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Abstract
Retinopathy of prematurity (ROP) is a vasoproliferative ocular condition that appears due to inappropriate vascularization of 
the immature retina of preterm neonates . If it progresses , it may cause visual morbidity even permanent blindness . South 
East Asian Countries like Bangladesh, Pakistan, India etc had improved medical services now a days . With modified medical 
cares and lowing infant mortality rate they are facing new threats like ROP . But it’s very warm and encouraging that these 
countries are defending with all their resources and engaging more each day to prevent visual morbidity and blindness due to 
ROP . 
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Introduction
Retinopathy of prematurity (ROP) is a 
vasoproliferative ocular condition that appears 
due to  inappropriate vascularization of the 
immature retina of preterm neonates1. Terry2 
initially identified the ailment as retrolental 
fibroplasia in 1942. Owens and Owens noted in 
1949 that the illness might potentially manifest 
during the postnatal phase, and Campbell 
proposed in 1951 that oxygen therapy might be a 
major contributing cause3,4.  Three "epidemics" 
of ROP-related blindness have been reported thus 
far 5,6.  The first epidemic, which was mostly 
caused by unmonitored supplementary oxygen, 

struck developed nations in the 1940s and 1950s.  
Premature infants survived at earlier gestational 
ages and with lower birth weights due to 
advancements in neonatal care, which caused 
ROP to virtually vanish. However, ROP 
resurfaced as a significant issue, causing the 
second epidemic to start in industrialized nations 
in the 1970s.  Then, in the mid-1990s, the third 
epidemic started in low- and middle-income 
nations (first in Latin America and Eastern 
Europe, then in East and South Asia, and finally 
in sub-Saharan Africa) as a result of high preterm 
birth rates and disparities in neonatal care.  ROP 
is frequently observed in larger and older 
newborns exposed to unregulated oxygen 
(similar to what had occurred in the US decades 
earlier), and certain countries or regions within 
countries lack the resources and technology 
necessary to maximize their care 7.  Preterm 
infant survival has grown dramatically as a result 
of improvements in neonatal care. However, 
there are still risks associated with this 
accomplishment, one of which being the 
emergence of retinopathy of prematurity. ROP is 
a disorder that affects preterm, low birth weight 
babies and is made worse by exposure to 
uncontrolled supplementary oxygen and other 
risk factors 8. ROP is a fast expanding public 
health issue in low-middle-income nations. ROP 
is typically seen in over 50% of preterm children 
weighing less than 1,250 g at delivery, and it 
usually regresses on its own. However, the 
condition advances to the severe, 
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Introduction
Retinopathy of prematurity (ROP) is a 
vasoproliferative ocular condition that appears 
due to  inappropriate vascularization of the 
immature retina of preterm neonates1. Terry2 
initially identified the ailment as retrolental 
fibroplasia in 1942. Owens and Owens noted in 
1949 that the illness might potentially manifest 
during the postnatal phase, and Campbell 
proposed in 1951 that oxygen therapy might be a 
major contributing cause3,4.  Three "epidemics" 
of ROP-related blindness have been reported thus 
far 5,6.  The first epidemic, which was mostly 
caused by unmonitored supplementary oxygen, 

vision-threatening phases in about 10% of 
newborns, necessitating immediate care and 
regular monitoring. Globally, 20,000 preterm 
babies are estimated to become blind from ROP 
every year and another 12, 300 survive with 
visual impairment. The most significant risk 
factor for ROP is prematurity, whose incidence 
rises as gestation and birth weight decrease. 
Along with poorly controlled supplemental 
oxygen, anemia requiring blood transfusions, 
sepsis, and apnea, poor early weight development 
during the first few weeks of birth is also a risk 
factor for ROP . However, even in the absence of 
oxygen exposure or other risk factors, a very 
preterm, extremely low birth weight neonate may 
develop ROP9-14. 

Materials and Methods
This review is based on an in-depth study of the 
literature available, which was conducted 
(starting from 2023 until January 2025) in 
databases such as PubMed and Google Scholar 
using term such as: “retinopathy of prematurity”.

