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ABSTRACT

Background: Retinopathy of prematurity (ROP) is a complex disease of the developing retinal vasculature in premature infant.
The challenge in India is that a large number of neonatal intensive care units (NICUs) don’t have an effective ROP screening
strategy. Objective: To measure the incidence of ROP in neonates with gestational age (<32 weeks) or weighing <2000 g with risk
factors and evaluation of risk factor associated with ROP. Materials and Methods: This prospective study was conducted in the
Department of Pediatrics and Ophthalmology from January to July 2016. Neonates with gestational age <32 weeks, birth weight
(BW) <1500 g, and selected preterm infants with a BW between 1501 and 2000 g with risk factors admitted in NICU/special new-
born care unit were included in the study and screened for ROP by trained ophthalmologist under supervision of the pediatrician.
All data were analyzed using SPSS or MedCalc. Univariate and multivariate logistic regression was done to determine the risk
factors for the development of any ROP. Result: The incidence of ROP in our study was 19%. 4% of the neonates have severe
(early treatment for ROP [ETROP] Type 1) ROP while 15% have non-severe (ETROP Type 2) ROP. 8 neonates developed Stage 1
ROP (42.11%), 7 developed Stage 2 (36.84%), and 4 neonates developed Stage 3 ROP (21.05%). Conclusion: The current study
revealed that the incidence of ROP in sick neonates was 19%. Significant risk factors were found to be low BW, low gestational age,
supplemental oxygen, and mechanical ventilation, culture proven sepsis, anemia, apnea, and respiratory distress syndrome (RDS).
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etinopathy of prematurity (ROP) is a complex disease of
Rzle developing retinal vasculature in premature infants.
OP continues to be an important cause of potentially
preventable blindness worldwide. It is believed to account for
6-18% of the childhood blindness in developed countries [1].
Neonates born before 32 weeks of gestation are at risk of
developing ROP. However, preterm infants born at 32 weeks
or later can develop severe ROP if they have been sick or they
require oxygen therapy. Recent advances in neonatal care in
the last decade, have improved the survival rates for premature
infants.

In India 28 million children are born, out of which 3.5 million
are preterm and lot of them would not survive but now they are
surviving [2]. Earlier Indian studies have shown that the incidence
of ROP varies from 38 to 51.9% among low birth weight (LBW)
babies [3-5]. However, more recent studies have shown a lower
rate of ROP ranging from 13 to 30% [6-10]. The challenge in India
is that a large number of neonatal intensive care units (NICUs)
don’t have an effective ROP screening strategy and there is a need
for an effective screening strategy for every NICU and Special
Newborn Care Unit (SNCU).

Government of India under its National Health Mission and
the Rashtriya Bal Swasthya Karyakram (RBSK) has set up a

task force to set up the program for ROP screening across the
whole country. Under RBSK scheme, ROP is included in the
list of congenital defects for which a newborn will be screened.
The Union Government under its RBSK is working toward
establishing 634 SNCUs that are expected to provide ROP
screening as a part of the essential newborn care for preterms.
There is scarce data available for ROP in Rajasthan. Therefore,
the current study has been conducted to bring out the incidence
of ROP in high-risk neonates admitted in Jawaharlal Nehru
Hospital, Ajmer, and the risk factors associated with the
disease.

MATERIALS AND METHODS

This prospective study was conducted in the Department of
Pediatrics and Ophthalmology, between January 2016 and
July 2016. First, 100 neonates who are born of gestational age
<32 weeks and weighing <1500 g or selected preterm neonates
with a BW between 1501 and 2000 g with risk factors were
included in the study. The risk factors included were need of
cardiorespiratory support, need of supplemental oxygen (>21%
oxygen concentration), need for surfactant therapy, apnea of
prematurity, anemia (asymptomatic neonates with hematocrit
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Table 1: Incidence of ROP according to birth weight and
gestational age

Parameter Total Number (%) p value
Ca5ES Cases Cases
with ROP without ROP
Birth
weight (g)
<1000 6 4 (66.67) 2 (33.33) 0.0005
1000-1500 64 12 (18.75) 52 (81.25)
1501-2000 30 3(10.00) 27 (90.00)
Gestational
age in weeks
<28 4 4 (100.0) 0 (0.00) 0.0001
28-32 69 12 (17.39) 57 (82.60)
>32 27 3(11.11) 24 (88.88)

ROP: Retinopathy of prematurity

<21% or hematocrit <36% and requiring >35% oxygen
concentration), intraventricular hemorrhage, respiratory distress,
and culture proven neonatal sepsis. Clinically unstable newborn
and neonates whose parents did not give consent for screening
were excluded from the study. The plan for this study was
approved by the Institutional Ethical Committee.

