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Abstract

Background: Retinopathy of prematurity is a vascular retinal disease that can cause blindness in premature new born
babies. Several risk factors are associated with the incidence of ROP. Information and data on risk factors associated with
ROP in context to Nepalese population is scarcely documented in literature.

Objectives: The purpose of this study was to evaluate the risk factors of retinopathy of prematurity in premature infants
admitted in the neonatal intensive care unit of Tribhuvan University Teaching Hospital.

Methods: Neonates with gestational age of 36 weeks or less and birth weight of 2000 gram or less admitted to neonatal
intensive care unit (NICU), during 2013 to 2015 were screened for retinopathy of prematurity. Risk factors and severity
of retinopathy of prematurity were evaluated. The initial examination was carried out at 4-6 weeks after birth by indirect
ophthalmoscope and retinopathy of prematurity positive and negative infants were compared subsequently. The Chi-
square and independent t-tests were used for statistical analysis. A p value less than 0.05 was considered statistically
significant.

Results: The incidence of retinopathy of prematurity was 22.6% and severe retinopathy of prematurity requiring
treatment was observed in 3.2% of 93 neonates who had eye examinations. There was a significant relationship between
the occurrence of ROP and birth weight (p=0.000), gestational age (p=0.000), duration of oxygen therapy (p=0.009) and
sepsis (p=0.002). However, insignificant relationship was observed between the occurrence of retinopathy of prematurity
and gender, type of delivery, multiple gestation, premature rupture of foetal membrane, respiratory distress syndrome
and hyperbilirubinaemia.

Conclusion: The risk factors contributing to development of retinopathy of prematurity showed significant relationship
with immaturity, duration of oxygen supplementation and septicaemia.
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INTRODUCTION

Retinopathy of prematurity (ROP) is a proliferative
retinopathy affecting premature infants of very

visual impairment and blindness in premature infants’.
The incidence of ROP is low in developing countries,
due to low survival rate of premature infants2. However,

low birth weight. With premature birth, progression
of normal retinal vascularization is arrested, which is
followed by excessive production of vascular endothelial
growth factor (VEGF) that results in the neovascular
complications of retinopathy of prematurity leading to
blindness in children. It is one of the treatable causes of
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neonatal mortality rate in Nepal has declined from
45.2 in 2002 to 24 in 2012 per 1000 live births due to
improved neonatal care and support, and subsequently
predisposing these premature neonates at a risk of
developing ROP3.

The major risk factor of ROP is the degree of immaturity
as measured by either birth weight or gestational
age*s, the first being the more powerful predictor.
Clinical studies have confirmed the relationship between
oxygen and ROP>¢.
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Factors like increasing prematurity, low birth weight
and prolonged exposure to supplementary oxygen
have been consistently identified risk factors for the
causation of ROP3“, Several other risk factors have
also been implicated such as gender, phototherapy
for the treatment of hyperbilirubinaemia in neonates,
anaemia needing blood transfusion, sepsis, apnoea,
respiratory distress syndrome, multiple pregnancy and
intraventricular haemorrhage’’°. Nevertheless, a preterm
extremely low birth weight neonate can develop ROP
even without exposure to oxygen or presence of these
risk factors. Few studies in the recent past from Nepal
have focused exclusively on the incidence of ROP only'"'2.
Therefore it is now necessary to study the risk factors
associated with the development of ROP in Nepalese
neonates. The aim of this prospective study was to find
out the risk factors which contribute to the development
of ROP in neonates admitted to Neonatal Intensive Care
Unit (NICU) in a tertiary care hospital in Nepal.

METHODS

All neonates weighing <2000grams and/or with a
gestation age <36 weeks admitted to NICU at a tertiary
referral hospital (Tribhuvan University Teaching Hospital)
in Nepal from 2013 to 2015 were enrolled in this study.
Initial eye examinations were performed at four to six
weeks after birth. Further examinations were carried out
whenever required as indicated by clinical findings. The
pupils were dilated with topical tropicacyl (combination
of tropicamide 1% and phenylephrine 2.5% eye drop).
The eye drop was instilled three times at 15-minute
intervals for approximately 1 hour before the scheduled
examination. For topical anaesthesia, one drop of 2%
proparacaine was used. An infant wire eye speculum (K
1-5350; Katena Products, Inc., Denville, NJ) was used for
eyelid retraction. Fundus evaluation was done with a 20
dioptre lens using a binocular indirect ophthalmoscope.
A scleral depressor was used to indent the wall of the eye
to visualize the retinal periphery routinely.

Patients were recorded as being ROP positive if they
were noted to have Stage 1 disease or worse.

ROP classification and staging was performed using
the International classification of ROP (ICROP) . ICROP
defines the location of disease in the retina and the
extent of involvement of the developing vasculature.
It also specifies the stage of involvement with levels of
severity ranging from Stage1 (least affected) to Stage 5
(severe disease). The classification involves describing
severity of ROP by stage as retinopathy at the junction
between the vascularised and avascular retina.
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STAGE 1

A flat grey-white demarcation line separates the
vascularized from non-vascularized retina. Often faint, it
can be difficult to identify. Retinal vessels run up to the
line but do not cross it.

