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Abstract:  
Background: In the modern era of medical science, advancements in early diagnosis, interventions, and 
rehabilitation have significantly reduced neonatal mortality rates. Central to this progress is the use of oxygen, a 
crucial tool for saving the lives of preterm infants. However, the increased use of oxygen in neonatal care has 
introduced its own challenges. Retinopathy of Prematurity (ROP) is a severe consequence of oxygen therapy, 
leading to significant visual impairment and blindness in affected infants. ROP primarily affects premature 
infants, especially those weighing less than 2000 grams, and can be mitigated through timely screenings and 
interventions.  
Objective: To study the risk factors leading to development of Retinopathy of Prematurity. 
Method: The prospective observational study was conducted in the Department of Pediatrics at Rohilkhand 
Medical College and Hospital from November 2022 to October 2023. All participants were enrolled after 
obtaining informed consent from the guardians or parents, with clearance from the institutional ethics 
committee. Participants in the inclusion criteria were screened for ROP based on the protocol.  
Result: The study sows positive association between Retinopathy of Prematurity and as gestational age, birth 
weight, oxygen exposure, blood transfusions, sepsis, and phototherapy with the following p values 0.001, 0.017, 
0.0001, 0.006, 0.004 and 0.004 respectively. 
Conclusion:  Retinopathy of Prematurity (ROP) continues to be a significant challenge for the care of preterm 
infants, with its occurrence and associated risk factors extensively documented in the literature. The study 
provides valuable insights into the multifaceted nature of ROP. The study highlights the association between 
ROP and various factors such as gestational age, birth weight, oxygen exposure, blood transfusions, sepsis, and 
phototherapy. 
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Introduction 

In this golden age of medical science, where we all 
take pride in the declining trend of fatalities as a 
result of advancements in the areas of early 
diagnosis [1], more effective interventions, and 
rehabilitation, we are also confronted with an 
increase in the number of people living with 
morbidities that are left behind by a condition that 
has the potential to be fatal. This is essentially true 
down to every word when we talk about lowering 
down the age of viability of a fetus and reducing 
the neonatal death rate, for which the primary 
credit can be given to the practice of a more 
effective and successful resuscitation. This is 
because such a practice has been shown to be 
effective in reducing the mortality rate of neonates. 
A significant increase in the number of preterm 
births has occurred concurrently with an increase in 
the number of preterm babies that have been 
successfully resuscitated. Oxygen turns out to be 

the most important medicine that makes all of this 
possible [2]. The use of oxygen has greatly aided in 
rescuing premature infants, yet it comes with its 
own drawbacks, notably ROP, a condition that can 
lead to blindness. In the paediatric realm, ROP is a 
significant cause of vision impairment, particularly 
affecting premature infants and those weighing less 
than 2000 grams who require oxygen support. 
Timely screenings for preterm neonates receiving 
oxygen can substantially reduce and prevent ROP. 
However, in India, the prevalent practice often 
reflects negligence and a lack of resources, leading 
to insufficient guidance for families regarding 
preterm infants' eye examinations before discharge 
and during follow-ups [3]. This, in turn, attracts 
more people who have visual impairments and the 
increase in the number of medicolegal conflicts that 
are occurring. There is a wide spectrum of 
symptoms associated with ROP, which is a disease 
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process that is primarily described in preterm 
newborns. These symptoms range from moderate, 
temporary abnormalities in the retina with 
remission to severe progressive vasoproliferation, 
scarring, retinal detachment, and blindness. If 
detected at the beginning, it is possible to 
successfully cure it. In 1942, Terry [4] was the first 
person to report retrolental fibroplasia, and he 
suggested that oxygen therapy was the pathogen 
responsible for the condition. As a consequence, 
the administration of oxygen to premature infants 
was severely restricted, which directly contributed 
to a rise in mortality rates. It is well knowledge that 
oxygen therapy is not the only factor that 
contributes to the development of ROP; rather, 
oxygen therapy is just one of numerous risk factors 
that play a part in the pathogenesis of ROP [5,6]. 

Oxygen therapy is the most common cause of the 
vaso-proliferative disorder known as ROP, which 
typically affects premature newborns. There are 
around 50,000 children around the world who are 
affected by this significant cause of preventable 
blindness that occurs in both developed and 
developing countries [7, 8]. Although there was a 
rise in the number of premature infants that 
survived in the subsequent decades and 
improvements were made to monitoring procedures 
for oxygen supplementation, it was discovered that 
the number of ROP cases were increasing (a second 
epidemic) [9]. Over the past decade, there has been 
a surge in the number of cases of ROP blindness 
that have been reported in countries with low 
incomes. As a result of ROP, it is estimated that 
500 children in India lose their vision each year [7]. 
Because of the increased survival rates among 
preterm neonates with very low birth weight or 
those with birth weights of less than 1500 
grammes, who are the most susceptible to 
developing ROP, the condition has been subjected 
to a significant amount of research on a global 
scale. One possible explanation for these greater 
numbers is the improved quality of prenatal care. 