Ophthalmological Examination

Neonates admitted in NICU were screened by trained
ophthalmologist in the neonatal unit itself under the supervision
of attending pediatrician. Discomfort to the baby was minimized
by pre-treatment of the eyes with a topical proparacaine screening
of ROP involves indirect ophthalmoscopy using 20D or 28/30D
lens by an experienced ophthalmologist.

Demographic profile and risk factors of the patient were
recorded in a structured pro forma. Ophthalmological notes
were made after each ROP examination, detailing zone, stage,
and extent in terms of clock hours of any ROP and the presence
of any preplus or plus disease. These notes also included the
recommendation for the timing of the next examination and were
kept with the baby’s medical record.

The stage of ROP was assessed as per the international
classification of ROP which describes the location (Zone), extent
(Clock hours), and severity (Stage) of the disease [11]. The
severity of ROP was classified on the basis of early treatment for
ROP (ETROP) study into severe or Type 1 ROP (which require
intervention) and nonsevere or Type 2 ROP (lesser stages of ROP
which require follow-up) [12]. Type 1 ROP and Type 2 ROP
according to ETROP study are:

e Type 1 ROP
e Zone 1, any stage ROP with plus disease
e Zone 1, Stage 3 ROP without plus disease
e Zone 2, Stage 2, 3 ROP with plus disease
*  Type 2 ROP
e Zone 1, Stage 1 or 2 ROP without plus disease
e Zone 2, Stage 3 ROP without plus disease

A first screening examination was carried out at 32 weeks
of gestation or 4 weeks of age, whichever was later.
Follow-up examinations were recommended by the examining
ophthalmologist on the basis of retinal findings: The neonates
whose ROP requiring peripheral retinal ablation were referred
expeditiously to higher center as the procedure needs to be
conducted within 72 h to improve structural outcome.

All data were entered into a spreadsheet and analyzed using
SPSS or MedCalc. Univariate and multivariate logistic regression
was done to determine the risk factors for the development of
any ROP. p=0.05 or less was considered statistically significant.
Relative risk and 95% confidence intervals were calculated for
determining the independent risk factors.

RESULTS

The current study revealed that the incidence of ROP in out of 100
high-risk neonates was 19%. In this study, there were a total of
51 male infants (51%) and 49 female infants (49%) out of which
12 male (63.15%) and 7 female (36.84%) infants developed ROP. The
incidence of ROP was 66.67% in babies <1000 g, 18.75% in babies
between 1000 and 1500 g, and 10% in babies between 1501 and
2000 g. The mean weight of babies having ROP was 1231.05+282.4
g while the mean weight of babies without ROP was 1452.47+277.54
g. The incidence of ROP was 100% in babies <28 weeks, 17.39% in
babies between 28 and 32 weeks, and 11.11% in babies >32 weeks
gestational age (Table 1). Neonate <32 weeks gestational age
developed severe ROP. 4% of the neonates had severe ROP while
15% had non-severe ROP as per ETROP classification. 8 neonates
developed Stage 1 ROP (42.11%), 7 developed Stage 2 (36.84%),
and 4 neonates developed Stage 3 ROP (21.05%) in which 1 neonate
was Stage 3 ROP with plus disease (5.25%) (Table 2).

The risk factors found to be associated with occurrence of
ROP on univariate analysis were lower gestation (p=0.0001), birth
weight (p<0.001), oxygen therapy (p<0.001), and mechanical
ventilation (p<0.01), culture proven sepsis (p<0.05), anemia
requiring packed cell transfusion (p<0.001), intraventricular
hemorrhage (p<0.05), apnea (p<0.05), and respiratory distress
syndrome (RDS) (p<0.0001) (Table 3)..The mean duration of
supplemental oxygen therapy (FiO2 >21%) was 8.944+8.4 days
in ROP cases whereas, in non-ROP cases, it was 3.09+£3.78 days.
The mean duration of ventilation was 343.22 days in ROP cases
whereas, in non-ROP cases, it was 0.59+1.44 days. BW <1000 g
(p<0.01) and gestational age <28 weeks (p<0.001) were found to
be important risk factors for ROP. Mean BW associated with ROP
was 1231 g (95% confidence interval [CI]: 666 — 1795 g) compared
to 1452 g (95% CI: 897 — 2007 g) for those without ROP.