STAGE 2

The demarcation line has increased in volume and
extends out of the plane of the retina. The colour of the
ridge may be white or pink and small neovascular tufts
may be seen posterior to the ridge.

STAGE 3

It has the features of stage 2, but is characterized by
extraretinal neovascularization. The new vessels may
be continuous with, or disconnected from, the posterior
border of the ridge, or extend into the vitreous. The
extraretinal neovascularization may extend from the
region of the ridge into the vitreous or, typically in more
posterior disease, lies back across the surface of the
vascularized retina.

STAGE 4

This is characterized by subtotal exudative or tractional
retinal detachment that is extrafoveal (stage 4B), or
involves the foveal region (stage 4A).

STAGE 5

There is a funnel-shaped total retinal detachment. This
stage is further defined according to the anterior and
posterior characteristics of the funnel.

Plus disease is described as tortuosity of the retinal
arterioles and congestion of the retinal veins close to the
optic disk. Signs of plus disease may appear at any ROP
stage and the diagnosis of plus disease is critical and is
an indicator of severe ROP that requires treatment.

Newborns were categorized into two groups: case (ROP
positive) and control (ROP negative). Comparisons
were made between all ROP positive and ROP negative
infants.

Data for birth weight and gestational age were collected
from the NICU and admission records. Additional data
recorded for each infant included gender, type of
delivery, history of sepsis, respiratory distress syndrome
(RDS), jaundice, days on oxygen, premature rupture of
membrane (PROM) and multiple gestations. These were
the neonatal and maternal risk factors explored for the
causation of ROP in the study.
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The data was entered and analysed using SPSS 20
software. The Chi-square and independent t-tests were
used for statistical analysis. A value of p< 0.05 was
considered statistically significant.

Ethical clearance was obtained from the Institutional
Review Board (IRB) of Institute of Medicine. Informed
written consent was taken from parents of study groups.

RESULTS

A total of 120 neonates were admitted in the NICU
during the study period 2013-2015. A complete data
of 19 cases could not be retrieved and 8 babies left the
hospital against medical advice. Ninety three infants
who fulfilled the inclusion criteria were assessed in the
study period. There were 52 males (60 %) and 41 females
(40%). The mean gestational age was 31.64 +2.37 weeks
(range, 27.2-36 weeks). The mean birth weight was
1491.77+252.37 gram (range, 790-2000 gram). There
was normal vaginal delivery in 46 (49%) cases and 47
(50.5%) cases were delivered via caesarean section and
32 (34.4%) of the infants were twins and 61 (65.6%) were
single. Thirty six (38.7%) babies had jaundice in the study

group.

Of the mothers, 28 (31%) had a history of premature
rupture of the membrane (PROM).

Retinopathy of prematurity (ROP) was observed in
22.6% (n=21) of neonates (Figure 1) in the present study.
Stage 3 plus ROP was present in 3.2% (n=3) of infants
who underwent laser treatment. Among the infants
with ROP, 71% (n=15) were males and 29% (n=6) were
females. ROP was more common in boys than in girls.
The male to female ratio in infants with ROP was 2.5:1
and 1:1 in ROP negative group. However, association
of ROP and male gender was not statistically significant
(p=0.08) in this study.

The mean gestational age for ROP positive group was
29.80+ 1.54 weeks and 32.16+2.32 weeks for ROP
negative group. The difference in GA between the
ROP positive and ROP negative groups was statistically
significant (p<0.001). The lower gestational age found
in the ROP group was identified as a risk factor for
the development of ROP. The mean birth weight in
the ROP positive group was 1238.19+176.00g and
1558.43+235.70g in the ROP negative group. The
higher incidence of ROP with decreasing birth weight
was strongly correlated. The difference in two groups
was statistically significant (p=0.000). In the ROP group,
12.9% (n=12) had stage 1 ROP, 6.5% (n=6) had stage 2
ROP and 3.2% (n=3) had Stage 3 plus ROP (Figure 1).
However stage 4 and stage 5 ROP was not observed.
Oxygen was received by 16 neonates (76%) in ROP
positive group and 39 neonates (54%) in control group
(p=0.005). Likewise longer duration of oxygen intake
(7.34+6.31days in mean) and the development of ROP
in ROP positive babies could be strongly co-related
as compared to the ROP negative babies who were
exposed to oxygen for relatively shorter duration
(3.10+£3.57 days in mean) (Table 1). Thirteen (30.2%)
babies with ROP had respiratory distress syndrome (RDS)
as compared to thirty (69.8%) babies without ROP. There
was no significant difference between the cases and
controls and associated respiratory distress syndrome
(p=0.08). A total of 16 babies in ROP group (n=21),
and 27 in ROP negative group (n=72) had associated
septicaemia. The co-relation was statistically significant
for the occurrence of ROP and septicaemia (p=0.002).
ROP development was not significantly associated with
hyperbilirubinaemia in neonates (p=0.66). Moreover, the
type of delivery, multiple birth or premature rupture of
membrane and the development of ROP (p> 0.05) could
not be co-related by the present study (Table 1).
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Figure 1:Stages of ROP
Vol. 5 ¢ No. 1 e Issue 15 e Jan.-Mar. 2016 30 Journal of Kathmandu Medical College



