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Correlation between Postnatal Weight Gain and 
Development of Retinopathy of Prematurity: 
An Experience in Rural Tertiary Care Centre

INTRODUCTION
Retinopathy Of Prematurity (ROP) is one of the leading causes of 
preventable blindness in children, especially in India [1]. Currently 
middle income countries like India and others are said to be 
suffering from “third epidemic” of blindness from ROP [2-4]. ROP 
screening is being followed in our country as per neonatology forum 
guidelines, which include: (i) all infants less than 1750 gm and/or 
Gestational Age (GA) <34 weeks; (ii) infants between 34 to 366/7 
weeks gestation or birth weight between 1750 and 2000gm should 
be screened for risk factors for developing ROP. The risk factors 
for developing ROP are mechanical ventilation, prolonged oxygen 
support and haemodynamic instability [5]. 

ROP develops in two phases, a hypoxic mechanical phase and a 
subsequent proliferative clinical phase. These phases result from 
alteration in serum Insulin-like Growth Factor-1 (IGF-1), which is a 
somatic growth factor; retinal Vascular Endothelial Growth Factor 
(VEGF), a hypoxia induced vasoproliferative factor necessary for 
normal retinal vascular development [6]. IGF-1 plays a permissive 
role in VEGF mediated vessel growth during development [7,8]. 
Loss of maternal IGF-1 and loss of endogenous IGF-1 production in 
premature infants lead to poor retinal vessel growth, retinal hypoxia 
and the development of neovascular ROP [9]. Slow post-natal weight 
gain is a surrogate measure for low serum IGF-1 and has been 
found to be an excellent predictor for the subsequent development 
of severe ROP [10]. The slow weight gain is a surrogate measure 

for a slow rise in serum IGF-1, which result in insufficient activation 
of retinal VEGF by IGF-1 and poor retinal vascular growth early in 
post natal life [11,12]. Hence there is a growing need to test this 
correlation between post natal weight gain and onset of ROP.

In our country, all the infants falling in eligible criteria as per national 
guidelines are subjected to ROP screening. These examinations are 
physically stressful for infants and labor intensive for doctors. Besides 
these examination yield fewer than 10% of ROP cases, infact in the 
multipariate study conducted at US, Canadian and UK shows less 
than 5% of infants needed treatment by laser surgery [13-15].

There are various models that have been proposed in order to 
reduce the number infants requiring examinations. Multiple growth 
based models have been developed including WINROP (Weight, 
Insulin like growth factor-1, neonatal, ROP), CHOP-ROP score and 
CO-ROP (Colorado ROP). However, there are limited studies in India 
which has determined the usefulness of these models.

In a developing country like India, it is important to have early detection 
of ROP and so we have screened all the infants fitting in eligibility 
criteria and identified the infants with ROP. The recommendation 
for first ROP screening by AAP (American Academy of Pediatrics) 
guidelines suggest that infants less than 26 weeks are examined 
at postnatal age of 6-8 weeks, those born at 27-28 weeks at the 
postnatal age of 5 weeks, those born at 29-30 weeks at postnatal 
age of 4 weeks those born after 30 weeks at postnatal age of 
3 weeks [16].
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ABSTRACT
Introduction: Retinopathy Of Prematurity (ROP) is one of the 
leading causes of preventable blindness in our country. The 
minor risk factors responsible for development of such at 
Neonatal Intensive Care Unit (NICU) is still under discovery. It 
need multiple trials to conclude or have guidelines on when to 
screen an infant. In order to make an attempt to fill the above 
knowledge gap, this study was conducted at our rural tertiary 
centre. 

Aim: To determine the need for early screening for ROP before 
discharge. Also, to study the relation between postnatal weight 
gain and risk of developing ROP and to determine the usefulness 
of CHOP-ROP (Children’s Hospital of Philadelphia-ROP) model 
in Indian population in order to use it as a predictor model for 
ROP screening purpose.

Materials and Methods: This was a retrospective two year 
study of infants admitted in NICU between June 2016-
May 2018 at Adichunchanagiri Institute of Medical Sciences, a 
rural tertiary care centre. ROP screening was carried out as per 
National guidelines and objective of the study. A cohort of 75, 
was eligible for the study; in these infants ROP screening was 
done before discharge, looked for postnatal weight gain and its 

relation to development of ROP. Also the CHOP – ROP algorithm 
was used to classify those who needed and not needed the 
early screening. 