On multivariate analysis, factors independently found to be
associated with ROP were LBW and low gestational age (Table 4).
4 (21.05%) neonates in this study developed severe ROP for
which they were referred to the higher center for peripheral retinal
ablation. Rest 15 (78.95%) neonates who developed ROP did not
require intervention and were followed till ROP regression or
vascularization of the peripheral retina.
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Table 2: Distribution of cases according to severity of ROP according to ETROP study

Zone Zone Plus disease Classification as per ETROP Number Severity of ROP
Non-severe Severe
1 Stage 1 + Type 1
- Type 2 4 4
Stage 2 + Type 1
- Type 2 3 3
Stage 3 + Type 1 1 1
- Type 1 3 3
2 Stage 1 +
- 2 2
Stage 2 + Type 1
- 3 3
Stage 3 + Type 1
- Type 2
3 Stage 1 +
- 2 2
Stage 2 +
- 1 1
Stage 3 +
Total 19 15 4
ETROP: Early treatment for retinopathy of prematurity, ROP: Retinopathy of prematurity
Table 3: Association of ROP with risk factors
Risk factors Total cases (n=100) Number (%) p value
Cases with ROP (n=19) Cases without ROP (n=81)
Oxygen given 55 17 (89.47) 38 (46.91) 0.0007
Oxygen not given 45 2(10.53) 43 (53.09)
Ventilation done 25 10 (52.63) 15 (18.52) 0.0019
Ventilation not done 75 9 (47.37) 66 (81.48)
Sepsis present 23 8 (42.10) 15 (18.52) 0.028
Sepsis absent 77 11 (57.89) 66 (81.48)
RDS present 43 14 (73.68) 29 (35.80) 0.0009
RDS absent 67 5(26.31) 62 (76.54)
Apnea present 23 8 (42.10) 15 (18.51) 0.027
Apnea absent 77 11 (57.89) 66 (81.48)
PCV given 21 10 (47.61) 11 (52.38) 0.0871
PCV not given 79 9 (11.37) 70 (88.60)

ROP: Retinopathy of prematurity, RDS: Respiratory distress syndrome, PCV: Packed cell volume

DISCUSSION

ROP continues to be an important cause of potentially preventable
blindness worldwide. Recent advances in neonatal care in the last
decade, have improved the survival rates for premature infants.
Consequently, the incidence of ROP has increased in parallel.
ROP is under constant epidemiological study around the world.
Early identification of retinal damage and the institution of
appropriate treatment prevent blindness and offer child better
overall development. We have done this study to know the
incidence of ROP in our institute.

In our study, the incidence of ROP was 19% and Type 1 ROP
was 4%. In an earlier study by Gopal et al. [3], the incidence

of ROP was found to be 38%, and threshold ROP was 16%.
Maheshwari et al. [4] found 20% incidence of ROP (threshold
ROP 9.1%) while Rekha et al. [5] found 46% (threshold ROP
9%) and Chaudhari et al. [7] reported 22.3% incidence of ROP
(threshold ROP 7.4%). However, Aggarwal et al. [9] and Prasad
et al. [8] found incidence to be 32% (Type 1-2.6%) and 13%
(Type 1-3%), respectively.

As regard the effect of low gestational age on the occurrence
of ROP, our study found that it is a significant risk factor in ROP
on univariate regression. This was in agreement with the results
of studies conducted by Shah et al. [13], Karna et al. [14], and
Fortes et al. [15]. This study found a significant relationship
between gestational age and the severity of ROP; this was in
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Table 4: Multivariate logistic regression for various risk factors associate with occurrence of ROP

Risk factors Cases with ROP (n=19) Cases without ROP (n=81) Total (n=100) p value (multiple logistic regression)
Gender
Male 12 39 49 0.9399
Female 7 42 51
Birth weight is taken as a continuous variable 0.0042
Gestational age calculated by Ballard score as continuous variable 0.0098
Blood transfusion
PCV given 10 11 21 0.0871
Not given 9 70 79
Duration of supplemental oxygen taken as continuous variable in days 0.2697
Duration of ventilation taken as continuous variable in days 0.0867
Culture proven sepsis
Present 8 15 23 0.1647
Absent 11 66 77
Apnea
Apnea present 8 15 23 0.4280
Apnea absent 11 66 77
RDS
RDS present 14 29 43 0.8856
RDS absent 5 62 67

ROP: Retinopathy of prematurity, RDS: Respiratory distress syndrome, PCV: Packed cell volume

agreement with other studies showing that lower gestational age
was significantly associated with severe ROP [13,15]. In our study
using multivariate analysis, BW and gestational age emerged as
independent risk factors. Similar results were found by Kim [16].
However, other studies have failed to find these as independent
risk factors.