Retinopathy Of Prematurity 
A vaso proliferative condition of the immature 
retinal vasculature in premature infants is called 
retinopathy of prematurity (ROP).  The line 
separating the vascularized retina from the 
avascular retina is where the defects associated 
with ROP arise .  ROP has two separate phases 
and can develop between the third and fourth CA 
before 31 to 33 weeks of post conception age 
after conception, independent of gestational age 
at delivery.  The relative hyperoxia of the 
extrauterine environment disrupts the normal 
vasculo-genesis of the retina during the acute 
initial phase.  Certain regions of the anterior 
retina become non-vascularized and experience 
vaso obliteration as a result.  A second chronic 
phase is brought on by the ensuing hypoxia and is 
marked by the creation of arteriovenous shunts 
and the growth of vascular and glial cells.  
Vascular endothelial growth factor (VEGF) 
overproduction is the cause of the second phase; 
other growth factors, including placental growth 
factor and insulin-like growth factor 1, are also 
involved. If the vascular changes are severe, 
especially if scar tissue forms, they may result in 
retinal detachment and blindness 15,16,17,18 .

Core Causes of ROP
According to the World Health Organization 

(WHO), a baby delivered before 37 weeks of 
pregnancy is considered premature, and if born 
before 28 weeks, it is considered severe.  Less 
than 2,500 grams is considered low birth weight 
(LBW), while less than 1000 grams is considered 
very LBW. 

Prematurity is the main risk factor for ROP, and 
its prevalence increases with decreasing 
gestation and birth weight.  Poor early weight 
development during the first few weeks of life is 
another risk factor for ROP, along with extended 
and poorly managed supplementary oxygen, 
anemia necessitating blood transfusions, 
jaundice, phototherapy, sepsis, and apnea.  
Thrombocytopenia, failure to gain weight, and 
early cord clamping are additional risk factors.  It 
is estimated that there are 9.7 trained 
ophthalmologists for every million people in 
Bangladesh.  One of the contributing factors to 
the increase in ROP rates is the shortage of 
qualified ophthalmologists and staff 8,19,20 .

ROP Screening
Babies with birth weight (BW) ≤2000g
Babies born at gestational age (GA) of ≤35 weeks
Selected preterm (>35-<37 weeks) infants who 
are sick and have needed extensive 
cardiorespiratory support and prolonged oxygen 
therapy, or who had apnea of prematurity, anemia 
needing blood transfusion, thrombocytopenia or 
neonatal sepsis should also be screened if the 
attending pediatrician or neonatologist considers 
them to be at high risk 8.

Location and Staging of ROP 
Location :
Zone I is  circular area surrounding the optic disc 
which has a radius of twice the distance from the 
optic nerve to fovea. 

Zone II is  circular band of retina which extends 
from the edge of Zone 1 to the ora serrata nasally 
and to the equatorial are temporally. 

Posterior Zone I is  circular band of retina which 
extends from the edge of Zone 1 into Zone 2 with 
a width of 2 disc diameters.

Zone III is crescent shaped area on the temporal 
side which extends from Zone 2 to 
ora-serrata 8,21,.
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Figure 1 : Zones of ROP21 
Stages :
Stage 1 is  thin white line which separates the vascular from the avascular retina
Stage 2 is  ridge develops from the demarcation line, which has both height and width. May have 
isolated tufts of neovascular tissue on the surface of the retina (popcorn)
Stage 3 is extraretinal neovascular proliferation with abnormal vessels and fibrous tissue arising from 
the ridge and extending into the vitreous
Stage 4 partial retinal detachment; not involving the fovea (4a) or involving the fovea (4b)
Stage 5 is complete retinal detachment
Aggressive ROP (A-ROP)  is severe form of ROP which develops rapidly. 
Plus disease is presence of venous dilatation and tortuosity of retinal vessels. May be associated with 
vitreous haze and pupillary rigidity 8,21 .

Figure : Stage 4 ROP (2 separate patients)
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Screening
20-day strategy : Babies with a GA of ≤30 weeks 
or a BW of ≤1500g

30-day strategy : Babies with a GA of ≤35 weeks 
or a BW of ≤2000g 8. 

