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Abstract

Background and Objectives: Increased preterm baby survival rates were facilitated by
improvements in neonatal care, which resulted in a rise in the count of children suffering from
retinopathy of prematurity (ROP). This study calculated the occurrence of ROP and assesses all
possible risk factors.

Study design: Hospital based prospective study.

Setting: Ophthalmology department of Government Medical College and Hospital of south India
from March 2012 to August 2013.

Material and Methods: A total of 72 preterm newborns were screened for retinopathy of
prematurity between March 2012 and August 2013 after receiving institutional ethical committee
permission and the parents' informed written consent.

Outcome measures: The cumulative incidence of ROP was used as the primary outcome measure,
while risk factors linked to ROP were used as the secondary outcome measure.

Results: 28 out of the 72 infants who were a part of the study's sample had ROP in some stage in
either one or both of their eyes. In the studied population, ROP had an overall incidence rate of
38.89%. There was no statistically significant difference in occurrence between the genders, as
calculated by the Chi-square test (P = 0.263). Statistically significant disparity were observed in
terms of mean gestational age (29.54+1.78 weeks) and mean birth weight (1030.11+175.07 grams)
in the ROP group and control (No ROP) group (32.30+1.82 weeks) and (1371.36+309.63), (P <
0.0001 and P=0.0005, respectively). NICU admission and respiratory distress syndrome also had
a significant correlation with ROP (P<0.01).

Conclusions: Among the population analysed, researchers discovered a striking rate of ROP in
this study (38.89%), and the following elements have quite a statistically significant impact on the
progress of ROP in its active form: early gestational age, a low birth weight, NICU admission, as
well as respiratory distress syndrome (p < 0.05). Ophthalmologist and neonatologist should work
together for timely screening and regular follow up to reduce the burden of blindness due to ROP.
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Introduction

Retinopathy of prematurity (ROP) is a disorder
marked by the growth of aberrant retinal
arteries as a result of the retinal tissue's
insufficient vascularization brought on by
hyperoxia, which causes VEGF to be
downregulated and endothelial cells to die.
According to this method, VEGF is essential
for the endothelium. Retinal tissue that is still
developing becomes ischaemic and hypoxic as
a result of the closure of developing capillaries.
Neovascularization results from this process'
upregulation of VEGF [1-3]. Research into
ROP has been prioritised on a worldwide scale
because of the increased survival rates of very
low birth weight premature babies, or those
with low birthweight (BW) < 1500 gms, whom
are always at risk for developing the disease.
The better prenatal care may be responsible for
these higher numbers. Due to the increased
incidence, additional preterm birth-related
comorbidities [4] that have considerable
societal repercussions like blindness owing to
ROP are occurring much more frequently.
Premature births (before 37 weeks of
gestation) account for just around 10% among
all births globally [5]. According to Blencowe
et al. [6], ROP causes 32,000 newborns
globally to go blind or experience severe vision
impairment every year, 10% of whom are born
in Latin America and the Caribbean. It was
shown that the risk variables linked to ROP
varied by area [7]. These discrepancies may be
a result of the population's diversity and
disparities in newborn care.

The illness ROP is multifactorial [8]. Many
studies list a number of risk factors for this
illness, some of which might result in severe
ROP (BW, GA, supplementary oxygen,
extended ventilatory support, Apgar score,
pulmonary disorders, anaemia, intraventricular
haemorrhage (IVH), necrotizing enterocolitis,
septicaemia) [2, 9-13]. Ophthalmologists and
neonatologists may undertake meticulous
screening, carry out correct diagnoses, and
stop the development of the condition with the
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aid of the recognition of risk factors impeding
the advancement of ROP and understanding of
its genesis.

Aim and Objectives

This study calculated average incidence of
ROP and evaluates all potential risk factors
linked to it.

Material and Methods

This was a prospective hospital based study on
72 preterm infants visited for ROP screening in
ophthalmology department of a Government
Medical College and Hospital of south India
from March 2012 to August 2013. The
research was accepted by the Ethical
Committee and complete informed written
consent was acquired from the parents.