Our study revealed insignificant relationship between sex and
occurrence of ROP, in contrast to Darlow et al. [17] and Aggarwal
et al. [9] who found that male sex is a significant risk factor. Our
study found a significant relationship between the occurrence of
ROP and use of oxygen therapy on univariate analysis. The same
result was drawn by Chaudhari et al. [7], Prasad et al. [8], and
Gupta et al. [18]. On the other hand, Palmer [19] and Aggarwal
etal. [9] reported that oxygen therapy was a non-significant factor
for the occurrence of ROP. They reported that ROP may develop
in cases that did not receive oxygen therapy. In our study, 2 out
of 19 neonates developed ROP had not received supplemental
oxygen. Our study found that mechanical ventilation was
significant risk factors for ROP on univariate analysis and this
agreed with Shah et al. [13] and Chaudhari et al. [7] and explained
by the increased exposure to oxygen. However, Murthy and
Nagendra [20] observed that ventilator support and continuous
positive airway pressure were not significantly associated with
the development of ROP.

Our study found that the packed cell transfusions are a
significant risk factor for the development of ROP, and this
agreed with Chaudhari et al. [7], Dutta et al. [21], and Rekha and
Battu [5]. This can be explained by the fact that, adult red blood
cells are rich in 2,3-diphosphoglycerate and adult hemoglobin
which binds less firmly to oxygen, thus releasing excess oxygen
to the retinal tissue. While Hirano et al. [22] stated that it is

controversial and iron overload rather than number of transfusions
may contribute to the development of ROP. However, our study
did not find packed cell transfusion as an independent risk factor
in contrast with Hakeem et al. [23] and Datta S. Our study found
that sepsis was significantly associated with the development of
ROP. This was in agreement with Shah et al. [13] and Vinekar
et al. [10] which may be due to the effect of endotoxin on retinal
blood vessels. On the other hand, this was in disagreement with
the results of Chaudhari et al. [7].

Our study showed a significant relationship between apnea
and occurrence of ROP. This was in agreement with Rekha
and Battu [5], Aggarwal et al. [9], Gupta et al. [18], Chaudhari
et al. [7], and Prasad et al. [8] and was attributed to hypoxia of
retinal vasculature leading to stoppage of normal angiogenesis
followed by neovascularization. However, Kim et al. found apnea
as an independent risk factor for ROP which was not seen in this
study. Our study showed a significant association between RDS
and occurrence of ROP. Taqui et al. [24] observed a significant
relation between RDS and the development of ROP and related
this to the fact that systemic hypoxia results in retinal hypoxia
and more need for oxygen therapy. The limitation of our study is
a small sample size of 100 neonates while the study provided data
for incidence of ROP in Rajasthan which is not readily available.

CONCLUSION

Our study revealed that the incidence of ROP in sick neonates
was 19%. 4% of neonate has severe ROP while 15% have non-
severe ROP. Significant risk factors were found to be LBW, low
gestational age, supplemental oxygen, and mechanical ventilation,
culture proven sepsis, anemia, apnea, and RDS.

Vol 4 | Issue 4 | Oct - Dec 2017

Indian J Child Health 578



Singh et al.

Incidence of ROP and associated risk factors

ACKNOWLEDGMENT

Authors would like to thank Ophthalmology Department.

REFERENCES

10.

11.

12.

13.

Coats DK, Miller AM, Hussein MA, McCreery KM, Holz E, Paysse EA.
Involution of retinopathy of prematurity after laser treatment: Factors
associated with development of retinal detachment. Am J Ophthalmol.
2005;140(2):214-22.

Preterm Factsheet WHO. Available from: http://www.who.int/mediacentre/
factsheets/fs363/en. [Last reviewed on 2017 Apr 10].