Results: Of 75 infants studied, all infants were screened for 
ROP before discharge, out of which 60 (80%) were not found to 
have ROP and 15 (20%) were found to have ROP, no screened 
out infant developed ROP successively. Among the 15 (20%) 
infants who developed ROP, 11 (73.3%) infants were having 
an average weight gain less than 10 gm/day and we found 
a positive correlation with development of ROP (p=0.101), 
Fischer-Exact test. By using CHOP-ROP algorithm it was found 
that, two infants were classified eligible for screening out of 75 
infants and both infants had ROP; remaining 73 (97.3%) were 
classified as not eligible for screening and 13 (86.7%) of these 
developed ROP (p=0.003, Fischer-Exact test).

Conclusion: Early screening of infants for ROP has been as 
effective as the national guidelines and in fact has helped in 
early identification of cases. Also, we found that poor postnatal 
weight gain has significant correlation with development of ROP. 
CHOP-ROP model although is statistically significant but has 
failed to classify large number of cases as risk group for ROP.
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The Chi-square/Fisher-Exact test has been used to find the 
significance of study parameters on categorical scale between two 
or more groups in our study, Non-parametric setting for Qualitative 
data analysis. We used Fisher-Exact test used when cell samples 
are very small. Suggestive significance was p-value less than 0.05.

RESULTS
Of the total 75 infants, there were 34 females (45.3%) . Majority 
of the infants (40,53.3%) were between 33-36 weeks [Table/Fig-2]. 
The data on the birth weight is depicted in [Table/Fig-3].

According to UK ROP guidelines, babies born before 27 weeks 
GA the first ROP screening examination should be undertaken 
at 30 to 31 weeks postmenstrual age; Babies born between 27 
and 32 weeks GA the first ROP screening examination should be 
undertaken between 4 to 5 weeks postnatal age; Babies >32 weeks 
gestational age but with birthweight <1501 gm, the first ROP 
screening examination should be undertaken between 4-5 weeks 
of postnatal age [17].

In India, the first screening is recommended between 2-3 weeks 
for infants born before 28 weeks gestational age or with the a birth 
weight less than 1200 gm and for infants born between GA of 28-
34 weeks not later than 30 days or 4 weeks [18].

In our study, we have looked for the correlation between postnatal 
weight gain and development of ROP especially in the Indian rural 
population. Also, we sought to evaluate the usefulness of CHOP-
ROP algorithm in Indian population, if it could successfully predict 
the infant at risk. As a secondary objective, we have looked for 
the outcome by modifying the ROP guidelines to initiate the first 
screening before discharge, irrespective of post menstrual age.

MATERIALS AND METHODS
A retrospective observational study was done on all the eligible 
infants admitted in NICU between June 2016 to May 2018. Approval 
for the study was taken from institute ethic committee (AIMS/
IEC/1568/2018). The infant’s parents were explained in detail and 
written consent was taken to make their infant as study group.

Inclusion criteria: Babies less than or equal to 34 weeks and/or 
less than or equal to 1750 gm and those infants between 1750 gm 
to 2000 gm with risk factors like mechanical ventilation, prolonged 
oxygen support, hypotension. However for the application of CHOP-
ROP algorithm infants less than 34 weeks only were considered 
irrespective of birth weight.

Exclusion criteria: Babies who had non physiological weight gain 
like cardiac failure, hydrocephalus, excess weight due to syndrome, 
infants gone against medical advice were excluded from the study.

Methods
Data were retrospectively collected from medical records of infants 
that included birth weight, GA and weight measurements, gender, 
weight gain and other complications during NICU stay. Average 
weight gain was calculated by dividing the total weight gain in one 
week by 7; if infant was at NICU more than a week, then average of 
weekly average was take. Such average weight gain was looked in all 
babies till their date of ROP screening.

All the eligible infants were screened for ROP if had developed the 
same, irrespective of staging. The infants were further categorised 
into daily average weight gain of less than 10 gm; 20-30 and more 
than 30 gm, and accordingly the number of ROP cases in each 
group was listed.

For the same cohort, CHOP-ROP algorithm was applied [Table/Fig-1], 
assessed for how many infants were falling above the threshold of 
0.0140 and classified as eligible for ROP screening and those infants 
were looked for having actually developed ROP. Thus the algorithm 
was tested in all infants less than 34 weeks.

Further, eligible infants as per national guidelines were screened 
before discharge and those babies who were asked to follow-up 
was successively looked for if any new development of ROP. Thus, 
the outcome of early screening was noted.

Statistical analysis
Descriptive and inferential statistical analysis has been carried out. 
The results in our study which are on continuous measurements are 
presented on Mean±SD and results on categorical measurements 
are presented in percentage (%), level of significance was taken 
as 5%.

[Table/Fig-1]:	 CHOP ROP algorithm.