The purpose of my research is to investigate the 
factors that put preterm infants who are born and 
admitted to RMCH, Bareilly at risk of ROP, as well 
as the ways in which we might prevent this 
condition by making prudent use of oxygen. As 
part of my research, we are focusing on both 
primary and secondary prevention of blindness. As 
we are all aware, there has been advancement of 
available treatment methods, which have proven to 
be useful in terms of raising the survival rate of 
preterm babies [10]. When we talk about dealing 
with the ever-increasing and diverse long-term 
difficulties that these youngsters face, 
paediatricians face a significant task. One such 
significant type of problem is ROP.  

As part of this research project, I intend to conduct 
an in-depth investigation into the risk factors that 
are accountable for the development of ROP. 

Material and Methods 

The prospective observational study was conducted 
in the Department of Paediatrics at Rohilkhand 
Medical College and Hospital during November 
2022 to October 2023. All preterm babies in born 
and out born both requiring oxygen support and 
babies with birth weight less than 2000g were 
included in the study after informed consent duly 
signed from the guardian or parents admitted in the 
Hospital during the study period were enrolled for 
this study after clearance from institutional ethics 
committee. 

Inclusion Criteria: 

• All preterm babies <34 wk of gestation 
requiring oxygen support. 

• Babies with weight lesser than 2000g requiring 
oxygen support. 

• Babies >34wk of gestation with ROP risk 
factors. 

Exclusion Criteria: 

• Babies of non-willing attendants  
• Babies >34 wk of gestation with no ROP risk 

factors     
• First screening for retinopathy of prematurity 

(ROP) was performed at 4 weeks postnatal age 
(PNA). 

• In neonates <28 weeks of gestation or birth 
weight <1200g if gestation was not confirmed 
conclusively, the first screening was preponed 
to 2-3 weeks of postnatal age. 

Combination of phenylephrine (5%), tropicamide 
(0.8%) was used diluted 1: 1 with pharmaceutically 
available methyl cellulose eye drops, so that the 
final drop had 2.5% phenylephrine and 0.4% 
tropicamide. One drop three times at 10 minutes 
interval. 

A combination of topical anesthetic (TA) eye drops 
(0.5% proparacaine) 30 seconds prior to 
examination combined with oral 24% sucrose or 
25% dextrose in the dose of 0.5 mL/kg just before 
the insertion of eye speculum was used for 
prevention of pain during screening for ROP. 
Follow-up examination for infants at risk was done 
2–3 weeks intervals until the retina was fully 
vascularized or as frequently as the examining 
ophthalmologist recommended. 

Statistical Analysis: The data was put into a Mi-
crosoft Excel spreadsheet, and the statistical analy-
sis was performed using SPSS version 25.0, statis-
tical software. The quantitative data, consisting of 
numerical factors, was displayed using the mean 
and standard deviation. On the other hand, the qual-
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itative data, representing categorical variables, was 
presented using the frequency and percentage of 
each category.  

Results 

Among the subjects under investigation, a total of 8 
newborns, accounting for roughly 11.27% of the 
sample, were found to have been diagnosed with 
ROP. This finding suggests a significant prevalence 
of ROP within the studied cohort. Among the 
cohort of infants born prior to 32 weeks, one 
individual (12.5%) exhibited ROP, while six 
individuals (9.52%) displayed normal ocular 
development. Collectively, this subset accounted 
for a relatively minor proportion (9.86%) of the 
entire cohort. The 32-34 weeks group exhibited a 
greater incidence of ROP with 4 (50.0%) cases, 
compared to 13 (19.05%) normal cases, 
constituting 22.54% of the total. In the group of 
infants aged 34-36 weeks, ROP was observed in 
one infant, accounting for 12.5% of the group. On 
the other hand, 19 infants (28.57%) were classified 
as normal, constituting 26.76% of the total 
population. Among infants who were older than 36 
weeks, 2 individuals (equivalent to 25.0% of the 
sample) were diagnosed with ROP, while 27 
individuals (representing 42.86% of the sample) 
exhibited normal ocular development. 

