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Abstract
Background: Retinopathy of prematurity (ROP) is a major cause of avoidable childhood blindness, particularly in premature infants with low birth weight and early gestational age. Both intravitreal Bevacizumab (IVB) and Nd: YAG laser are established treatments for type 1 and aggressive posterior ROP, but limited data exist comparing the clinical characteristics of infants receiving these therapies. This study aimed to compare the clinical and risk factor profiles of infants treated with intravitreal Bevacizumab versus Nd: YAG laser for retinopathy of prematurity.
[bookmark: _GoBack]Methods: This prospective observational study was conducted over one year at two tertiary care hospitals in Dhaka, Bangladesh. A total of 61 infants (122 eyes) diagnosed with type 1 ROP or AP-ROP were enrolled. Patients were assigned to receive either IVB or Nd: YAG laser therapy. Baseline characteristics, delivery history, and perinatal risk factors such as apnea, sepsis, RDS, jaundice, and blood transfusions were recorded. Data were analyzed using SPSS v20 with chi-squared testing for categorical variables and significance set at p < 0.05.
Results: The mean gestational age and birth weight were slightly lower in the IVB group than in the laser group, though not statistically significant. Sex distribution, delivery method, and presence of neonatal risk factors were comparable across both groups. No significant differences were found in any risk parameter.
Conclusion: Infants treated with IVB and laser for ROP showed similar clinical and risk profiles. Treatment decisions appear more influenced by procedural and institutional factors than by patient-specific characteristics.
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Introduction
Retinopathy of prematurity (ROP) is a pathological proliferation process of the vasculature in a developing retina in a preterm infant and is still one of the most serious sources of treatable blindness in children globally. It is mainly associated with low-weight neonates by the fetus of premature gestational age [1,2]. The prevalence of ROP has declined in high-income countries with the improvements in neonatal care, but in low- and middle-income countries, the prevalence is on the rise because the number of preterm babies surviving has increased, but the patient outcome has not improved due to a lack of neonatal care and screening strategies [1,3].
The main characteristics of ROP pathogenesis are disorganized retinal vascular growth. A sudden shift in changes when premature infants exist intrauterinely and extrauterinely causes a maladjustment of oxygen responses and overexpression of vascular endothelial growth factor, also known as VEGF, which contributes to the development of pathological neovascularization [4]. The identified risk factors of ROP are low birth weight, low gestational age, oxygen therapy, respiratory distress syndrome (RDS), sepsis, apnea and repeated blood transfusions [5,6].
Such interventions as cryotherapy and panretinal photocoagulation (PRP) with diodes or Nd: YAG lasers are historically considered standard interventions used to treat ROP [7]. Although laser treatment works well to destroy the peripheral retina that is avascular and decrease the level of VEGF production, laser treatment destroys healthy retinal tissue and causes peripheral visual field loss as well as high refractive error in the advanced years [8].
During the last years, the use of intravitreal anti-VEGF agents, including bevacizumab appeared to become a promising alternative treatment of type 1 and aggressive posterior ROP (AP-ROP). The BEAT-ROP trial was crucial in confirming the high strength of efficacy of intravitreal bevacizumab (IVB) as compared to traditional laser therapy, especially in zone I disease [9]. Anti-VEGF treatment can prevent peripheral retinal degeneration and is correlated with reduced myopia, but it is still suspected that there will be untoward effects with systemic VEGF repression and the neurodevelopmental consequences [10,11].
Although multiple studies have compared the efficacy and outcomes of laser and IVB treatments, limited data exist on the underlying clinical and risk factor profiles of infants receiving these therapies, especially in resource-constrained settings. Understanding the demographic and clinical characteristics of infants treated with IVB or laser is essential for optimizing treatment protocols and identifying infants at higher risk for severe ROP.
This study was conducted at tertiary neonatal care centers in Bangladesh, where both IVB and Nd: YAG lasers are routinely used for ROP management. The aim was to evaluate and compare the clinical characteristics and perinatal risk factors among infants treated with either IVB or Nd: YAG laser. By examining parameters such as gestational age, birth weight, sex, mode of delivery, and systemic conditions like sepsis and RDS, this study contributes to a more nuanced understanding of treatment allocation and patient risk stratification in real-world clinical practice.

Methodology & Materials
This prospective observational study was conducted from January 2018 to December 2018 at the Department of Vitreo-Retina and Pediatric Ophthalmology, National Institute of Ophthalmology and Hospital, as well as in the Special Care Baby Unit (SCABU) and ICU at Dhaka Shishu Hospital, Bangladesh. A total of 61 infants (122 eyes) diagnosed with type 1 or aggressive posterior retinopathy of prematurity (ROP) were included.