Treatment and Follow up Schedule  
Follow up Schedule :
Follow-up visit within 1 week:
Zone I: immature vascularization, stage 1 or 2 ROP
Posterior zone II: immature vascularization
Suspected presence of A-ROP
Recommended follow-up visit in 1–2 weeks:
Zone I: unequivocally regressing ROP
Posterior zone II: immature vascularization
Zone II: stage 2 ROP
Recommended follow-up visit in 2 weeks:
Zone II: immature vascularization, stage 1 ROP, 
or unequivocally regressing ROP
Recommended follow-up visit in 2–3 weeks:

Zone II: regressing ROP
Zone III: stage 1 or 2 ROP

ROP Management Planning8
End of screening
- Mature retinal vessels in both eyes i.e., 

extend into Zone 3 or to the ora and around 
the expected birth date

- ROP in Zones 1 and 2 is present but has 
definitely regressed or vessels are mature

- ROP in Zone 3 is present but is definitely 
regressing on at least two successive 
examinations

Re-screen in 1 Week
- No previous ROP, immature retinal vessels in 

one or both eyes in Zone 1
Re-screen in 2 Week
- No previous ROP, immature vessels in one or 

both eyes in Zone 2

Urgent Treatment within 24 hours :
- A-ROP
- Cannot asses stage or zone and plus disease 

is present
- Stage 4 and Stage 5 ROP

Laser Photocoagulation
Zone I: any-stage ROP with plus disease or stage 
3 ROP without plus disease
Zone I: stage 3 ROP without plus disease
Zone II: stage 2 or 3 ROP with plus disease

Intravitreal Anti-VEGF 

Intravitreal bevacizumab or ranibizumab for 
treatment of stage 3 ROP with plus disease in zone I 

Vitrectomy
Stage 4 and above needs Vitrectomy procedure 
8,21,22. 

Complications
Vitreous hemorrhage and retinal detachment are 
deadliest forms of complications that may lead to 
diminished vision and even blindness . Patients 
may also present with myopia, strabismus, 
amblyopia and anisometropia even after proper 
treatment22 . 

Zone Presence of  Stage 1 Stage 2  Stage 3
 Plus Disease
Zone 1 Plus disease Urgent  Urgent  Urgent 
 present  Treatment Treatment Treatment
 No plus disease  Re-screen in  Re-screen in Urgent
  1 week or less 1 week or less Treatment
Zone 2 Plus disease  Re-screen in  Urgent  Urgent 
 present  1 week or less Treatment Treatment
 No plus disease  Re-screen in  Re-screen in  Re-screen in 
  1- 2 week  1- 2 week 1 week or less
Zone 3 Plus disease  Re-screen in  Re-screen in  Re-screen in 
 present  1 week or less 1 week or less 1 week or less
 No plus disease  Re-screen in   Re-screen in   Re-screen in 
  2 weeks  2 weeks 2 weeks
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ROP Prevention8
Preterm birth prevention :
• Birth spacing
• Proper use of fertility treatments;
• Proper antenatal care for mothers at risk of 
preterm birth.

Prevention of ROP:
• Ensuring high quality Neonatal intensive care 
unit (NICU) with regulated oxygen 
supplementation in health care facilities 
• Antenatal steroids for fetal development in 
preterm birth

In the delivery room and NICU:
• Very gentle resuscitation 
• Avoid 100% supplemental oxygen (optimal 
levels 89% to 94%)
• Delayed cord clamping
• Provide swaddling and kangaroo care

Prevention of visual impairment due to ROP:
• Follow scheduled screening for ROP 
• Urgent treatment in advanced ROP
• Regular and long-term follow up according to 
schedule 

Recent ROP Scenario in Bangladesh 
In Bangladesh, ROP is also a developing issue. 
Follow-up eye examination of preterm newborns 
under 33 weeks showed an incidence of 4.4% in 
few studies 23,24. Bangladesh gives birth to about 
3.75 million newborns annually. With a preterm 
birth rate of 14.5%, approximately 424,100 
babies are born before 37 weeks of pregnancy25. 
Approximately 45,000 babies are born before 28 
weeks of pregnancy or with low birth weight 
(less than 2,500 grams). Approximately 25,000 
of them weigh 1,500 grams or fewer and are at 
high risk of ROP 26 . 

Like other growing economies, health care 
services are growing day by day in Bangladesh . 
Improved special child care unit (SCANU) and 
neonatal intensive care unit (NICU) services 
increase specialized care for preterm, low birth 
weight and ill newborns. 