Inclusion criteria: Preterm newborns that met
either of the following parameters were
included in the study:

1. GA <32 weeks or BW <1500 g; or

2. GA between 32 and 37 weeks or BW >
1500 g, as well as any of the risk factors
listed below respiratory distress syndrome
, oxygen treatment, septicaemia, blood
transfusions, multiple pregnancies,
pregnancy-induced hypertension, anaemia,
intraventricular haemorrhage, etc.

Exclusion criteria:

1. Infants who died or lost follow up during
the period of the study without the
development of ROP or before the
complete vascularisation of retina.

2. Infants whose first visit is before or after
the study period.

3. Not willing to give consent.

After producing mydriasis by one drop of
tropicamide 0.8% eye drops paired with
phenylephrine 1% eye drops administered
three times in each eye, with a 15-minute gap
in between, fundoscopy was carried out by
using an indirect ophthalmoscope with a 20
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diopter =~ convex  lens. An  skilled
ophthalmologist with expertise in the detection
and treatment of paediatric retinal disorders
conducted the examination.

The first evaluation was conducted when the
babies were between 4 - 6 weeks old. The
vascularization of retina and presence of any
ROP were noted. If the retina had not been
fully vascularized, infants were called for
follow up examinations weekly or twice
weekly depending on the zone of
vascularization. In accordance with the
‘International Classification of Retinopathy of
Prematurity’, each patient was assigned a stage
based on the eye that showed the most severe
symptoms of ROP during the follow-up
examination. [14]. Those who develop ROP

Results
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were followed up further weekly or twice
weekly or even earlier to assess progression or
regression of ROP. Those who met the criteria
for treatment were referred to higher centre for
management. Follow up examinations were
done up to complete vascularization of retina
of both eyes of the infants.

Statistical Analysis

The statistical analysis was done utilising the
SPSS 21.0 software. Simple proportions were
used to describe the prevalence rate of ROP.
The gestational age & birth weight among two
groups were compared using the T-test. For
each variable, odds ratios and p-values were
determined. Statistical significance was
defined as a P value of 0.05 or below.

Out of the 72 infants included in the study, 28 infants developed some stages of ROP in one or
both the eyes. Hence the incidence rate of ROP in the study population is 38.89%.

There is no statistically significant relation between ROP and gender in the study (P= 0.263).
(Table 1)

Table 1: Gender and ROP
Gender | Male | Female | Total | Odds Ratio | 95% CL
ROP 19 9 28 0.568 0.211 to 1.530

P-Value
0.263

Incidence among both the genders was found to be statistically insignificant (P = 0.263).
Statistically significant difference was observed in terms of mean gestational age (29.54+1.78
weeks) and mean birth weight (1030.11+175.07 grams) in the ROP group and control (No ROP)
group (32.30+1.82 weeks) and (1371.36+309.63). (P <0.0001) (Table 2)

Table 2: Distribution of Gestational Age (GA) and Birth Weight (BW) between groups
Parameter ROP (n=28) No ROP (n=44) | P-Value
Gestational Age (weeks) (Mean+SD) | 29.54+1.78 32.30+1.82 <0.0001
Birth Weight (grams) (Mean+SD) 1030.11£175.07 | 1371.36+309.63 | <0.0001

Among other risk factors, NICU admission (P=0.012) and respiratory distress syndrome
(P=0.0001) shows a statistically significant relation with ROP. Oxygen therapy is present in
100%infants with ROP. Hence the statistical analysis yields a very high odds ratio. (Table 3)

Table 3: Association of other risk factors with ROP

Parameters QOdds Ratio | 95% CL p Value
Oxygen Therapy | 1615475515 | 1.8879 to 576.8361 | P =0.998
Multiple Gestation | 1.94 0.6998 to 5.3845 P =0.2026
PIH 0.53 0.1855to 1.5111 P =0.2346
GDM 0.3 0.0596 to 1.5026 P =0.1428
RDS 14.58 3.7960 to 56.0250 | P =0.0001
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NICU Admission | 7.43 1.5549 t0 35.4902 | P=0.0120
PDA 3.5 0.5962 t0 20.5470 | P =0.1654
Apnoea 1.8 0.5860 to 5.5285 P =0.3046
Bradycardia 0.78 0.0672 to0 9.0015 P = 0.8406
IVH 0.78 0.0672 to 9.0015 P = 0.8406
Sepsis 0.77 0.2761 to 2.1661 P =0.6247
Anaemia 1.2 0.2476 to 5.8153 P =0.8209