The most noteworthy discovery pertains to the 
notable prevalence of ROP among newborns with 
the lowest birth weight category, namely those 
weighing less than 1 kg. In this category, one infant 
(equivalent to 1.41% of the overall study 
population) was diagnosed with ROP, whereas the 
total number of infants in this weight category was 
only one (equivalent to 2.82% of the whole 
population). Consequently, the statistical analysis 
yielded a p-value of 0.017. This finding indicates a 
statistically significant association between infants 
with extremely low birth weight and the incidence 
of ROP. 

Notably, within the cohort of infants who 
underwent blood transfusions, a total of 4 
individuals (5.63%) were diagnosed with ROP, 
representing 22.54% of the overall population of 16 
newborns who got transfusions. In comparison, the 

cohort that did not have blood transfusions had a 
comparable number of cases of ROP, specifically 4 
or 5.63%, but within a significantly larger sample 
size of 55 newborns (77.46%). The p-value of 
0.006 observed in the group that underwent blood 
transfusions is of special significance, as it suggests 
a statistically significant association between 
getting blood transfusions and an elevated 
likelihood of developing ROP. 

Remarkably, the occurrence of ROP was observed 
in all 8 cases, representing 100.0% of the total ROP 
cases. These cases exclusively involved newborns 
who underwent oxygen therapy, accounting for 
70.42% of the entire cohort, which consisted of 50 
infants. In marked divergence, ROP did not 
manifest in any of the infants who were not 
administered oxygen therapy, despite comprising a 
significant proportion of 29.58% within the study 
population. The obtained p-value of 0.0001 in the 
group subjected to oxygen therapy provides 
compelling evidence of a statistically significant 
association between the administration of oxygen 
therapy and an elevated susceptibility to developing 
ROP. Among the infants who experienced sepsis, 5 
(7.04% of the total cohort) developed ROP, out of 
13 infants (18.31% of the total) who had sepsis. 
This is in contrast to the group without sepsis, 
where a smaller proportion of ROP cases (3 or 
4.23%) were observed among a larger subset of 58 
infants (81.69%). The p-value of 0.004 for the 
sepsis group is statistically significant, indicating a 
strong association between sepsis and an increased 
risk of ROP. 

In the group that received phototherapy, 5 infants 
(7.04% of the total cohort) developed ROP, out of a 
larger group of 52 infants (73.24% of the total) who 
were given this treatment. Conversely, in the group 
that did not receive phototherapy, a smaller number 
of ROP cases (3 or 4.23%) were observed, despite 
this group comprising a smaller portion of the total 
cohort (19 infants or 26.76%). The p-value of 0.004 
for the group that received phototherapy is 
statistically significant and suggests a strong 
correlation between phototherapy and an increased 
risk of developing ROP. 

Table 1: Describing the study groups as per Prevalence of ROP 
Prevalence  N  % 
ROP 8 11.27 
Normal  63 88.73 
Total 71 100.0 

Table 2: Describing the study groups as per Age 
Age ROP Normal Total p-value  
<32 wk 1 (12.5) 6 (9.52) 7 (9.86) 0.001 
32-34 wk 4 (50.0) 12 (19.05) 16 (22.54) 
34-36 Wks 1 (12.5 ) 18 (28.57) 19 (26.76) 
>36wks 2 (25.0) 27 (42.86) 29 (40.85) 
Total  8 (100) 63 (100) 71 (100.0) 
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Table 3: Describing the study groups as per Birth Weight (kg) 

 
Table 4: Describing the study groups as per Blood Transfusion 

 
Table 5: Describing the study groups as per Oxygen therapy 

 
Table 6: Describing the study groups as per Sepsis 

 
Table 7: Describing the study groups as per Phototerapy 

 
Discussion 

ROP is a vaso-proliferative illness that affects the 
still growing retina of premature neonates. It was 
first reported by Terry in 1942 [7]. The primary 
cause of visual loss in preterm newborns is ROP, 
which is often associated with the need for oxygen 
administration due to the preterm development of 
the lung.  

The initial instance of the outbreak was observed 
on February 14, 1941, when a preterm infant in 
Boston was diagnosed. The initial outbreak of ROP 
occurred in the 1940s and 1950s, primarily in 
developed nations as a result of unregulated 
administration of oxygen to preterm infants. Due to 
advancements in neonatal intensive care, an 
increasing number of newborns with low Birth 
Weight (BW) and low Gestational Age (GA) are 
now able to survive. As a result, a 'Second 
Epidemic' of ROP emerged during the 1970s and 
1980s.  

The third epidemic of ROP primarily began in 
middle-income countries from a global standpoint 
[17]. The current global population of blind 
individuals is estimated to be over 45 million, with 
approximately 30% of them residing in Asia. 

