.26 Stage 4A ROP cases benefit more from VRS, and 
good anatomical outcomes can be provided in selected 
stage 5A ROP and cicatricial cases.27 Ozsaygili et al 
reported that 17.4% of stage 4A/B patients underwent a 
second surgery in their cohort.26 In our study, the rate of 
second surgery was 12.5%. Overall success rate was quite 
satisfactory in the presented series; retinal reattachment 
was achieved in 81.3% of the patients, which was higher 
in stage 4 ROP.

Genetic factors, such as those in familial exudative 
vitreoretinopathy, may contribute to TR-ROP in bigger 
preterms, warranting future genetic studies.28 Another 
important factor which predisposes bigger preterms 
to develop severe ROP is the poor neonatal care in 
under-equipped NICUs, leading to ‘oxygen-induced reti-
nopathy’.18 29 When we further analyse the group with 
TR-ROP at the first examination, the BW was significantly 
higher and the NICU level was lower in this group. This 
may imply that TR-ROP in these infants primarily reflects 
disparities in neonatal care rather than traditional risk 
profiles, emphasising the need for enhanced screening 
and standardised care practices for bigger preterm 
infants across NICU levels. Unmonitored oxygen levels 
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and poor health management can trigger an aggressive, 
atypical ROP, potentially explaining A-ROP in bigger 
preterms in countries like Türkiye. Recent studies stress 
tailoring ROP screening to local needs, especially where 
neonatal care varies.30 31 In Mexico, India, and Korea, 
ROP in older preterms (GA >30 weeks, BW >1500 g) is 
often missed under standard guidelines.32–34 Based on our 
data and the guideline by Turkish Neonatology Society/
TOA 2021, we recommend Turkish Ministry of Health 
to revise ROP screening legislation to include neonates 
with a GA≤34 weeks or BW ≤1700 g and to start screening 
bigger preterms (with GA >32 weeks) at earlier than post-
partum 4 weeks especially in poor-care settings.35 This 
broader inclusion criteria will help to identify high-risk 
cases earlier, enabling timely intervention and reducing 
blindness due to ROP.

This study has some limitations because of its retro-
spective and multicentre nature. In addition, since 
only prematures with a GA >32 week and BW>1500 g 
were included in the study, we could not compare the 
treatment responses between our cohort and smaller 
prematures. Another limitation is the lack of detailed 
data related to NICU stay and final ophthalmolog-
ical examination of some of the patients. On the other 
hand, this study has the highest number of patients in 
the literature evaluating treatment responses in bigger 
prematures. Our findings encourage the screening 
of these bigger prematures at earlier than fourth post-
partum week since TR-ROP is detected in a very high 
percentage of them at the first examination, especially 
in low NICU conditions. Although the single treatment 
success rate was higher in eyes treated with LPC, reactiva-
tion of ROP and progression to RD were more in A-ROP 
treated with LPC. RDS, any surgical intervention other 
than ophthalmic intervention, and the history of PMR in 
the mother increase the severity of ROP, so all the elective 
surgeries are suggested to be postponed avoiding severe 
ROP development. Although our study lacks longitu-
dinal data on ROP incidence and timing across multiple 
screening points, screening before 4 weeks postpartum 
may be warranted in these bigger preterm infants, given 
the high TR-ROP rate observed at the first examination 
(46.7%), potentially driven by suboptimal NICU condi-
tions, oxygen-induced retinopathy or genetic factors. 
Future prospective studies with serial examinations are 
needed to validate this recommendation statistically.

In conclusion, our study provides valuable insights into 
the clinical characteristics and treatment responses of 
bigger premature infants with severe ROP. High anatom-
ical outcomes can be provided. Patients with A-ROP 
should be treated with intravitreal anti-VEGF injection 
primarily. These infants should be examined earlier than 
fourth postpartum week to avoid having stage 4–5 disease 
at the first examination.