Discussion

According to the majority of researches [16—
17], the incidence of ROP in low birth weight
infants in India ranges between 38 and 51.9%.
Nevertheless, due to differences in the criteria
for inclusion and the paucity of a nationally
agreed screening standard for ROP, incidences
as low as 21.7% [18] and even as high as
71.1% [19] were also recorded. There are a
number of ROP studies that have screened
infants who were born at a gestational age of
32 weeks or less, or who weighed less than
1500 g at birth (BW) [4, 11]. Nevertheless, we
extended the scope of this study by include
infants weighted > 1500 g or delivered at or
after 32 weeks of gestation who had detectable
risk factors. Even though India is a developing
nation the overall incidence of ROP in our
context has grown equivalent to industrialised
countries [20]. This presumably suggests that
immaturity & low birth weight could be the
most crucial variables associated with the
development of ROP. And as far as these
conditions are not addressed the incidence rate
of ROP may continue to rise. On the other
hand these data may also suggest the growing
trend of neonatal care in nations such as India
as the incidence of ROP as well as the
population at risk for having ROP is reliant on
the availability, accessibility, and quality of
neonatal care. In the present research the rate
of therapy needing ROP was 9.7%. This is
comparable to previous investigations. Larson
et al [21] estimated incidence of treatment
required ROP as 12.3% in a community based
research in 2004.

In our study, there has been no statistically
significant association between ROP and
gender. This was largely in accordance to Shah
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et al [22]. Where as a strong link between male
gender with ROP was observed by Darlow et
colleagues [9].

Our study revealed statistically significant
correlation of lower gestations and low birth
weight to the development of ROP. Numerous
studies revealed that gestational age at low
birthweight are by far the most major variable
related with the development of ROP [23-26].

RDS is one of the important causes which
make preterm infants get exposed to
therapeutic concentrations of oxygen. In the
present study 56.9% infants had history of
RDS. All infants with RDS received oxygen
therapy. 89.28% of the infants with ROP had a
history of RDS. Only three (10.7%) infants
with ROP didn’t have a history of RDS.

All the infants with ROP had a history of
oxygen therapy hence the odds ratio for the
association of ROP with oxygen therapy is a
very high value. The presence of oxygen
therapy in 100% of the infants with ROP
indicated a strong association of ROP with
oxygen therapy. While in the no ROP group
63.3% infants had exposure to oxygen. In the
ROP group, since 89.28% of the infants had a
history of RDS, they might had received
therapeutic oxygen for a longer duration of
time. While in the no ROP group only 36.36%
of infants had a history of RDS. As more
premature  infants  frequently  develop
complications related to prematurity they
require NICU admissions and thus NICU
admissions also shown a statistical association
with the development of ROP. This was in
agreement with Lucey JF et a/ and Maheshwari
R et al [27,28]. In contrast to our results,
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Maheswari et al [29] and Friling et al [30] reported
that multiple gestation is also an important factor in
the development of ROP.

Limitations of the study

Since this trial was conducted at a tertiary care
facility, more at-risk infants were examined.
It's possible that this led to a high incidence of
ROP. As the majority of the infants in the
research came via NICU referrals, the
population of our study does not accurately
reflect the actual population. Hence,
extrapolating the prevalence to the entire
population was not possible. Another
important bias in present research is infants
lost for follow-up. We recommend comparable
research with larger sample sizes that take into
account preterm neonates not staying in the
NICU in order to overcome some of the study's
constraints.