Sample Selection
Inclusion Criteria:
· Infants diagnosed with Type 1 ROP
· Infants diagnosed with Aggressive Posterior ROP (AP-ROP)

Exclusion Criteria:
· Neonates clinically unfit for procedures (e.g., failure to thrive)
· Infants with Stage 5 ROP
· Infants with congenital heart disease

Data collection and study procedure:
Written informed consent was obtained from the parents or legal guardians of all infants. Eligible infants received either intravitreal Bevacizumab (0.625 mg/0.025 mL) or Nd: YAG laser photocoagulation based on the clinical scenario and the physician’s discretion.
For IVB, the injection was administered 1 to 1.5 mm posterior to the limbus using a 30-gauge needle under sterile conditions. Nd: YAG laser (1064 nm wavelength) photocoagulation was performed with indirect ophthalmoscopy after adequate pupillary dilation and local anesthesia. Clinical data, including gestational age, birth weight, sex, laterality of eye involvement, birth history, and perinatal risk factors, were documented. Confidentiality and voluntary participation were ensured, and participants could withdraw from the study at any time without affecting their standard care. Statistical analysis was performed using SPSS version 20. Categorical variables were compared using the chi-squared test, and continuous variables using mean ± standard deviation. A p-value < 0.05 was considered statistically significant.

Results
A total of 122 eyes from 61 infants diagnosed with retinopathy of prematurity (ROP) were evaluated for clinical and risk factor profiles between two treatment groups: intravitreal Bevacizumab (IVB) and Nd: YAG laser. Key demographic, perinatal, and clinical characteristics are summarized below.



Figure 1: Distribution of children of ROP between two treatment group (IVB treated group and laser treated group)

Among 122 eyes of 61 infants of ROP, 60 eyes of 30 infants treated with intravitreal Bevacizumab (IVB) and 62 eyes of 31 infants treated with Nd: YAG laser (Fig-1).


Figure 2: Sex distribution of children of ROP between two treatment group (IVB treated group and laser treated group)

Sex distribution of the study subjects shows that in IVB group out of 30 infants 15 were male and 15 were female, laser group out of 31 infants 15 were male and 16 were female (Fig. 2). 

Table 1: Baseline characteristics of infants treated with intravitreal Bevacizumab and Nd: YAG laser
	Characteristics
	Bevacizumab Group
	Laser Group
	P value

	Gestational age in weeks
	<28
	3 (10.0%)
	7 (22.6%)
	

	
	28- 32
	23 (76.7%)
	21 (67.7%)
	

	
	>32
	4 (13.3%)
	3 (9.7%)
	

	Mean±SD
	29.12±2.04
	30.55±2.4
	0.285

	Birth weight in grams
	Mean±SD
	1332±214.45
	1394±322.19
	0.317

	Sex distribution
	Male
	15(50%)
	10(32.3%)
	0.675

	
	Female
	15(50%)
	21(67.7%)
	0.782

	Laterality of involvement (Both eyes)
	30(100%)
	31(100%)
	0.762

	Birth history
	Normal vaginal delivery
	20(66.7%)
	25(80.6%)
	0.451

	
	Ceaserian section
	10(33.3%)
	06(19.4%)
	0.633



Table 1 presents the baseline characteristics of infants treated with IVB and Nd: YAG laser. The mean gestational age was 29.12 ± 2.04 weeks in the IVB group and 30.55 ± 2.4 weeks in the laser group (p = 0.285). The mean birth weight was 1332 ± 214.45 g in the IVB group and 1394 ± 322.19 g in the laser group (p = 0.317). Both groups had nearly equal sex distribution and bilateral eye involvement. Birth history showed a similar number of infants born via normal vaginal delivery (NVD) and cesarean section (CS) across groups.

Table 2: Presence of following risk factors in infants treated with intravitreal Bevacizumab and Nd: YAG laser
	Risk factors
	Bevacizumab Group
	Laser Group
	P value

	Oxygen inhalation
	30
	31
	0.235

	Septicemia
	3
	2
	0.417

	Apnea
	7
	8
	0.324

	RDS
	7
	7
	0.412

	Neonatal jaundice
	10
	11
	0.513

	Blood transfusion
	2
	3
	0.298



Table 2 describes the presence of perinatal risk factors in both groups. Oxygen inhalation was documented in all infants (100%) in both groups. Other conditions included septicemia (3 IVB vs 2 laser), apnea (7 IVB vs 8 laser), respiratory distress syndrome (RDS) in 7 infants from each group, neonatal jaundice (10 IVB vs 11 laser), and need for blood transfusion (2 IVB vs 3 laser). None of the differences between groups were statistically significant.