Childhood blindness is 4% of all cases of complete 
blindness. The prevalence of ROP in poor nations 
such as India has been documented to range from 
24% to 47% among preterm newborns at high risk. 
The study, conducted over a period of one year 
from November 1, 2022, to October 31, 2023, had 
the objective of identifying and analysing the risk 
factors that contribute to the development of ROP 
in premature newborns. The inquiry entailed a 
methodical analysis of multiple potential risk 
variables, encompassing, among others, the 
gestational age at delivery, birth weight, the 
severity of neonatal sickness, and exposure to 
supplementary oxygen.  

A study was conducted to examine the occurrence 
of ROP in a group of 71 neonates. Out of the 
participants being studied, a total of 8 neonates, 
which makes up approximately 11.27% of the 
sample, were diagnosed with ROP. This discovery 
indicates a notable occurrence of ROP among the 
group that was examined. On the other hand, the 
majority of the neonates, specifically 63 individuals 
(which accounts for 88.73% of the total), did not 
show any signs of ROP and were classified as 
having a normal condition. The data distribution 
indicates that while ROP is present in a significant 

Birth Weight (kg) ROP Normal Total p-value  
< 1 kg 1 (1.41) 1 (1.41) 1 (2.82) 0.017 
1.01-1.49 kg 4 (5.63) 16 (22.54) 20 (28.17) 
1.5 -1.8 kg 2 (2.82) 18 (25.35) 20 (28.17) 
> 1.8 kg 1 (1.41) 28 (39.44) 29 (40.85) 
Total  8 (11.27) 63 (88.73) 71 (100.0) 

Blood Transfusion  ROP Normal Total p-value  
Received  4 (5.63) 12 (16.90) 16 (22.54) 0.006 
Not received  4 (5.63) 51 (71.83) 55 (77.46) 
Total  8 (11.27) 63 (88.73) 71 (100.0) 

Oxygen Therapy  ROP Normal Total p-value  
Received  8 (100.0) 42 (59.15) 50 (70.42) 0.0001 
Not received  0 (0.0) 21 (29.58) 21 (29.58) 
Total  8 (11.27) 63 (88.73) 71 (100.0) 

Sepsis ROP Normal Total p-value  
Yes 5 (7.04) 8 (11.27) 13 (18.31) 0.004 
No 3 (4.23) 55 (77.46) 58 (81.69) 
Total  8 (11.27) 63 (88.73) 71 (100.0) 

Phototherapy  ROP Normal Total p-value  
Given  5 (7.04) 47 (66.20) 52 (73.24) 0.004 
Not Given 3 (4.23) 16 (22.54) 19 (26.76) 
Total  8 (11.27) 63 (88.73) 71 (100.0) 
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proportion of instances, the bulk of the sample 
population does not show signs of this condition. In 
a study conducted by Gupta et. al., [15] the point 
prevalence of ROP was determined to be 12.5%, 
which aligns with the findings of our own study. 
The low occurrence of ROP in the study conducted 
by Gupta et. al. [15] may be attributed to the lack 
of access to ventilatory assistance, resulting in a 
limited number of preterm/very ELBW newborns 
surviving until the first ROP evaluation at 4-6 
weeks of post-conceptional age. Paranjpe et. al. 
[18] found that out of the 83 infants admitted, 
35.63% were diagnosed with ROP. In another 
study by Ramirez et. al., [16] 44.7% of the 452 
neonates included developed ROP.  

The current study conducted a thorough 
examination of the prevalence of ROP across 
different gestational age groups. Additionally, the 
study compared the occurrence of ROP in a group 
of 71 newborns categorised as normal. Out of the 
group of babies delivered before 32 weeks, one 
baby (12.5%) had ROP, while six babies (9.52%) 
had normal eye development. Together, this 
subgroup represented a relatively small percentage 
(9.86%) of the whole group. The group of infants 
born between 32-34 weeks had a higher occurrence 
of ROP with 4 cases, accounting for 50.0% of the 
cases in this group. In comparison, there were 13 
cases of normal development, which constituted 
19.05% of the total. Among the group of infants 
that were between 34 and 36 weeks old, one 
newborn was found to have ROP, which represents 
12.5% of the total. However, 19 infants (28.57%) 
were categorised as normal, making up 26.76% of 
the entire population. Out of the newborns that 
were older than 36 weeks, 2 individuals (25.0% of 
the sample) were found to have ROP, while 27 
individuals (42.86% of the sample) had normal 
ocular development. Significantly, the latter group 
comprised the majority, making up 40.85% of the 
whole population being examined. The study 
documented 8 cases (100%) of ROP and 63 cases 
(100%) classed as normal.  