Recently many studies were conducted in 
multiple tertiary hospitals and super specialty eye 
hospitals. These studies projected that maximum 
patients are coming from 28-32 weeks 

gestational age (GA) group with mean GA 
extending from 30-31 years 27-29. Maximum cases 
got birth weight between 800-1500 gm 27,29.  
Maximum patient had come for first examination 
in or after 4 weeks, as their attendant were 
instructed by pediatrician or gynecologist. ROP 
in Bangladesh showed female predominance. 
Majority of the patients were hospital born and 
significant number of them had history of 
SCANU or NICU stay with heavy flow oxygen 
therapy.  More than 20% ROP cases were twin or 
triplets. 80% or above ROP cases presented with 
neonatal multiple complications (jaundice / 
respiratory distress / blood transfusion/ sepsis/ 
congenital heart disease/ anemia/ respiratory 
distress syndrome) These co morbidities 
influence duration of hospital stay and also 
stimulate appearance of ROP. Among the 
presented cases more than 50% presented with 
A-ROP and plus disease. ROP laser and 
intravitreal antiVEGF injections are widely 
available treatment procedures in Bangladesh. 
Pars plana vitrectomy is also applicable here 
when needed 27-30. 

Recent ROP Scenario in India 
India reports the highest incidence of global 
preterm births, totaling 3.5 million annually, and 
is currently experiencing its third epidemic of 
ROP. Investigations carried out throughout India 
have indicated that the occurrence of ROP ranges 
from 2.3% to 47.2%. In 2010, India represented 
approximately 10% of the estimated global cases 
of visual impairment attributed to ROP. Given 
that 1 in 6 preterm births in India takes place at a 
gestational age of less than 32 weeks, and 40% of 
these require admission to a neonatal intensive 
care unit (NICU), with an 80% survival rate, it 
can be deduced that approximately 190,000 
neonates are at risk of developing ROP. Based on 
the assumption that 10% of at-risk infants 
necessitate intervention, it can be estimated that 
approximately 20,000 infants in India will need 
ROP treatment 
annually 31-37. 

Screening usually begins at six postnatal weeks 
or 31 weeks post menstrually. Inspections occur 
every 1-2 weeks during screening until ROP 
diminishes or retinal blood vessels fully form, 
often between 40-50 weeks postmenstrual age. 
Telemedicine for ROP has been implemented 
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worldwide to address the shortage of 
ROP-trained ophthalmologists, and artificial 
intelligence (AI) as a screening tool may improve 
ROP screening and lead to automated, 
quantifiable, and objective ROP diagnosis. AI in 
ROP is used to diagnose plus illness, stage it, and 
create an automated severity score. i ROP DL 
system with 93% sensitivity and 94% specificity. 
AI-based computer assisted diagnosis can 
balance clinical screening sensitivity with 
manpower needs. 15% advanced to severe ROP 
and necessitated intervention. 35% of stage II and 
40% of stage III Retinopathy of Prematurity. 
There were very few instances of stage IV and V 
Retinopathy of Prematurity. Ninety-five percent 
of the subjects were within a gestational age 
range of 28 to 31 weeks. 67.50% of the subjects 
had a birth weight of less than 1250 grams. Sixty 
percent of the participants were male. Risk 
factors include oxygen supplementation (73%), 
respiratory distress syndrome (48.5%), multiple 
births (22.5%), and sepsis (42%) 38-42.

Recent ROP Scenario in Pakistan
In 2023, Pakistan's infant mortality rate 
decreased to 55.7 per thousand live births, down 
from 82.5 per thousand live births in 2000, which 
increases its vulnerability to the ROP epidemic 43. 
Retinopathy of prematurity (ROP) frequently 
remains unrecognized in Pakistan, attributed to 
the elevated incidence of low birth weight 
(LBW) and preterm births, the absence of 
standardized protocols, inadequate awareness 
among family physicians, and subpar neonatal 
care. The occurrence of ROP in Pakistan ranges 
from 10.5% to 24.6%. The elevated incidence of 
preterm births in Pakistan, coupled with 
significant healthcare disparities, presents critical 
challenges in the management of Retinopathy of 
Prematurity (ROP) 44-47. 