Author affiliations
1Department of Ophthalmology, Gazi University Faculty of Medicine, Ankara, Turkey

2Department of Ophthalmology, TOBB Ekonomi ve Teknoloji Üniversitesi Tip 
Fakültesi, Ankara, Turkey
3Department of Ophthalmology, İstanbul Kanuni Sultan Süleyman Eğitim ve 
Araştırma Hastanesi, Istanbul, Turkey
4Department of Ophthalmology, TC Saglik Bakanligi Adana Sehir Egitim ve 
Arastirma Hastanesi, Adana, Turkey
5Department of Ophthalmology, Istanbul University Istanbul Faculty of Medicine, 
Istanbul, Turkey

Collaborators  BIG-ROP Study group collaborators: Ophthalmologists: Dilbade 
Yıldız Ekinci (Department of Ophthalmology, Diyarbakır Gazi Yaşargil Education and 
Research Hospital, Diyarbakır, Turkiye), Nihat Sayın (Department of Ophthalmology, 
Kanuni Sultan Suleyman Education and Research Hospital, Istanbul, Turkiye), Nihan 
Aksu Ceylan (Department of Ophthalmology, Istanbul University Istanbul Faculty of 
Medicine, Istanbul, Turkiye), Zafer Cebeci (Department of Ophthalmology, Istanbul 
University Istanbul Faculty of Medicine, Istanbul, Turkiye), Gökhan Çelik 
(Department of Ophthalmology, Zeynep Kamil Education and Research Hospital, 
Istanbul, Turkiye), Osman Kızılay (Department of Ophthalmology, Zeynep Kamil 
Education and Research Hospital, Istanbul, Turkiye), Semra Tiryaki Demir 
(Department of Ophthalmology, Sisli Etfal Education and Research Hospital, 
Istanbul, Turkiye), Meral Yıldız (Department of Ophthalmology, Uludag University 
School of Medicine, Bursa, Turkiye), Taylan Öztürk (Department of Ophthalmology, 
Dokuz Eylul University School of Medicine, Izmir, Turkiye), Sinan Bekmez 
(Department of Ophthalmology, Behçet Uz Education and Research Hospital, Izmir, 
Turkiye), Erdem Eriş (Department of Ophthalmology, Behçet Uz Education and 
Research Hospital, Izmir, Turkiye), Ayşegül Çömez (Department of Ophthalmology, 
Sutcu Imam University School of Medicine, Kahramanmaras, Turkiye), Hüseyin 
Mayalı (Department of Ophthalmology, Celal Bayar University School of Medicine, 
Manisa, Turkiye), Emrah Utku Kabataş (Department of Ophthalmology, Dr. Sami Ulus 
Maternity and Children’s Education and Research Hospital, Ankara, Turkiye), Günhal 
Şatırtav (Department of Ophthalmology, Necmettin Erbakan University, Meram 
School of Medicine, Konya, Turkiye), Tülin Öğreden(Department of Ophthalmology, 
İstanbul Education and Research Hospital, Istanbul, Turkiye), Aslı Vural (Department 
of Ophthalmology, Said Konuk Education and Research Hospital, Istanbul, Turkiye), 
İsmail Umut Onur (Department of Ophthalmology, Said Konuk Education and 
Research Hospital, Istanbul, Turkiye), Duygu Yalınbaş Yeter (Department of 
Ophthalmology, Cumhuriyet University School of Medicine, Sivas, Turkiye), Tuğba 