The p-value of 0.001 seen in the group of infants 
born before 32 weeks of gestation indicates a 
substantial level of statistical significance in 
relation to the occurrence of ROP in this specific 
age group, when compared to the other groups. 
This discovery indicates that extremely preterm 
infants are at a higher risk of getting ROP. Based 
on Ramirez et. al.'s research [16], it is well-
established that Low Gestational Age (GA) and 
Birth Weight (BW) are the most influential risk 
factors for the development of ROP (ROP) [19]. 
The study found that the average gestational age 
(GA) was 27.69 ± 2.32 weeks for newborns who 
developed ROP and 26.39 ± 1.95 weeks for infants 
who experienced ROP advancement. These values 
were considerably lower compared to infants who 

did not develop or progress in ROP. Furthermore, it 
was shown that newborns with ROP progression 
had significantly lower gestational age (GA) and 
weight at the time of ROP diagnosis. Gupta et. al. 
[15], also observed similar findings regarding the 
relationship between gestational age and the risk of 
developing ROP. Babies with a gestational age of 
up to 28 weeks had a higher likelihood of 
developing ROP compared to those between 29 and 
30 weeks (OR 63; 95% CI 4.86-17.79 and OR 49; 
95% CI 13.09-196.84 respectively). Gupta et al. 
[20] discovered that a decrease in gestational age 
significantly raised the occurrence of ROP. 

This study demonstrates a statistically significant 
correlation between newborns that have an 
exceptionally low birth weight and the occurrence 
of ROP. ROP is shown to be reasonably scattered 
in weight categories over 1.01 kg, specifically 
within the ranges of 1.01-1.49 kg, 1.5-1.8 kg, and 
larger than 1.8 kg. Paranjpe et. al. [18] conducted a 
study and found that low gestational age and LBW 
are the primary risk variables that determine the 
development of ROP [21]. Out of the newborns 
weighing less than 1.501 kg, a total of 71 (85.54%) 
developed ROP. All the neonates in our study that 
got ROP had a weight of less than 1.501 kg. All 
eight newborns that underwent laser 
photocoagulation had a birth weight below 1,500 
kg. The research conducted by Choudhary et. al. 
[22] shown that there is a significant association 
between low birth weight (p<0.001) and the 
likelihood of developing ROP. This finding is 
consistent with the research conducted by Shah et 
al. [14], Filho et al. [23], and Flores-Santos et al. 
[23].  

The study additionally examined the relationship 
between blood transfusions and the development of 
ROP in a sample of 71 neonates. Among the group 
of infants who had blood transfusions, 4 
individuals (5.63%) were diagnosed with ROP, 
accounting for 22.54% of the total population of 16 
neonates who received transfusions. By contrast, 
the group of individuals who did not get blood 
transfusions had a similar incidence of ROP, 
precisely 4 cases or 5.63%, however this was 
observed in a substantially larger group of 55 
babies (77.46%). The significance level (p-value) 
of 0.006 observed in the group that received blood 
transfusions is particularly noteworthy, as it 
indicates a statistically significant correlation 
between receiving blood transfusions and an 
increased probability of developing ROP. Gupta et. 
al. [15] conducted a study that found blood 
transfusion to be a significant risk factor for the 
development of ROP, with an odds ratio of 12.96 
and a 95% confidence interval of 4.22-40.62. 
Previous investigations undertaken by Nair et al. 
[25], Ballard et al. [26], and Bonotto et al. [27] 
have also demonstrated a comparable correlation. 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Yadav et al.                                                                                       International Journal of Pharmaceutical and Clinical Research 