In Pakistan, Males accounted for 60.5% of ROP 
cases in Pakistan. The average birth weight was 
1.3 ± 0.28 kg, and the average gestational age 
was 30.4 ± 2.36 weeks. Approximately 40%, 
35%, and 20% of all premature newborns 
developed Grades I, II, and III. 32–34 weeks 
gestation was present in 60% of cases. Over 80% 
of the cases received oxygen therapy, and the 
majority had hospital deliveries 48-50.

Recent ROP Scenario in Nepal
In Nepal, incidence of retinopathy of prematurity 

in Nepal is around 20% 51,52.  Maximum patients 
diagnosed with ROP had mean gestational age 
around 32 weeks and mean birth weight of 
1600gm. Maximum cases were female. Hospital 
delivery was commonest among ROP cases. 
Majority of ROP cases came with 1001-1600gm 
body weight. Highest number of cases had 
gestational age of 30-32 weeks 53-55. 

Recent ROP Scenario in Sri Lanka 
Sri Lanka had developed modern medical 
services. With increased civilization, they were 
also suffering from raised number of ROP. They 
presented with around 20% ROP incidence there. 
They have huge number of ophthalmologists and 
retina specialists to overcome their ROP 
situations 56,57. 

Limitations:
This study was conducted from publications from 
2023.  Long term evaluation must be necessary .  

Conclusion
Infant mortality rate is reducing day by day in  
South East Asia. High risk neonates are getting 
more sophisticated treatment and medical 
attentions.  As a result, more preterm alive babies 
came with more risk of ROP development. 
Proper national policies with adequate 
implementation is necessary to combat this 
hazardous situation. Ophthalmologists with 
retina specialists together with gynecologists and 
pediatrician can function together as super hero 
here.  

Data Availability
Data used to support the findings of this study 
were included within this article.

Ethical Aspect 
Patient’s confidentiality was ensured

Acknowledgment
• Prof Dr Khair Ahmed Chowdhury ADG, 
DGHS, Dhaka

• Dr Mezbahul Alam , National Institute of 
Ophthalmology and Hospital, Dhaka
• Department of vitreo retina , National Institute 
of Ophthalmology and Hospital, Dhaka

Conflict of interest 
None



References

1. https://www.aao.org/eye-health/diseases/what-  
 is-retinopathy-prematurity . 

2. Terry TL. Extreme prematurity and fibroblastic  
 over-growth of persistent vascular sheath behind each  
 crystalline lens. Am J Ophthalmol. 1942;25:203-4.

3. Campbell K. Intensive oxygen therapy as a possible  
 cause of retrolental fibroplasia; a clinical approach.  
 Med J Aust. 1951;2(2):48-50.

4.  Owens WC, Owens EU. Retrolental fibroplasia in  
 premature infants. Am J Ophthalmol. 1949;  
 32(1):1-21. 

5. Gilbert C. Retinopathy of prematurity: a global  
 perspective of the epidemics, population of babies at  
 risk and implications for control. Early Hum Dev.  
 2008;84(2):77-82.

6. Gilbert C, Malik ANJ, Nahar N, et al. Epidemiology  
 of ROP update – Africa is the new frontier. Semin  
 Perinatol. 2019;43(6):317-322.

7. Darlow BA, Gilbert C. Retinopathy of prematurity – A  
 world update. Semin Perinatol. 2019;43(6):315-316.

8. National Guidelines for Screening and Management of  
 Retinopathy Of Prematurity (ROP) ; Book : July 2022.

9. Hellstrom A, Hard AL, Engstrom E, et al. Early  
 weight gain predicts retinopathy in preterm infants:  
 new, simple, efficient approach to screening.  
 Pediatrics 2009;123:e638-45.

10. Hellstrom A, Ley D, Hansen-Pupp I, et al. New  
 insights into the development of retinopathy of  
 prematurity - importance of early weight gain. Acta  
 Paediatr 2009.

11. Chaudhari S, Patwardhan V, Vaidya U, Kadam S,  
 Kamat A. Retinopathy of prematurity in a tertiary care  
 center--incidence, risk factors and outcome. Indian  
 Pediatr 2009;46:219-24.

12. Gupta VP, Dhaliwal U, Sharma R, Gupta P, Rohatgi J.  
 Retinopathy of prematurity—risk factors. Indian J  
 Pediatr 2004;71:887-92.