Göncü (Department of Ophthalmology, Konya Education and Research Hospital, 
Konya, Turkiye), Suzan Tayfun Tanıdır (Department of Ophthalmology, Korfez 
Marmara Private Hospital, Kocaeli, Turkiye), Müberra Akdoğan (Department of 
Ophthalmology, Afyonkarahisar Health Sciences University School of Medicine, 
Afyon, Turkiye), Pelin Çelemler (Department of Ophthalmology, Cengiz Gökçek 
Maternity and Children’s Education and Research Hospital, Gaziantep, Turkiye), 
Emrullah Beyazyıldız (Department of Ophthalmology, Buyuk Anadolu Private 
Hospital, Samsun, Turkiye), Özlem Beyazyıldız (Private Practice, Samsun, Turkiye), 
Özdemir Özdemir (Department of Ophthalmology, Ankara Şehir Hospital, Ankara, 
Turkiye), Damla Ergintürk Acar (Department of Ophthalmology, Ankara Şehir 
Hospital, Ankara, Turkiye), Esra Kızıldağ Özbay (Department of Ophthalmology, Van 
Education and Research Hospital, Van, Turkiye), Yasin Özcan (Department of 
Ophthalmology, Başkent University School of Medicine, İstanbul, Turkiye), Özlem 
Eşki Yücel (Department of Ophthalmology, OndokuzMayıs University School of 
Medicine, Samsun, Turkiye), Sadullah Keleş (Department of Ophthalmology, 
Medicana Private Hospital, Erzurum, Turkiye), Mustafa Yıldırım (Department of 
Ophthalmology, Atatürk University School of Medicine, Erzurum, Turkiye), 
AslıhanUzun (Department of Ophthalmology, Ordu University Ordu Education and 
Research Hospital, Ordu, Turkiye), Seyhan Dikci (Department of Ophthalmology, 
İnönü University School of Medicine, Malatya, Turkiye), Ayça Sarı (Department of 
Ophthalmology, Mersin University School of Medicine, Mersin, Turkiye), Caner Kara 
(Department of Ophthalmology, Etlik Zubeyde Hanim Education and Research 
Hospital, Ankara, Turkiye), İkbal Seza Petriçli (Department of Ophthalmology, Etlik 
Zubeyde Hanim Education and Research Hospital, Ankara, Turkiye), Özge Begüm 
Seferoğlu Comba (Department of Ophthalmology, Yeni Yuzyil University School of 
Medicine, İstanbul, Turkiye), Sinan Albayrak(Department of Ophthalmology, Liv 
Private Hospital, İstanbul, Turkiye), Bilge Araz Erşan(Department of Ophthalmology, 
Sisli Etfal Education and Research Hospital, Istanbul, Turkiye), Burak Bilgin 
(Department of Ophthalmology, Medicana Private Hospital, Gaziantep, Turkiye), 
Hande Çeliker (Department of Ophthalmology, Marmara University School of 
Medicine, İstanbul, Turkiye), Özlem Şahin (Department of Ophthalmology, Marmara 
University School of Medicine, İstanbul, Turkiye), Zeynep Seymen (Department of 
Ophthalmology, İstanbul Education and Research Hospital, Istanbul, Turkiye), Alp 
Alaluf (Private Practice, İzmir, Turkiye), Nilüfer Zorlutuna Kaymak (Department of 