435 

Studies have demonstrated that adult haemoglobin, 
which is better at delivering oxygen to tissues, 
might result in tissue-level hyperoxia and hence 
contribute to the development of ROP [28-30]. The 
study conducted by Choudhary et. al. concluded 
that there was no significant association (p=0.46) 
between blood transfusion and the development of 
ROP. In contrast to the study conducted by Chawla 
et al. [20], which identified blood transfusion as a 
risk factor for the development of ROP. The 
present investigation establishes a statistically 
significant association between the application of 
oxygen therapy and the occurrence of ROP in a 
sample of 71 neonates. Interestingly, ROP was 
identified in all 8 cases, accounting for 100.0% of 
the total ROP cases. The cases in question solely 
pertained to babies who received oxygen therapy, 
making up 70.42% of the overall group, which 
comprised 50 infants. Interestingly, none of the 
infants who did not get oxygen therapy showed any 
signs of ROP, even though they made up a 
considerable fraction of 29.58% of the research 
sample. The p-value of 0.0001 found in the group 
receiving oxygen therapy shows strong evidence of 
a statistically significant link between the use of 
oxygen therapy and an increased vulnerability to 
developing ROP. A study conducted by Gupta et. 
al. [15] found that among 56 neonates who 
received oxygen therapy, 30.3% (17 out of 56) 
developed ROP, while only 4.8% (8 out of 144) of 
newborns who did not get oxygen therapy 
developed ROP. The overall risk of developing 
ROP in newborns undergoing oxygen therapy was 
7.41 (odds ratio) with a 95% CI of 2.75-20.44. The 
statistical significance of this discovery was 
extremely strong (p < 0.000). The factors that were 
most commonly shown to increase the likelihood of 
ROP were the use of oxygen therapy, high oxygen 
concentration, longer duration of oxygen 
supplemetation, and prolonged mechanical 
ventilation [19]. In 1956, the first randomized-
controlled experiment on ROP, which was based on 
the preclinical research conducted by Ashton and 
Patz [31,32], discovered that exposure to more than 
50% oxygen resulted to a higher occurrence of 
ROP compared to a group that received limited 
oxygen. In 1992, Flynn and colleagues [12] 
discovered that the risk of severe ROP increased by 
almost twofold for each 12-hour period where the 
transcutaneous partial pressure of oxygen (tcPO2) 
was equal to or greater than 80mmHg. Fluctuations 
in oxygen saturation, together with high levels of 
oxygen, have been identified as a separate risk 
factor for severe ROP [32].  

Among the infants who had sepsis, 5 of them 
(7.04% of the total cohort) developed ROP. This 
occurred in 13 infants (18.31% of the total) who 
had sepsis. In comparison to the group without 
sepsis, a lesser percentage of ROP cases (3 or 
4.23%) were detected among a larger selection of 

58 newborns (81.69%). The p-value of 0.004 for 
the sepsis group is statistically significant, 
suggesting a robust correlation between sepsis and 
a heightened susceptibility to ROP. This discovery 
indicates that sepsis is a notable determinant for the 
occurrence of ROP, emphasising the significance 
of efficiently preventing and treating sepsis in 
newborns to decrease the likelihood of this severe 
ocular illness. Gupta et. al. [15] conducted a study 
which found that 36% of preterm neonates with 
septicaemia acquired ROP, while only 4.6% of 
those without septicaemia had ROP. The difference 
in these percentages was statistically significant, 
with a p-value of less than 0.0000. Several studies 
have also shown septicaemia as a separate risk 
factor for ROP [20, 25, 34]. Studies have 
demonstrated that sepsis can cause ROP either by 
activating cytokines and endotoxins or by 
triggering an oxidative burst in the neutrophils 
following an infection [13]. Kim et. al. [19] found 
that Neonatal sepsis is a common risk factor for 
occurrence of ROP. New York State found that the 
occurrence of newborn sepsis was linked to a 
higher likelihood of developing ROP [35]. The 
ELGAN study found that late bacteraemia is a risk 
factor for pre-threshold/threshold ROP in 
extremely low gestational age neonates [36].  

The current study also demonstrated a noteworthy 
correlation between the application of phototherapy 
and the occurrence of ROP in a group of 71 
newborns. Among the cohort of 52 newborns who 
underwent phototherapy, 5 infants (7.04% of the 
entire cohort) had ROP. In contrast, the group that 
did not get phototherapy had a lower number of 
ROP cases (3 or 4.23%), even though this group 
represented a smaller proportion of the overall 
cohort (19 infants or 26.76%). The p-value of 0.004 
for the group that underwent phototherapy is 
statistically significant, indicating a robust 
association between phototherapy and a heightened 
susceptibility to developing ROP. The study 
conducted by Gupta et. al. [15] found a strong and 
statistically significant connection (p < 0.0000) 
between ROP and phototherapy. Nair et al. [25] 
have identified phototherapy as a risk factor for 
causing ROP. Yeo et al. [11] found that 
phototherapy, which decreases bilirubin levels, 
increases the risk of illnesses like ROP by 
promoting free radical mediated harm.  

Conclusion 

In conclusion, ROP remains a significant concern 
for preterm infants, with its occurrence and risk 
factors well-documented in literature. The study 
conducted at Rohilkhand Medical College and 
Hospital adds valuable insights into understanding 
ROP's multifaceted nature. It highlights the 
association between ROP and factors such as 
gestational age, birth weight, oxygen exposure, 
blood transfusions, sepsis, and phototherapy. The 
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study's findings underscore the importance of early 
identification and management of preterm infants at 
risk for ROP, particularly those with extremely low 
gestational age and birth weight. Additionally, it 
emphasizes the impact of interventions like oxygen 
therapy, blood transfusions, sepsis, and 
phototherapy on ROP development, providing 
crucial information for healthcare professionals 
involved in neonatal care. Overall, the study 
contributes to our understanding of ROP and 
informs strategies for prevention, early detection, 
and management, ultimately aiming to reduce the 
burden of this severe ocular condition in preterm 
neonates. Continued research and implementation 
of targeted interventions are essential in addressing 
the challenges posed by ROP and improving 
outcomes for vulnerable neonates. 