Risk factors associated with retinopathy of prematurity among neonates in a tertiary care hospital in Nepal

Table 1: Association of various risk factors with ROP positive and ROP negative groups

Risk factors ROP positive ROP negative i
n=21 (22.6%) n=72(77.4%)
Gestational age, weeks 29.80+ 1.54 32,16+ 2.32 <0.001
Birth weight, gram 1238.19+ 176.00 1558.43+ 235.70 <0.001
Male 15 (28.8%) 37 (71.2%)

Gender 0.08

Female 6 (14.6%) 35 (85.4%)
Delivery type
Normal 13 (28.3%) 33 (71.7%) o
Caesarean section 8 (14.6%) 35 (83%)
Gestation
Multiple 8 (25%) 24 (75%) 0.44
Single 13 (21.3%) 48 (78.7%)
Duration of oxygen therapy, days (mean) 7.34+ 6.31 3.10+ 3.57 0.009
Sepsis 16 (37.2%) 27 (62.8%) 0.002
Respiratory distress syndrome (RDS) 13 (30.2%) 30 (69.8%) 0.08
PROM 6 (21.4%) 22 (78.6%) 0.55
Hyperbilirubinaemia 9 (25%) 27 (75%) 0.66

DISCUSSION

ROP is a leading cause of treatable visual impairment in
premature babies. Recently, many eye hospitals in Nepal
have been involved in the screening of preterm babies
for early detection of ROP which is a crucial step in
protecting these babies from blindness. Moreover, with
the availability of advanced ventilator services in the
NICU, survival of smaller and sick neonates is increasing.
As a consequence, the incidence of ROP is likely to rise in
Nepal as more premature infants are expected to survive
*and more ROP examinations are going to be performed.

In this study, the incidence of ROP was observed in
22.6% of premature babies, which is comparable with
reports from other countries. Several other studies have
reported similar incidence of ROP as in India (27%)",
Iran (26.2%)', Singapore (29.3%)°, Nepal (29.5%)", India
(22.3%)'¢ and a little higher in Turkey (30%)'” and much
lower in China (12.7%)'8.

Few epidemiologic studies have identified male gender
as an independent risk factor for ROP 7'*2', Male gender
is found to be associated significantly with an increased
risk of progression beyond Stage 2?2 The explanation of
better outcome in females is not clear. But the difference
has been suggested to result from a different hormonal
milieu associated with increased organ maturation,
compared with male infants of the same GAZ%. But
there was no significant difference in the incidence of
ROP between males and females in this study. A similar
finding is reported in a study by Chaudhari et al".
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The mean gestational age for ROP positive group was
29.80+ 1.54 weeks. Many other studies have shown the
similar incidence of ROP with decreasing gestational
ages of 30.5 weeks', 29.7 weeks™and 29.1 weeks'®. In
addition, the mean birth weight for ROP positive group
was 1238.19+ 176.00 grams. The study from India' also
reported the same result about the birth weight (1249+
276 gram). Whereas a report from China showed even
lower birth weight (855.0+ 199.0 gram)®. However
Stage 4 and stage 5 ROP was not observed and no
ROP was detected in infants greater than 32 weeks of
gestational age and above 1500 grams of birth weight
by the current study. The finding is consistent with the
study done a decade ago in NICU of another tertiary
hospital in Nepal''. Presentation of ROP in infants with
lower gestational age (<32 weeks GA) and birth weight
(£1500g) suggests there should be set appropriate
screening criteria for detecting premature infants with
ROP in Nepal. Absence of advanced stages of ROP
found in this study could be related to early diagnosis
and thereby secondary prevention of visual loss by
appropriate management.

Patz et al demonstrated the casual effects of high
oxygen administration on the development of ROP%.
Longer duration of oxygen supplementation has been
suggested to be related to ROP severity?%. Our
analysis reveals similar finding. The mean duration of
oxygen received by ROP group was 7.34+6.31 days and
ROP negative group was 3.10+ 3.57 days (p=0.009). The
oxygen saturation level in all cases were in the range of
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70- 90%. This may have reflected the lower incidence/
absence of advance stages (Stage 4 and Stage 5) of ROP
requiring surgical treatment.

Insignificant association, found in our study between
ROP; and the gender, the type of delivery, multiple
gestation, premature rupture of foetal membrane,
respiratory distress syndrome, and hyperbilirubinaemia,
was also observed in other published data'®?. Bassiouny
et al” reported that lower BW, GA, apnoea, blood
transfusion, mechanical ventilation, metabolic acidosis,
intraventicular haemorrhage and sepsis were associated
with development of ROP. Significant association of
sepsis with the presence of ROP (p=0.002) in this study is
similar to reports from other part of world®, indicating
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