9Ozdemir HB, et al. BMJ Open Ophth 2025;10:e002081. doi:10.1136/bmjophth-2024-002081

Open access

Ophthalmology, Kartal Dr. Lüfti Kırdar Şehir Hospital, İstanbul, Turkiye), Ayşe Yeşim 
Oral (Department of Ophthalmology, Afyonkarahisar Health Sciences University 
School of Medicine, Afyon, Turkiye), Hürkan Kerimoğlu (Department of 
Ophthalmology, Necmettin Erbakan University, Meram School of Medicine, Konya, 
Turkiye), Ayşe İpek Akyüz Ünsal (Department of Ophthalmology, Adnan Menderes 
University School of Medicine, Aydın, Turkiye). Neonatologist: Esin Koc (Department 
of Neonatology, Gazi University School of Medicine, Ankara, Turkiye), İbrahim Murat 
Hirfanoğlu (Department of Neonatology, Gazi University School of Medicine, Ankara, 
Turkiye), Cüneyt Tayman (Department of Neonatology, Ankara Şehir Hospital, 
Ankara, Turkiye), Mustafa Kurthan Mert (Department of Neonatology, Adana Şehir 
Hospital, Adana, Turkiye), Merih Çetinkaya (Department of Neonatology, Kanuni 
Sultan Suleyman Education and Research Hospital, Istanbul, Turkiye), Güner 
Karatekin (Department of Neonatology, Zeynep Kamil Education and Research 
Hospital, Istanbul, Turkiye), Sinan Uslu (Department of Neonatology, Sisli Etfal 
Education and Research Hospital, Istanbul, Turkiye), Hilal Özkan (Department of 
Neonatology, Uludag University School of Medicine, Bursa, Turkiye), Funda Tüzün 
(Department of Neonatology, Dokuz Eylul University School of Medicine, Izmir, 
Turkiye), Tülin Gökmen Yıldırım (Department of Neonatology, Behçet Uz Education 
and Research Hospital, Izmir, Turkiye), Sadık Yurttutan (Department of Neonatology, 
Sutcu Imam University School of Medicine, Kahramanmaras, Turkiye), Nurdan 
Fettah Dinlen (Department of Neonatology, Dr. Sami Ulus Maternity and Children’s 
Education and Research Hospital, Ankara, Turkiye), Handan Bezirganoğlu 
(Department of Neonatology, Diyarbakır Gazi Yaşargil Education and Research 
Hospital, Diyarbakır, Turkiye), Hüseyin Altınhan (Department of Neonatology, 
Necmettin Erbakan University, Meram School of Medicine, Konya, Turkiye), Özgül 
Salihoğlu (Department of Neonatology, Sadi Konuk Education and Research 
Hospital, Istanbul, Turkiye), Gaffari Tunç (Department of Neonatology, Cumhuriyet 
University School of Medicine, Sivas, Turkiye), Deniz Güven Karakurt (Department of 
Neonatology, Korfez Marmara Private Hospital, Kocaeli, Turkiye), Ahmet Yağmur Baş 
(Department of Neonatology, Etlik Zubeyde Hanim Education and Research 
Hospital, Ankara, Turkiye), Özlem Bozkurt Demiroğlu (Department of Neonatology, 
Demiroğlu Bilim University School of Medicine, İstanbul, Turkiye), Canan Aygün 
(Department of Neonatology, Ondokuz Mayıs University School of Medicine, 
Samsun, Turkiye), Kadir Şerafettin Tekgündüz (Department of Neonatology, Atatürk 
University School of Medicine, Erzurum, Turkiye), Mahir Ceylan (Department of 
Neonatology, Ordu University Ordu Education and Research Hospital, Ordu, Turkiye), 
Ramazan Özdemir (Department of Neonatology, İnönü University School of 
Medicine, Malatya, Turkiye), Umut Zübahiroğlu (Department of Neonatology, Yeni 
Yuzyil University School of Medicine, İstanbul, Turkiye), Servet Özkiraz (Department 
of Neonatology, Medicalpark Private Hospital, Gaziantep, Turkiye), Serdar Cömert 
(Department of Neonatology, İstanbul Education and Research Hospital, Istanbul, 
Turkiye), Abdullah Barış Akcan (Department of Neonatology, Adnan Menderes 
University School of Medicine, Aydın, Turkiye).

Contributors  Conceptualisation: SO and ZOT. Data collection: HBO. Statistical 
analysis: SO and HBO. Patients follow-up: SO, HBO, ZOT, SEB, EAS, NK and BIG-ROP 
Study Group. Writing—original draft and tables: SO and HBO. Writing—review and 
editing: SEB, EAS, NK and BIG-ROP Study Group. Guarantor: SO.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  The institutional review board of each centre and the Ethics 
Commission of Gazi University approved the study protocol (Number: 2020–191), 
which adhered to the tenets of the Declaration of Helsinki.

Provenance and peer review  Not commissioned; externally peer-reviewed.

Data availability statement  Data are available upon reasonable request. The 
data that support the findings of this study are available on request from the 
corresponding author (HBO). The data are not publicly available due to privacy or 
ethical restrictions.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 

terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Huseyin Baran Ozdemir http://orcid.org/0000-0002-5585-253X
Zuhal Ozen Tunay http://orcid.org/0000-0002-2133-8970

REFERENCES
	 1	 Gilbert C, Fielder A, Gordillo L, et al. Characteristics of infants with 

severe retinopathy of prematurity in countries with low, moderate, 
and high levels of development: implications for screening programs. 
Pediatrics 2005;115:e518–25. 