References 

1. Chawla D, Deorari A. Retinopathy of prema-
turity prevention, screening and treatment pro-
grammes; progress in india. Semin prinatal. 
2019;43(6); 344-347 

2. Gopal DP, Rani PK, Rao HL, Jalali S. Pro-
spective study of factors influencing timely 
versus delayed presentation of preterm babies 
for retinopathy of prematurity screening at a 
tertiary eye hospital in India. The Indian Twin 
Cities ROP Screening (ITCROPS). Indian J 
Ophthalmol. 2019; 67:855–9. 

3. Padhi TR, Badhani A, Mahajan S, Savla LP, 
Sutar S, Jalali S, et al. Barriers to timely 
presentation for appropriate care of retinopathy 
of prematurity in Odisha, Eastern India. Indian 
J Ophthalmol. 2019; 67:824–7. 

4. Terry TL. Extreme prematurity and fibro-
blastic overgrowth of persistent vascular 
sheath behind each crystalline lens. Am J Oph-
thalmol 1942; 25: 203-204. 

5. Hammer ME, Mullen PW, Fergusson JG, Poi 
S, Cosbox C. Jackson KL. Logistic analysis of 
risk factors in acute retinopathy of prematurity. 
Am J Ophthalmol 1986; 102: 1-6 

6. Seiberth V, Linderkamp O. Risk factors in 
retinopathy of prematurity. A multivariate sta-
tistical analysis. Ophthalmologica 2000; 214: 
131-135. 

7. Gilbert C. Retinopathy of prematurity: a global 
perspective of the epidemics, population of ba-
bies at risk and implications for control. Early 
Hum Dev. 2008; 84:77–82. 

8. Zin AA, Moreira ME, Bunce C, et al. Reti-
nopathy of prematurity in 7 neonatal units in 
Rio de Janeiro: screening criteria and workload 
implications. Pediatrics. 2010; 126:e410–
e417.  

9. Gibson DL, Sheps SB, Schechter MT, et al. 
Retinopathy of prematurity: a new epidem-
ic? Pediatrics. 1989; 83:486–492. 

10. Cloherty  JP,  Eichenwald  EC,  Stark  AR.  
Manual of Neonatal Care.  5th ed.  
Philadelphia:  Lippincott Williams and 
Wilkins; 2004. p. 667-83,33 

11. Yeo KL, Perlman M, Hao Y, Mullaney P. 
Outcomes of extremely premature infants 
related to their peak serum bilirubin 
concentrations and exposure to phototherapy. 
Pediatrics. 1998; 102(6): 1426–31.                             
58 

12. Flynn JT. Acute proliferative retrolental 
fibroplasia: multivariate risk analysis. 
Transactions of the American 
Ophthalmological Society. 1983; 81:549–91. 
111 

13. Maheshwari R, Kumar H, Paul VK, et al. 
Incidence and risk factors of retinopathy of 
prematurity in a tertiary care newborn unit in 
New Delhi. The National medical journal of 
India. 1996; 9(5):211–4. 143 

14. Shah VA, Yeo CL, Ling YLF, Ho LY. 
Incidence, risk factors of retinopathy of 
prematurity among very low birth weight 
infants in Singapore. Ann Acad Med 
Singapore. 2005; 34(2):169–78. 197 

15. Gupta AK, Pandita N, Gupta S, Sharma AK. 
Determinants of retinopathy of prematurity: A 
prospective observational study from Tertiary 
Care Teaching Hospital from North India. 
Indian Journal of Child Health. 2014 Oct 29; 
1(3):109-13.   205 

16. N., de, las, Rivas, Ramírez., G., Luque, 
Aranda., F, Rius, Diaz., F., J., Pérez, Frías., 
Tomás, Sánchez, Tamayo. Risk factors 
associated with Retinopathy of Prematurity 
development and progression. Dental science 
reports, (2022).; 12(1) doi: 10.1038/s41598-
022-26229-4.218 

17. Vinekar A, Dogra MR, Sangtam T, Narang A, 
Gupta A. Retinopathy of prematurity in Asian 
Indian babies weighing greater than 1250 
grams at birth: Ten year data from a tertiary 
care center in a developing country. Indian J 
Ophthalmol. 2007; 55:331–337. 