Gopal L, Sharma T, Ramachandran S, Shanmugasundaram R, Asha V.
Retinopathy of prematurity: A study. Indian J Ophthalmol. 1995;43(2):59-61.
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(5):211-4.

Rekha S, Battu RR. Retinopathy of prematurity: Incidence and risk factors.
Indian Pediatr. 1996;33(12):999-1003.

Kumar P, Sankar MJ, Deorari A, Azad R, Chandra P, Agarwal R, et al. Risk
factors for severe retinopathy of prematurity in preterm low birth weight
neonates. Indian J Pediatr. 2011;78(7):812-6.

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(3):219-24.

Prasad BS, Usha H, Kishore N. Study on incidence and risk factors of
retinopathy of prematurity. Sch J Appl Med Sci. 2014;2(6A):1962-6.
Aggarwal R, Deorari AK, Azad RV, Kumar H, Talwar D, Sethi A,
et al. Changing profile of retinopathy of prematurity. J Trop Pediatr.
2002;48(4):239-42.

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(5):331-6.

International Committee for the Classification of Retinopathy of Prematurity.
The international classification of retinopathy of prematurity revisited. Arch
Ophthalmol. 2005;123(7):991-9.

Good WV; Early Treatment for Retinopathy of Prematurity Cooperative
Group. Final results of the Early Treatment for Retinopathy of Prematurity
(ETROP) randomized trial. Trans Am Ophthalmol Soc. 2004;102:233-48.
Shah VA, Yeo CL, Ling YL, 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.

14. Karna P, Muttineni J, Angell L, Karmaus W. Retinopathy of prematurity and

risk factors: A prospective cohort study. BMC Pediatr. 2005;5(1):18.

15. Fortes JB, Barros CK, Lermann VL. Prevention of blindness due to
retinopathy of prematurity at hospital de clinicas de Porto Alegre, Brazil:
Incidence, risk factors, laser treatment and outcomes from 2002 to 2006.

Acta Med Litu. 2006;13:130-6.

16. Kim TI, Sohn J, Pi SY, Yoon YH. Postnatal risk factors of retinopathy of

prematurity. Paediatr Perinat Epidemiol. 2004;18(2):130-4.

17. Darlow BA, Hutchinson JL, Henderson-Smart DJ, Donoghue DA,
Simpson JM, Evans NJ; Australian and New Zealand Neonatal Network.
Prenatal risk factors for severe retinopathy of prematurity among very
preterm infants of the Australian and New Zealand neonatal network.

Pediatrics. 2005;115(4):990-6.

18. Gupta VP, Dhaliwal U, Sharma R, Gupta P, Rohatgi J. Retinopathy of

prematurity - Risk factors. Indian J Pediatr. 2004;71(10):887-92.

19. Palmer EA. Results of U.S. Randomized clinical trial of cryotherapy for

ROP (CRYO-ROP). Doc Ophthalmol. 1990;74(3):245-51.

20. Murthy KR, Nagendra BK. Analysis of risk factors for the development of
ROP in preterm infants at a tertiary referral hospital in South India. Acta

Med Litu. 2006;13:147-51.

21. Dutta S, Narang S, Narang A, Dogra M, Gupta A. Risk factors of threshold

retinopathy of prematurity. Indian Pediatr. 2004;41(7):665-71.

22. Hirano K, Morinobu T, Kim H, Hiroi M, Ban R, Ogawa S, et al. Blood
transfusion increases radical promoting non-transferrin bound iron in

preterm infants. Arch Dis Child Fetal Neonatal Ed. 2001;84(3):F188-93.

23. Hakeem AH, Mohamed GB, Othman MF. Retinopathy of prematurity:
A study of prevalence and risk factors. Middle East Afr J Ophthalmol.

2012;19(3):289-94.

24. Taqui AM, Syed R, Chaudhry TA, Ahmad K, Salat MS. Retinopathy of
prematurity: Frequency and risk factors in a tertiary care hospital in Karachi,

Pakistan. J Pak Med Assoc. 2008;58(4):186-90.

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Singh K, Gupta S, Jain S, Karnawat BS, Sharma S,
Nimel M. To study the incidence of retinopathy of prematurity in high-risk
neonates and the risk factors associated with the disease. Indian J Child
Health. 2017; 4(4):575-579.

Vol 4 | Issue 4 | Oct - Dec 2017

Indian J Child Health 579