13. Aggarwal R, Deorari AK, Azad RV, et al. Changing  
 profile of retinopathy of prematurity. J Trop Pediatr  
 2002;48:239-42.

14. Rekha S, Battu RR. Retinopathy of prematurity:  
 incidence and risk factors. Indian Pediatr   
 1996;33:999-1003. 

15. Azad R, Chandra P, Patwardhan SD, Gupta A.  
 Importance of the ‘third criterion’ for retinopathy of  
 prematurity screening in developing countries. J  
 Pediatr Ophthalmol Strabismus 2009;46:332-4; quiz 5-6.

16. Impact of the day-30 screening strategy on the disease  
 presentation and outcome of retinopathy of   
 prematurity. The Indian twin cities retinopathy of  
 prematurity report number 3. Indian J Ophthalmol.  
 2014 May; 62(5): 610–614.

17. Kemper AR, Wallace DK, Quinn GE. Systematic  
 review of digital imaging screening strategies for  

Journal of National Institute of Ophthalmology                                                                                                            Vol. 7, Issue 1, July 2024

66

 retinopathy of prematurity. Pediatrics   
 2008;122:825-30.

18. Micieli JA, Surkont M, Smith AF. A systematic  
 analysis of the off-label use of bevacizumab for  
 severe retinopathy of prematurity. Am J Ophthalmol  
 2009;148:536-43 e2.

19. Mannan, M., Moni, S., & Shahidullah, M. (2015).  
 Retinopathy of Prematurity (ROP): Current  
 Understanding and Management. Bangladesh Journal  
 of Child Health, 38(3), 142-150.    
 https://doi.org/10.3329/bjch.v38i3.22823

20. AHM Enayet Hussain. Ophthalmic Personnel in  
 Bangladesh, 2020.

21. Chiang M ,  Quinn G , Fielder A, Ostmo S , Chan R  ;  
 International Classification of Retinopathy of  
 Prematurity, 3rd Edition ; Ophthalmology. 2021  
 October; 128(10): e51–e68.    
 https://doi:10.1016/j.ophtha.2021.05.031. 

22. https://eyewiki.org/Retinopathy_of_Prematurity

23. Ahmed AS, Muslima H, Anwar KS, Khan NZ,  
 Chowdhury MA, et al. Retinopathy of prematurity in  
 Bangladeshi neonates. J Trop Pediatr. 2008;  
 54(5):333-39.

24. Ahmed ASMA, Muslima H, Anwar KS, Khan NZ,  
 Chowdhury MAKA,Saha SK, Darmstadt GL.  
 Retinopathy of Prematurity in Bangladeshi Neonates.  
 Journal of Tropical Pediatrics, Volume 54, Issue 5, 1  
 October 2008, Pages 333–339

25. https://www.who.int/news-room/fact- sheets/detail/  
 preterm-birth.

26. GlobalGiving. Establishing Retinopathy of   
 Pre-maturity (ROP) Screening and Treatment  
 Services in Bangladesh.    
 https://www.globalgiving.org/ pfil/30228/projdoc.pdf  
 (accessed 13 February 2021)

27. Mannan MA. Frequency and risk factors of  
 retinopathy of prematurity among preterm neonates in  
 a tertiary care hospital of Bangladesh. Clin Pediatr  
 Neonatol. 2023;3(1):11-17.

28. Azam AA, Islam MA, Hossain MN, Azad MAK,  
 Sehar N et al ;  Screening of Premature Infants for  
 Retinopathy of Prematurity in a Tertiary Eye Hospital;  
 journal of Centr Med Colleg ; 2024: July: Vol 8 No 2;  
 DOI:https://doi.org/10.3329/cemecj.v8i2.81619

29. Sultana Z, Rifat A, Jahan I, Zinnurain M et al ;  
 Retinopathy of Prematurity Scenario In A Tertiary  
 Eye Care Hospital ; Journ of Nation Inst of   
 Ophthalmol; 2023: November : Vol. 6, Issue 2 ; 24-31

30. Islam M, Uddin M, Hossain M, Uddin M et al ;  
 Retinopathy of Prematurity and Neonatal Risk  
 Factors: A Prospective Cohort Study ; Journ of Chatta  
 Maa-O-Shishu Hosp Med Col ;  2024: January :  
 Volume 23, Issue 1 . 