Discussion
This study compared the clinical and perinatal risk factor profiles of infants with retinopathy of prematurity (ROP) treated with either intravitreal Bevacizumab (IVB) or Nd: YAG laser photocoagulation. The findings indicate no significant differences between the two treatment groups in terms of gestational age, birth weight, sex distribution, delivery method, or comorbid neonatal conditions. These results support the growing consensus that the choice of treatment is often dictated by institutional protocols and physician discretion rather than patient-specific risk factor profiles.
The two most established risk factors in the development and severity of ROP include gestational age and birth weight. In our study, the average gestation and birth weight of the IVB group was slightly lower than the laser group, but the difference was not found to be significant. This is consistent with results proved by Mintz-Hittner et al., who showed that in more immature infants or those with aggressive posterior ROP (AP-ROP), an IVB was frequently selected because of a less intrusive procedure with a fast reaction [9].
The distribution of sex in both groups was almost equal, and this is in line with the results of Castellanos et al. and Hwang et al., who were unable to identify the effect of sex on the development and treatment of ROP [6,12]. All the babies had bilateral involvement of ROP, typical of the severe disease or requirement of treatment [3].
In terms of delivery means, the number of infants who were born through a normal vaginal delivery (NVD) and a cesarean section (CS) was rather similar in both groups. Although there is some literature that indicates that CS may hold the risk of ROP at bay because it results in reduced birth trauma and more efficient oxygen control at birth [13], it turns out that the mode of delivery is not a significant factor in terms of allocation of treatment.
Both groups had similar frequencies with neonatal complications of oxygen therapy, apnea, respiratory distress syndrome (RDS), neonatal jaundice, sepsis and the presence of blood transfusions. Oxygen treatment was demanded, without exception, thus pointing to the fact that it is not only a life-saving measure and an important risk factor of ROP. The connection between long-term oxygen exposure and retinal neovascularization has been previously highlighted in other studies [5].
The proportion of apnea and RDS were almost equal in the two groups, and this fact showed that the respiratory morbidity was a common background reason regardless of the type of treatment. The current results conform to the results recorded by Ahmed et al., who highlighted the inability of systemic neonatal conditions to dictate the type of treatment, though it may affect prognosis [14].
The implication of sepsis and neonatal jaundice as additive risk factors in the development of ROP has been documented well. They are supported by our findings and lack meaningful group differences, in line with the results of Yoon et al. [15]. Less frequent but a little more prevalent in the laser group were blood transfusions. It has been indicated that transfusion might elevate the severity of ROP, possibly due to the changing oxygen saturation rates and iron overload [2].
In spite of the matching characteristics and risk profile, the treatment strategy is still inconsistent across the centers and often correlated with local experience, availability of equipment, and preference of physicians. Over the last few years, IVB has become a popular method because of its apparent ease of administration, less procedural time and minimal anesthetic needs; thus, it is used particularly to perform on fragile neonates [16.17]. There are still some questions concerning systematic VEGF inhibition and prolonged neurodevelopmental effects, particularly with intermittent dosing [11,18].
On the other hand, laser photocoagulation is the long-term standard and has decades-long follow-up data on visual and refractive outcomes [19]. Despite being more invasive, it is a stable method, especially when the follow-up could not be checked very well; the risk of late recurrence with it is lower than with IVB [20].
The work confirms once more that not only in IVB but also in laser-treated infants, the clinical and risk profiles of patients are similar enough, and thus the treatment process is unlikely to depend on demographics and comorbidities. Instead, the choice is shaped more by logistical and procedural factors, and increasingly by considerations around long-term systemic safety and parental preference.
Understanding the risk factor profiles of infants receiving either treatment provides valuable insight into how clinical decisions are made in practice and ensures that infants with similar baseline characteristics receive consistent standards of care.

Conclusion 
This study found no significant differences in clinical and perinatal risk factor profiles between infants treated with intravitreal Bevacizumab and those treated with Nd: YAG laser for retinopathy of prematurity. Gestational age, birth weight, sex, delivery method, and systemic neonatal conditions were comparably distributed across both groups. These findings suggest that treatment modality is influenced more by physician discretion and institutional logistics than by specific patient characteristics. A standardized assessment of clinical profiles can support consistent treatment decisions and inform future strategies for early risk-based interventions in ROP care, especially in low-resource settings.
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