	 2	 Özdek Ş, Ozdemir HB, Ozen Tunay Z, et al. Clinical and 
Demographic Characteristics of Treatment Requiring Retinopathy of 
Prematurity in Big Premature Infants in Turkiye: Report No. 1 (BIG-
ROP Study). Ophthalmologica 2024;247:293–303. 

	 3	 Bas AY, Demirel N, Koc E, et al. Incidence, risk factors and 
severity of retinopathy of prematurity in Turkey (TR-ROP study): a 
prospective, multicentre study in 69 neonatal intensive care units. Br 
J Ophthalmol 2018;102:1711–6. 

	 4	 Koc E, Bas AY, Ozdek S, et al. Guideline for ROP in Turkey, 2021. 
2021. Available: http://www.neonatology.org.tr/wp-content/uploads/​
2021/08/Turkiye-Premature-Retinopa-tisi-2021-Guncellemesi-1.pdf

	 5	 Bancalari A, Schade R. Update in the Treatment of Retinopathy of 
Prematurity. Am J Perinatol 2022;39:22–30. 

	 6	 Mintz-Hittner HA, Kennedy KA, Chuang AZ, et al. Efficacy of 
intravitreal bevacizumab for stage 3+ retinopathy of prematurity.  
N Engl J Med 2011;364:603–15. 

	 7	 Stahl A, Lepore D, Fielder A, et al. Ranibizumab versus laser therapy 
for the treatment of very low birthweight infants with retinopathy of 
prematurity (RAINBOW): an open-label randomised controlled trial. 
The Lancet 2019;394:1551–9. 

	 8	 Stahl A, Sukgen EA, Wu W-C, et al. Effect of Intravitreal Aflibercept 
vs Laser Photocoagulation on Treatment Success of Retinopathy 
of Prematurity: The FIREFLEYE Randomized Clinical Trial. JAMA 
2022;328:348–59. 

	 9	 Chen Y, Feng J, Gilbert C, et al. Time at Treatment of Severe 
Retinopathy of Prematurity in China: Recommendations for 
Guidelines in More Mature Infants. PLoS ONE 2015;10:e0116669. 

	10	 Sizmaz S, Esen E, Gorkemli N, et al. Outcome of 532 nm Nd:YAG 
laser photocoagulation in retinopathy of prematurity from a referral 
center. Clin Exp Optom 2021;104:518–22. 

	11	 Li Z, Zhang Y, Liao Y, et al. Comparison of efficacy between anti-
vascular endothelial growth factor (VEGF) and laser treatment 
in Type-1 and threshold retinopathy of prematurity (ROP). BMC 
Ophthalmol 2018;18:19. 

	12	 Wang S-D, Zhang G-M, Shenzhen Screening for Retinopathy of 
Prematurity Cooperative Group. Laser therapy versus intravitreal 
injection of anti-VEGF agents in monotherapy of ROP: a Meta-
analysis. Int J Ophthalmol 2020;13:806–15. 

	13	 Gundlach BS, Kokhanov A, Altendahl M, et al. Real-World Visual 
Outcomes of Laser and Anti-VEGF Treatments for Retinopathy of 
Prematurity. Am J Ophthalmol 2022;238:86–96. 

	14	 Linghu D, Cheng Y, Zhu X, et al. Comparison of Intravitreal 
Anti-VEGF Agents With Laser Photocoagulation for Retinopathy 
of Prematurity of 1,627 Eyes in China. Front Med (Lausanne) 
2022;9:911095. 

	15	 Popovic MM, Nichani P, Muni RH, et al. Intravitreal antivascular 
endothelial growth factor injection versus laser photocoagulation 
for retinopathy of prematurity: A meta-analysis of 3,701 eyes. Surv 
Ophthalmol 2021;66:572–84. 

	16	 Tran KD, Cernichiaro-Espinosa LA, Berrocal AM. Management of 
Retinopathy of Prematurity--Use of Anti-VEGF Therapy. Asia Pac J 
Ophthalmol (Phila) 2018;7:56–62. 

	17	 Barry GP, Yu Y, Ying G-S, et al. Retinal Detachment after Treatment 
of Retinopathy of Prematurity with Laser versus Intravitreal 
Anti-Vascular Endothelial Growth Factor. Ophthalmology 
2021;128:1188–96. 