31. Vinekar A, Azad R, Dogra MR, Narendran V, Jalali S,  
 Bende P. The Indian retinopathy of prematurity  
 society: a baby step towards tackling the retinopathy  



Journal of National Institute of Ophthalmology                                                                                                            Vol. 7, Issue 1, July 2024

67

 of prematurity epidemic in India. Ann Eye Sci.  
 2017;2(27):2–6. doi:10.21037/aes.2017.04. 

32. Charan R, Dogra MR, Gupta A, Narang A. The  
 incidence of retinopathy of prematurity in a neonatal  
 care unit. Indian J Ophthalmol. 1995;43:123–126.

33. Gopal L, Sharma T, Ramachandran S,   
 Shanmugasundaram R, Asha V. Retinopathy of  
 prematurity: a study. Indian J Ophthalmol.   
 1995;43:59–61.

34. Ahuja AA, Reddy V, Adenuga OO, et al. Risk factors  
 for retinopathy of prematurity in a district in south  
 India: a prospective cohort study. Oman J   
 Ophthalmol. 2018;11:33–37.    
 doi:10.4103/ojo.OJO_97_201613. 

35. Vasavada D, Sengupta S, Prajapati VK, Patel S  
 Incidence and risk factors of retinopathy of   
 prematurity in western India - report from a regional  
 institute of ophthalmology. Nepal J Ophthalmol.  
 2017;9:112–1120.14. 

36. Maheshwari R, Kumar H, Paul VK, Singh M, Deorari  
 AK, Tiwari HK. Incidence and risk factors of  
 retinopathy of prematurity in a tertiary care newborn  
 unit in New Delhi. Natl Med J India. 1996;9:211–214.15. 

37. Public Health Foundation in India (PHFI). Project  
 operational guidelines: prevention of blindness from  
 retinopathy of prematurity in neonatal care units;  
 2019. Available from: https://phfi.org/wp-content/uploads  
 /2019/05/2018-ROP-operational-guidelines.pdf.  
 Accessed February 2, 2023.16

38. Mangat Ram Dogra & Anand Vinekar (2023) Role of  
 Anti-Vascular Endothelial Growth Factor   
 (Anti-VEGF) in the Treatment of Retinopathy of  
 Prematurity: A Narrative Review in the Context of  
 Middle-Income Countries, Pediatric Health,  
 Medicine and Therapeutics, , 59-69, DOI:   
 10.2147/PHMT.S391591.    
 https://doi.org/10.2147/PHMT.S391591

39. Bishnoi K, Prasad R, Upadhyay T, et al.; A Narrative  
 Review on Managing Retinopathy of Prematurity:  
 Insights Into Pathogenesis, Screening, and Treatment  
 Strategies; Cureus ; 2024 : 16(3): e56168. DOI  
 10.7759/cureus.56168

40. Jaju S, Patil N, Gajra B, Kumawat G, Hashim R,  
 Subramaniam P, et al. ; Evolution of classification and  
 treatment of retinopathy of prematurity: A review  
 article ; TNOA J Ophthalmic Sci Res : 2023;61:281-9.

41. Bhangdia VN, Vare AA, Jakkal T, Pal S. ; Incidence  
 and risk factors of retinopathy of prematurity in a  
 tertiary care hospital in western India. TNOA J  
 Ophthalmic Sci Res 2025;63:431-4.

42. Jain D, Sharma V, Rai R. Trends in retinopathy of  
 prematurity. Delhi J Ophthalmol 2023;33:136-42.

43. Zafar D, Sharjeel M, Arshad M, Khalid M, Orakzai A  
 et al . ; Retinopathy of Prematurity: Estimated Burden  
 at Ayub Teaching Hospital ; Al-Shifa J of Ophthalmol  
 2023; 19(1): 33-37  

44. Solebo AL, Teoh L, Rahi J. Epidemiology of  
 Blindness in Children. Archives of Disease in  
 Childhood. 2017 Sep; 102(9): 853-7. doi:   
 10.1136/archdischild-2016- 310532.

45. Fierson WM, Chiang MF, Good W, Phelps D,  
 Reynolds J, Robbins SL et al. Screening Examination  
 of Premature Infants for Retinopathy of Prematurity.  
 Pediatrics. 2018 Dec; 142(6). doi:   
 10.1542/peds.2018- 3061.