Conclusion

The assessment of risk parameters that
impacted the development of active ROP
indicated that statistically significant effect
was seen in case of gestational age, birth
weight, and respiratory distress syndrome and
NICU hospitalization. Timely screening and
follow up is necessary to avoid the blindness
caused by ROP. Ophthalmologist should also
look for other ocular morbidities associated
with ROP like refractive errors, amblyopia ,
strabismus, and glaucoma and they should
monitor the effects of regressed ROP like
cicatricial retinal detachment, macular
dragging etc . Timely intervention by a retinal
specialist is essential in cases requiring
treatment.

Recommendations
Our recommendations for screening include:

1. Gestational age at birth <33 weeks and or
a birth weight of < 1400gms.

2. Premature infants with GA >33 weeks and
a birth weight >1400gms may be included
if there is history of respiratory distress
syndrome or prolonged exposure to
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therapeutic oxygen.

3. To make sure that all the eligible infants
are screened and followed up, initial ROP
screening should be done before discharge
from hospital whenever possible or should
get an appointment for screening before
discharge.

References

1. Beharry KD, Valencia GB, Lazzaro DR,
Aranda JV. Pharmacologic interventions
for the prevention and treatment of
retinopathy  of  prematurity.  Semin
Perinatol. 2016;40:189-202.

2. Celebi AR, Petricli IS, Hekimoglu E,
Demirel N, Bas AY. The incidence and risk
factors of severe retinopathy of prematurity
in extremely low birth weight infants in
Turkey. Med Sci Monit. 2014;20:1647—
1653.

3. Lee TC, Chiang MF. Pediatric Retinal
Vascular Diseases. In: Schachat AP,
Wilkinson CP, Hinton DR, Sadda SR,
Wiedemann P, editors. Ryan’s Retina. 6.
New York: Elsevier. 2018;1246—-1267.

4. Fortes Filho JB, Eckert GU, Valiatti FB, da
Costa MC, Bonomo PP, Procianoy RS.
Prevalence of retinopathy of prematurity:
an institutional cross-sectional study of
preterm infants in Brazil. Rev Panam Salud
Publica. 2009;26:216-220.

5. Goldenberg RL, Culhane JF, lams JD,
Romero R. Preterm Birth 1: epidemiology
and Causes of Preterm Birth. Obstet
Anesth Dig. 2009;29:6-7.

6. Blencowe H, Lawn JE, Vazquez T, Fielder
A, Gilbert C. Preterm-associated visual
impairment and estimates of retinopathy of
prematurity at regional and global levels
for 2010. Pediatr Res. 2013;74(Suppl
1):35-49.

7. Carrion JZ, Fortes Filho JB, Tartareclla MB,
Zin A, Jornada ID., Jr Prevalence of
retinopathy of prematurity in Latin
America. Clin Ophthalmol. 2011;5:1687—
1695.

International Journal of Toxicological and Pharmacological Research



International Journal of Toxicological and Pharmacological Research

10.

11.

12.

13.

14.

15.

16.

17.

Sini et al.

Smith LE. Pathogenesis of retinopathy of
prematurity. Semin Neonatol. 2003;8:469—
473.

Darlow BA, Hutchinson JL, Henderson-
Smart DJ, Donoghue DA, Simpson JM,
Evans NJ. Prenatal risk factors for severe
retinopathy of prematurity among very
preterm infants of the Australian and New
Zealand Neonatal Network. Pediatrics.
2005;115:990-996.

Fortes Filho JB, Valiatti FB, Eckert GU,
Costa MC, Silveira RC, Procianoy RS. Is
being small for gestational age a risk factor
for retinopathy of prematurity? A study
with 345 very low birth weight preterm
infants. J Pediatr (Rio J). 2009;85:48-54.
Goncalves E, Nasser LS, Martelli DR,
Alkmim IR, Mourao TV, Caldeira AP, et
al. Incidence and risk factors for
retinopathy of prematurity in a Brazilian
reference service. Sao Paulo Med J.
2014;132:85-91.

Binenbaum G. Algorithms for the
prediction of retinopathy of prematurity
based on postnatal weight gain. Clin
Perinatol. 2013;40:261-270.