18. Paranjpe G, Sarwate R, Shetty N. Risk factor 
and outcome of retinopathy of prematurity 
among premature babies admitted to Tertiary 
Care Hospital: a retrospective observational 
study. Journal of Current Medical Research 
and Opinion. 2019 Nov 8; 2(11):334-8. 

19. Kim SJ, Port AD, Swan R, Campbell JP, Chan 
RP, Chiang MF. Retinopathy of prematurity: a 
review of risk factors and their clinical 
significance. Survey of ophthalmology. 2018 
Sep 1; 63(5):618-37. 

20. Gupta VP, Dhaliwal U, Sharma R, Gupta P, 
Rohatgi J. Retinopathy of prematurity - Risk 
factors. Indian J Pediatrics. 2004; 71(10):887-
92. 225-228 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Yadav et al.                                                                                       International Journal of Pharmaceutical and Clinical Research 

437 

21. Charan R, Dogra MR, Gupta A, Narang A. 
The incidence of retinopathy of prematurity in 
a neonatal care unit. Indian J Ophthalmol. 
1995; 43:123–123. 234-249 

22. Choudhary P, Raina A, Sharma HR, Sharma 
AK, Gupta P. Study of Risk Factors in 
Retinopathy of Prematurity in A Tertiary Eye 
Care Center. JK Science: Journal of Medical 
Education & Research. 2023 Jul 10; 25(3):140-
3. 

23. Filho JB, Barros CK, Lermann VL, Eckert GU, 
da Costa MC, Procianoy RS. Prevention of 
blindness due to retinopathy of prematurity at 
Hospital de Clínicas de Porto Alegre, Brazil: 
incidence, risk factors, laser treatment and 
outcomes from 2002 to 2006. Acta Medica 
Lituanica 2006; 13(3):130-6.  

24. Flores-Santos R, Hernández-Cabrera MA, 
Henández Herrera RJ, Sepúlveda-Cañamar F. 
Screening for retinopathy of prematurity: 
results of a 7-year study of underweight 
newborns. Arch Med Res 2007;38(4):440-3 

25. Nair PM, Ganesh A, Mitra S, Ganguly S. 
Retinopathy of prematurity in very low birth 
weight and extreme low birth weight babies. 
Indian J Pediatrics. 2003; 70:303-6. 

26. Ballard JL, Khoury JC, Wedig K, Wang L, 
Eilers-Walsman BL, Lipp R. New Ballard 
Score, expanded to include extremely 
premature infants. J Pediatr. 1991; 119(3):417-
23. 

27. Bonotto LB, Moriera AT, Carvalho DS. 
Prevalence of retinopathy of prematurity in 
premature babies examined during period 1992 
1999, Joinville (SC): Evaluation of associated 
risks-screening. Arq Bras Oftalmol. 
2007;70:55-61 

28. Teon SI, Boo NY, Ong LC, Nyein MK, Eye 
MS, Au MK. Duration of oxygen therapy and 

exchange transfusion as risk factors associated 
with retinopathy of prematurity in very low 
birth weight infants. Eye. 1995; 9:733-7.  

29. Sacks LM, Schaffer DB, Anday EH, Peckham 
GJ, Delivoria PM. Retrolental fibroplasias and 
blood transfusion in very low birth weight 
infants. Pedatrics. 1981; 68:770-1.  

30. Chow LC, Wright KW, Sola A. Can changes 
in clinical practice decrease the incidence of 
severe retinopathy of prematurity in very low 
birth weight infants. Pediatrics. 2003; 111:339-
45. 

31. Ashton N, Ward B, Serpell G. Effect of 
oxygen on developing retinal vessels with 
particular reference to the problem of 
retrolental fibroplasia. Br J Ophthalmol. 1954; 
38:397–432. 

32. Patz A. Clinical and experimental studies on 
role of oxygen in retrolental fibroplasia. Trans 
Am AcadOphthalmolOtolaryngol. 1954; 
58(1):45–50 

33. Cunningham S, Fleck BW, Elton RA, 
McIntosh N. Transcutaneous oxygen levels in 
retinopathy of prematurity. Lancet. 1995; 
346(8988):1464–5. 

34. Swarna R, Battu RR. Retinopathy of 
prematurity incidence and risk factors. Indian 
Pediatrics. 1996; 33:999-1005. 

35. Chiang MF, Arons RR, Flynn JT, Starren JB. 
Incidence of retinopathy of prematurity from 
1996 to 2000: analysis of a comprehensive 
New York state patient database. 
Ophthalmology. 2004; 111(7): 1317–25. 

36. Tolsma KW, Allred EN, Chen ML, et al. Neo-
natal bacteremia and retinopathy of prematuri-
ty: the ELGAN study. Arch Ophthalmol. 2011; 
129(12):1555–63.

 