	18	 Kim SJ, Port AD, Swan R, et al. Retinopathy of prematurity: a review 
of risk factors and their clinical significance. Surv Ophthalmol 
2018;63:618–37. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5585-253X
http://orcid.org/0000-0002-2133-8970
http://dx.doi.org/10.1542/peds.2004-1180
http://dx.doi.org/10.1159/000541053
http://dx.doi.org/10.1136/bjophthalmol-2017-311789
http://dx.doi.org/10.1136/bjophthalmol-2017-311789
http://www.neonatology.org.tr/wp-content/uploads/2021/08/Turkiye-Premature-Retinopa-tisi-2021-Guncellemesi-1.pdf
http://www.neonatology.org.tr/wp-content/uploads/2021/08/Turkiye-Premature-Retinopa-tisi-2021-Guncellemesi-1.pdf
http://dx.doi.org/10.1055/s-0040-1713181
http://dx.doi.org/10.1056/NEJMoa1007374
http://dx.doi.org/10.1056/NEJMoa1007374
http://dx.doi.org/10.1016/S0140-6736(19)31344-3
http://dx.doi.org/10.1001/jama.2022.10564
http://dx.doi.org/10.1371/journal.pone.0116669
http://dx.doi.org/10.1080/08164622.2021.1878818
http://dx.doi.org/10.1186/s12886-018-0685-6
http://dx.doi.org/10.1186/s12886-018-0685-6
http://dx.doi.org/10.18240/ijo.2020.05.17
http://dx.doi.org/10.1016/j.ajo.2021.11.015
http://dx.doi.org/10.3389/fmed.2022.911095
http://dx.doi.org/10.1016/j.survophthal.2020.12.002
http://dx.doi.org/10.1016/j.survophthal.2020.12.002
http://dx.doi.org/10.22608/APO.2017436
http://dx.doi.org/10.22608/APO.2017436
http://dx.doi.org/10.1016/j.ophtha.2020.12.028
http://dx.doi.org/10.1016/j.survophthal.2018.04.002


10 Ozdemir HB, et al. BMJ Open Ophth 2025;10:e002081. doi:10.1136/bmjophth-2024-002081

Open access

	19	 Cao J-K, Han T, Tang H-Y, et al. Comparison of post-
treatment recurrence between ranibizumab injection and laser 
photocoagulation for type 1 retinopathy of prematurity. BMC 
Ophthalmol 2023;23:137. 

	20	 Owen LA, Morrison MA, Hoffman RO, et al. Retinopathy of 
prematurity: A comprehensive risk analysis for prevention and 
prediction of disease. PLoS One 2017;12:e0171467. 

	21	 Cao JK, Liu CG, Wang D, et al. Impact of premature rupture of 
membranes on clinical outcomes of extremely premature infants: A 
propensity score matching study. Front Pediatr 2023;11:1144373. 

	22	 Ozdemır R, Sarı FN, Tunay ZO, et al. The association between 
respiratory tract Ureaplasma urealyticum colonization and severe 
retinopathy of prematurity in preterm infants ≤1250 g. Eye (Lond) 
2012;26:992–6. 

	23	 Bourla DH, Gonzales CR, Valijan S, et al. Association of systemic 
risk factors with the progression of laser-treated retinopathy of 
prematurity to retinal detachment. Retina 2008;28:S58–64. 

	24	 Sukgen EA, Atalay HT, Özdek Ş. LONG-TERM EFFECTS OF ANTI-
VEGF MONOTHERAPY FOR RETINOPATHY OF PREMATURITY ON 
THE RETINAL AND REFRACTIVE DEVELOPMENT OF EYE. Retina 
2022;42:2194–202. 

	25	 Chang E, Josan AS, Purohit R, et al. A Network Meta-Analysis 
of Retreatment Rates following Bevacizumab, Ranibizumab, 
Aflibercept, and Laser for Retinopathy of Prematurity. Ophthalmology 
2022;129:1389–401. 

	26	 Özsaygili C, Ozdek S, Ozmen MC, et al. Parameters affecting 
postoperative success of surgery for stage 4A/4B ROP. Br J 
Ophthalmol 2019;103:1624–32. 