46. Hanif M, Ariff S, Ansar A, Ahmed K, Hussain AS. ;  
 Characteristics of Preterm with Sight Threatening  
 Retinopathy of Prematurity. Journal of Ayub Medical  
 College Abbottabad. 2020 Mar; 32(2): 174-8.

47. Ali AA, Gomaa NA, Awadein AR, Al-Hayouti HH,  
 Hegazy AI. ; Retrospective Cohort Study Shows That  
 the Risks for Retinopathy of Prematurity Included  
 Birth Age and Weight, Medical Conditions and  
 Treatment. ; Acta Paediatrica. 2017 Dec; 106(12):  
 1919- 27. doi: 10.1111/apa.14019.

48. Mushtaq A, Raza A, Nisa Z, Qayyum S, Waheed I.  
 Incidence of Retinopathy of Prematurity at a Tertiary  
 Care Children Hospital. Ophthalmol Pak.   
 2023;13(3):39-42.

49. Zeeshan, M., Ali, A., Qadir, W., Ra�que, A., Ra�q, A.,  
 & Younas, I. et al ;  Frequency and Risk Factors  
 Associated with Retinopathy of Prematurity: A Single  
 Centre Study: Frequency and Risk Factors Associated  
 with Retinopathy of Prematurity. Pakistan Journal of  
 Health Sciences, 2024 : 5(10).    
 https://doi.org/10.54393/pjhs.v5i10.2147.

50. Zahid K, Qazi Z, Zahid D, Nisha B, Khan F;  
 Frequency of Retinopathy of Prematurity in Infants  
 Born Before 34 Weeks of Gestation. ; IJBR:  Vol. 3  
 Issue. 6 2025; DOI:     
 https://doi.org/10.70749/ijbr.v3i6.1680

51. Shrestha JB, Yadav R, Shrestha JK, Shrestha L, Sah  
 RP. Risk factors associated with retinopathy of  
 prematurity among neonates in a tertiary care hospital  
 in Nepal. J. Kathmandu Med. Coll. 2017 ;5(1):28-33.  
 Available from: https://jkmc.com.np/ojs3/index.php/  
 journal/article/view/591 

52. Adhikari S, Badhu BP, Bhatta NK, Rajbhandari RS,  
 Kalakheti BK. Retinopathy of prematurity in a  
 tertiary care hospital in eastern Nepal. JNMA J Nepal  
 Med Assoc. 2008 Jan- Mar;47(169):24-7. PMID:  
 18552888.

53. Shrestha M, Shrestha P, Sah R, Subedi K ; Awareness  
 and Practice Patterns Among Pediatricians Regarding  
 Retinopathy of Prematurity at Bharatpur, Chitwan,  
 Nepal ; Jour of Coll of Med Sci -Nepal, Jan-Mar  
 2023, Vol-19, No 1, DOI: 10.3126/jcmsn.v19i1.48990

54. Dahal S, Rajbanshi L, Dahal H, Dahal M, Sharma  
 AK. ; Incidence and Risk factors of Retinopathy of  
 Prematurity at a tertiary neonatal care unit in eastern  
 Nepal. ;BJHS: 2025 ; 9 (2): 90-94.

55. Pradhan E, Bajgain P, Shrestha M, Mallik A ; Barriers  
 of Retinopathy Of Prematurity care in Nepal ; Nepal J  
 Ophthalmol 2024; Vol 16(31):1-.4

56. Udakumbura S, Watts P ; Use of anti-vascular  
 endothelial growth factor (antiVEGF) in the  
 treatmentof retinopathy of prematurity (ROP) – A  
 systematic review and a meta analysis ;  The Jour of  
 the Coll of Ophthalmol of Sri Lanka 2023; 29: 12-32 .

57. Hassan MHSM, De Silva BM, Pemarathne DV,  
 Jayaweera PHS, Rathnayake KACJJ et al ; From  
 blind risk to bright vision : A quality improvement  
 initiative on oxygen targeting to reduce treatment  
 requiring ROP ;  Sri Lanka Journ of Perinat Med ; Vol  
 6 : Issue 2 : Nov 2025