POG in weeks No. of patients

29-32 30 (40%)

33-36 40 (53.3.%)

37-40 5 (6.7%)

Total 75 (100%)

[Table/Fig-2]:	 Period Of Gestation (POG) of our study group by Last Menstrual 
Period/Expected Date of Delivery.

Birth weight (kg) No. of patients (n=75)

<1 7 (9.3%)

1-1.5 30 (40%)

1.5-2 23 (30.7%)

2-2.5 15 (20%)

2.5-4 0

>4 0

[Table/Fig-3]:	 Distribution of birth weight of the study group.

Of the above cohort, 7 infants (9.3%) were less than 1 kg, 30 infants 
(40%) were between 1-1.5 kg, 23 infants (30.7%) were between 1.5 
to 2 kg, 15 infants (20%) were between 2 to 2.5 kg and none of the 
babies weighed more than 2.5 kg [Table/Fig-3].

Among the total number of infants screened, 60 infants (80%) 
had no ROP and only 15 (20%) had developed ROP. In the above 
60 infants without ROP, 31 (51.7%) were females, 29 (48.3%) were 
males, and in those 15 infants with ROP 3 (20%) were females and 
12 (80%) were males.

[Table/Fig-4] shows the distribution of the ROP screening outcome 
with respect to GA. Amongst the total 30 infants with GA 29-
32 weeks, 12 infants developed ROP. In group of 33-36 weeks of 
POG 3 infants developed ROP whereas amongst 37-40 weeks GA 
infants no infant developed ROP.

[Table/Fig-5] shows that among the total number of infants screened, 
infants less than 1 kg without ROP were 5 (8.3%) with ROP were 
2 (13.3%); of the 30 infants between 1 to 1.5 kg 17 (28.3%) had 
no ROP, 13 (86.7%) had ROP. This group constituted the highest 
percentage of infants with ROP 86.7%. Amongst the 23 infants 
between 1.5 to 2 kg, none of them developed ROP and so was 
infants between 2-2.5 kg, 2.5 to 4 kg and more than 4 kg. We can 
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infer that most statistically significant group with ROP was 1-1.5 kg. 
Since the total number of infants under 1 kg were numerically less, 
statistical significance could not be established. 

From above [Table/Fig-6] we can infer that, amongst the 32 (42.6%) 
infants with average weight gain less than 10 gm/day, 10 (66.6%) 
developed ROP, 22 (36.6%) did not develop ROP. In 13 (17.3%) 
infants between daily average weight gain 10-20 gm, 3(20%) 
developed ROP where as 10 (16.6%) did not get ROP. Amongst 
20-30 gm average weight gain daily 25 (33.3%) of infants were there 
in which 2 (13.3%) developed ROP whereas 23 (38.3%) did not 
develop ROP. Amongst more than 30 gm average daily weight gain 
5 (6%) none of them developed ROP.

DISCUSSION
With respect to post natal weight gain and development of ROP, 
there are studies which are done in Asian population Vinekar A et al., 
study of regaining birth weight and predicting ROP showed those 
infants who regained birth weight faster had least risk of developing 
ROP unlike those who gained weight slower [19]. Also, the study 
done by Binenbaum G on algorithms for predictors of ROP says 
slow postnatal growth is a surrogate measure for low IGF-1, which 
is an important risk factor for severe ROP [20].

However the study done by Biniwale M et al., demonstrates that 
faster weight gain and higher IGF-1 have positive correlation with 
development of ROP. Also, various studies like WIN_ROP, G-ROP, 
CHOP-ROP have demonstrated that post natal weight gain can act 
as a surrogate marker of IGF-1 and postnatal weight gain velocity is 
proportional to development of ROP [21].

In our study, we have determined that infants with weight gain 
velocity <10 gm per week have potential to develop ROP (p-value 
0.061) though not statistically significant. Hence, our study 
suggests that post natal weight gain velocity has an inverse relation 
to development of ROP, these infants fall in higher risk for ROP and 
these infants need to be screened earlier than non-risk infants in 
order to avoid ROP burden to the society.

Further there are various algorithms developed in order to identify 
‘at risk’ infants and earlier screening like WIN-ROP, PINT-ROP, 
G-ROP scores, CHOP-ROP. We have adopted CHOP-ROP model 
and looked for its application in Indian rural population. The study 
done by Binenbaum G et al., on CHOP post natal weight gain, birth 
weight and GA risk model showed that CHOP-ROP model had 
sensitivity of 98% but specificity of only 53%, PPV was 17% and 
NPV was 100% [22]. Likewise another study done by Binenbaum G 
et al., on validation of CHOP-ROP model demonstrated that if cut-
off point 0.0140 was used then it showed sensitivity of 98.5% and 
specificity of 36.4% [23].