Eckert GU, Fortes Filho JB, Maia M,
Procianoy RS. A predictive score for
retinopathy of prematurity in very low
birth weight preterm infants. Eye (Lond).
2012;26:400-406.

Gole GA, et al. The international
classification of retinopathy of prematurity
revisited. Arch Ophthalmol. 2005; 123:
991-999.

Charan R, Dogra MR, Gupta A, Narang A.
The incidence of retinopathy of
prematurity in a neonatal care unit. Indian
J Ophthalmol. 1995; 43:123-26.

Gopal L, Sharma T, Ramchandran S,
Shanmugasundaram R, Asha V.
Retinopathy of prematurity. A study.
Indian J Ophthalmol. 1995; 43:50-61.
Varughese S, Jain S, Gupta N, Singh S,
Tyagi V, Puliyel JM. Magnitude of the
problem of retinopathy of prematurity.
Experience in a large maternity unit with a

18.

19.

20.

21.

22.

23.

24.

25.

26.

ISSN: 0975-5160, p-ISSN: 2820-2651

medium size level-3 nursery. Indian J
Ophthalmol. 2001; 49:187-88.

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

Anand Vinekar, Mangat R
Dogra,Tiakumzuk Sangtam, Anil Narang,
Amod Gupta. Retinopathy of prematurity
in Asian Indian babies weighing greater
than 1250grams at birth: Ten year data
from a tertiary care center in a developing
country. Indian J Ophthalmol. 2007 Sep-
Oct; 55(5): 331-336.

Gilbert, C, et al. Characteristics of Infants
With Severe Retinopathy of Prematurity in
Countries With Low, Moderate, and High
Levels of Development: Implications for
Screening Programs. Pediatrics. 2005; 115
(5), e518-25.

Larson E, Holmstrom G. screening for
retinopathy of prematurity : evaluation and
modification of guidelines. Br J
Ophthalmol. 2002; 86:1399-1402

Shah VA, Yeo CL, Ling YL. Incidence,
risk factors of retinopathy of prematurity
among very low birth weight infants in
Singapore. Ann Acad Med Singapore.
2005; 34:169-78

Kinsey, V E, Jacobus, J T, and Hemphill, F
M. Retrolental Fibroplasia: Cooperative
Study of Retrolental Fibroplasia and the
Use of Oxygen. Arch Ophthalmol. 1956;56
(4),481-543

Lanman, J T, Guy, L P, and Dancis, J.
Retrolental  fibroplasia and oxygen
therapy. J Am Med Assoc. 1954; 155 (3),
223-6

Patz, A, Hoeck, L E, and De La Cruz, E.
Studies on the effect of high oxygen
administration in retrolental fibroplasia.
Am J Ophthalmol. 1952;35 (9), 1248-53.
Arroe M, Peitersen B. Retinopathy of
prematurity: review of seven year period in
a Danish neonatal intensive care unit. Acta
Paediatr. 1994; 83:501-5

International Journal of Toxicological and Pharmacological Research



International Journal of Toxicological and Pharmacological Research ISSN: 0975-5160, p-ISSN: 2820-2651

27. Lucey JF, Dangman B. A reexamination of
the role of oxygen in retrolental fibroplasia.
Pediatrics. 1984; 73(1 ):8 2-96

28. Steinkuller P G, Du L, Gilbert C, Foster A,
Collins M L, Coats D K. Childhood
blindness. J] AAPOS. 1999; 3(1):26-32

29. Maheshwari R, Kumar H, Paul VK, Singh
M, Deorari AK, Tiwari HK. Incidence and

30.

risk factors of retinopathy of prematurity in
a tertiary care newborn unit in New Delhi.
Natl Med J India. 1996; 9: 211-214
Friling R, Axer Siegel R, Hersocovici Z, et
al. Retinopathy of prematurity in assisted
vs natural conception and singleton vs
multiple births. Ophthalmolog.y 2007,
114(2):321-4.

Sini et al. International Journal of Toxicological and Pharmacological Research