	27	 Atalay HT, Özdek Ş, Yalınbaş D, et al. Results of surgery for 
late sequelae of cicatricial retinopathy of prematurity. Indian J 
Ophthalmol 2019;67:908–11. 

	28	 Tanenbaum R, Acon D, El Hamichi S, et al. Unrecognized ROPER in 
a child with a novel pathogenic variant in ZNF408 gene. Ophthalmic 
Genet 2023;44:171–4. 

	29	 John VJ, McClintic JI, Hess DJ, et al. Retinopathy of Prematurity 
Versus Familial Exudative Vitreoretinopathy: Report on Clinical and 
Angiographic Findings. Ophthalmic Surg Lasers Imaging Retina 
2016;47:14–9. 

	30	 Kościółek M, Kisielewska W, Ćwiklik-Wierzbowska M, et al. 
Systematic review of the guidelines for retinopathy of prematurity. 
Eur J Ophthalmol 2022;2022:11206721221126286. 

	31	 Durnian JM, Clark DI. Retinopathy of prematurity: keeping the status 
quo. A case series detailing the importance of keeping the current 
guidelines for screening. Br J Ophthalmol 2010;94:1693–4. 

	32	 Romo-Aguas JC, González-H León A, Meraz-Gutiérrez MP, et al. 
Retinopathy of prematurity: incidence report of outliers based on 
international screening guidelines. Int J Retina Vitreous 2019;5:53. 

	33	 Vedantham V. Retinopathy of prematurity screening in the Indian 
population: it’s time to set our own guidelines! Indian J Ophthalmol 
2007;55:329–30. 

	34	 Park SH, Yum HR, Kim S, et al. Retinopathy of prematurity in Korean 
infants with birthweight greater than 1500 g. Br J Ophthalmol 
2016;100:834–8. 

	35	 TÜRK NEONATOLOJİ DERNEĞİ TOD. TÜRKİYE PREMATÜRE 
RETİNOPATİSİ REHBERİ 2021 GÜNCELLEMESİ, 2021. Available: 
https://www.todnet.org/tod-rehber/rop-tedavi-rehberi-2021.pdf

http://dx.doi.org/10.1186/s12886-023-02886-5
http://dx.doi.org/10.1186/s12886-023-02886-5
http://dx.doi.org/10.1371/journal.pone.0171467
http://dx.doi.org/10.3389/fped.2023.1144373
http://dx.doi.org/10.1038/eye.2012.77
http://dx.doi.org/10.1097/IAE.0b013e31815075b0
http://dx.doi.org/10.1097/IAE.0000000000003590
http://dx.doi.org/10.1016/j.ophtha.2022.06.042
http://dx.doi.org/10.1136/bjophthalmol-2018-312922
http://dx.doi.org/10.1136/bjophthalmol-2018-312922
http://dx.doi.org/10.4103/ijo.IJO_1083_18
http://dx.doi.org/10.4103/ijo.IJO_1083_18
http://dx.doi.org/10.1080/13816810.2020.1778735
http://dx.doi.org/10.1080/13816810.2020.1778735
http://dx.doi.org/10.3928/23258160-20151214-02
http://dx.doi.org/10.1177/11206721221126286
http://dx.doi.org/10.1136/bjo.2010.180307
http://dx.doi.org/10.1186/s40942-019-0203-x
http://dx.doi.org/10.4103/0301-4738.33816
http://dx.doi.org/10.1136/bjophthalmol-2015-306960
https://www.todnet.org/tod-rehber/rop-tedavi-rehberi-2021.pdf

	Clinical characteristics and treatment response of treatment requiring retinopathy of prematurity (ROP) in Big Premature Infants in Turkiye: BIG-­ROP Study Group Report No 2 (BIG-­ROP ﻿
﻿STUDY)
	Abstract
	Introduction﻿﻿
	Methods
	Results
	Primary treatment results
	Results according to the type of ROP
	Secondary treatment results
	VRS results
	Risk factors for ROP reactivation

	Discussion
	References