In our study, although we have achieved statistical significance with 
p-value but the CHOP-ROP algorithm has missed significant number 
of infants who had developed ROP. Since ours was a retrospective 
study, we did not solely depend on the algorithm for prediction, 
consequently we did not miss any infant in the screening of ROP. In 
a middle income country like India, it is highly important to identify 
the morbidity at the earliest, as the initial stage of any disease will 
have lesser financial burden. The conventional 30 day screening of 
ROP in eligible infants has yielded increased number of infants with 
advanced ROP including AP-ROP. Besides these infants require 
multiple sittings of treatment which increase the financial burden of 
ROP. In our tertiary rural center, where most of the parents depend 
on the daily wages and it is hard to keep the infants in hospital for the 
purpose of only ROP screening though infant is clinically stable. The 
adoption of early screening i.e screening before discharge reduces 
inconvenience to the parents and those babies who are indefinite 
of diagnosis may be asked to follow-up. In a study done by Vinekar 
A et al., it is shown that initiating screening before ROP discharge 
concluded that early enrolment of infants for ROP screening ensure 
superior yield compared to the conventional screening [24]. Like 
wise we have successfully demonstrated that early screening has 
not missed a single case of ROP. This outcome suggest the need 
for modifying the screening guidelines in India.

LIMITATION
The study which we have conducted is a retrospective study hence 
has its own fallacies. In order to prove CHOP-ROP model we need 
multi-centre trial since such studies have not been much conducted 
in our country. 

CONCLUSION
Postnatal weight gain can act as a surrogate marker for the 
development of ROP and hold an inverse relationship with the 

POG in weeks
ROP

Total
No Yes

29-32 18 (30%) 12 (80%) 30 (40%)

33-36 37 (61.7%) 3 (20%) 40 (53.3%)

37-40 5 (8.3%) 0 (0%) 5 (6.7%)

Total 60 (100%) 15 (100%) 75 (100%)

[Table/Fig-4]:	 Period Of Gestation (POG) in week’s distribution with the incidence 
of ROP of patients studied.
p=0.002**; Significant; Fisher-Exact Test

Birth weight (kg)
ROP

Total (n=75) p-value
No (n=60) Yes (n=15)

<1 kg 5 (8.3%) 2 (13.3%) 7 (9.3%) 0.622

1-1.5 17 (28.3%) 13 (86.7%) 30 (40%) <0.001**

1.5-2 23 (38.3%) 0 (0%) 23 (30.7%) 0.004**

2-2.5 15 (25%) 0 (0%) 15 (20%) 0.030*

2.5-4 0 (0%) 0 (0%) 0 (0%) 1.000

>4 0 (0%) 0 (0%) 0 (0%) 1.000

100% 100% 100%

[Table/Fig-5]:	 Birth weight (kg) distribution with the incidence of ROP of patients 
studied.
Chi-Square/Fisher Exact Test

Weight (gm/day) Total ROP

Yes No

<10 32 (42.6%) 10 (66.6%) 22 (36.6%)

10-20 13 (17.3%) 3 (20%) 10 (16.6%)

20-30 25 (33.3%) 2 (13.3%) 23 (38.3%)

>30 5 (6%) 0 5 (8.3%)

Total 75 (100%) 15 (100%) 60 (100%)

[Table/Fig-6]:	 Average weight gain and its correlation with development of ROP.
Pearson chi-square= 6.108; p-value= 0.106464

ROP

Classified for screening 
eligibility by CHOP ROP 
model

No Yes

No 50 (100%) 13 (86.6%) 63 (96.9%)

Yes 0 (0%) 2 (13.4%) 2 (3.1%)

Total 50 (100%) 15 (100%) 65 (100%)

[Table/Fig-7]:	 The correlation between those have been eligible to be screened 
under CHOP ROP model with actual number of cases which had developed ROP.
Pearson chi-square=8.417; p-value=0.003718

We can thus conclude that maximum number of infants with ROP 
had less than 10 gm/day weight gain; thus lesser the weight gain 
more the chances of ROP.

We can infer from [Table/Fig-7] that as per CHOP-ROP eligibility 
criteria 2 (3.1%) of them qualified for screening and both of them 
had developed ROP but 63 (96.9%) did not qualify the screening 
criteria, 13 (86.6%) of them yet developed ROP. Although this table 
is statistically significant, the CHOP-ROP algorithm has missed out 
a lot of ROP cases.
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postnatal weight gain velocity. Also, CHOP-ROP model application 
is limited in our study but needs more studies to validate its usage 
in Asian population. Early screening for ROP has equal prospect of 
identifying ROP and can reduce advanced ROP as well as financial 
burden on parents.
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