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Abstract
Purpose: This study aimed to evaluate risk factors associated with threshold retinopathy of prematurity
(ROP) in premature infants referred to Farabi Eye Hospital during 2008-2009. Since blindness and
sever visual impairments will occur in a high percentage of infants stricken with threshold retinopathy,
we intended to examine relationship between demographic factors and threshold retinopathy in Farabi
Eye Hospital, which, as a tertiary center, represents an appropriate sample of Iran’s population.
Methods: In this retrospective case-control study, infants less than 37 weeks and/or birth weight less
than 2,500 grams referred to Farabi Eye Hospital were included. The eyes were examined and a
questionnaire was filled out for each infant. Based on the recording data, the relation between risk
factors and threshold ROP was assessed.
Results: Out of 1,718 eyes participated in this study, 791 eyes had retinopathy. The incidence of
threshold retinopathy in this study was 7.4 percent. We could figure out significant relationships
between gestational age, birth weight, oxygen supplementation, duration of ventilation, blood
transfusion, respiratory distress syndrome (RDS), postconceptual age and chronic respiratory disease
with threshold ROP using independent sample t-test between two groups (infants with threshold
retinopathy and infants without it). Cross-tab test revealed a significant relation between threshold
retinopathy and risk factors such as sepsis (p=0.006), oxygen supplementation (p=0.000), blood
transfusion (p=0.004), RDS (p=0.000), weight (p=0.000) age at first examination (p=0.000), and
duration of ventilation. Logistic regression showed that the age (postmenstrual) more than 40 weeks at
the time of first examination could be the predicting factors of threshold retinopathy.
Conclusion: The most important risk factors of threshold ROP are low gestational age, low birth weight,
delayed in initial examination and the duration of oxygen therapy.
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Introduction

Methods

Retinopathy of prematurity (ROP) is a main
cause of childhood blindness, specially in
infants with low birth weight and gestational
age. The ROP outbreak does not follow a
certain pattern in all countries, which could be
caused by differences in gestational age,
weight, ICU care and genetics.1
Various strategies have been proposed in
order to increase infants’ survival and prevent
morbidities. Preventions at the first and
second levels include prevention of immature
childbirth and prevention of other influencing
risk factors respectively.2
More than 50,000 ROP-related blindness
are reported throughout the world annually.3,4
Fortunately ROP resolves in at least 80
percent of cases without severe visual
impairments.2
Nowadays the treatment approach for ROP
is according to ETROP study but many
patients which are referred to tertiary centers
have developed threshold ROP which may
lead to unfavorable outcome in at least 47
percent of patients, without treatment.
Threshold retinopathy usually occurs at the
36th or 37th week of gestational age.5
About 50 percent of infants with untreated
threshold retinopathy have severe visual
impairments, while this figure is only five
percent in the milder forms of ROP. Although
the threshold ROP can be treated, it has high
rate of unfavorable outcome.
In spite of great importance of threshold
retinopathy, few studies have concentrated on
retinopathy risk factors leading to threshold
retinopathy.6
This study aimed at evaluating threshold
retinopathy incidence and influence of
demographic factors on it.
The main targets of retinopathy of
prematurity
screening
are
immediate
diagnosis and prompt treatment.6
Since blindness and sever visual
impairments will occur in a high percentage of
infants stricken with threshold ROP, we would
intend
to
examine
relation
between
demographic factors and threshold ROP in
Farabi Eye Hospital, as a tertiary center which
represents an appropriate sample of Iran’s
population.

In this case-control study, the sample included
all premature infants with gestational age less
than 37 weeks and/or birth weight less than
2,500 grams which were referred to this
hospital during 2008-2009. All infants had
undergone ophthalmoscopy and fundus
findings were recorded. The risk factors were
recorded too. Based on the data, the relation
between risk factors and threshold ROP was
evaluated. The ROP positive eyes were
included in the study then demographic data
and risk factors were compared in nonthreshold ROP, prethreshold ROP and ROP
positive groups.
We used mean and standard deviation in
case of quantitative variables and frequency
percentage in case of qualitative variables.
Additionally, we used Chi-square to analyze
difference between two variables and
Kolmogorov-Smirnov test and Mann-Whitney
U test to analyze difference between
quantitative and qualitative variables. Also, we
applied logistic regression for categorizing and
evaluation of predictive risk factors. All of
variables with p-value under 0.2 after chi
square analysis entered into Binary logestic
regression. Recorded data were analyzed
using SPSS version 15. The level of
significance was set at 0.05%

Results
This descriptive study was carried out on
1,718 eyes of 859 infants with birth weight
less than 2,500 grams and/or gestational age
less than 37 weeks, referred to Farabi Eye
hospital. Seven hundred ninty one eyes had
ROP and 327 eyes needed treatment. The
mean birth weight of screened patients was
1657.9 (±565.52 SD) grams. The mean of
gestational age was 31.6 (±3.14 SD) weeks.
Threshold retinopathy in the ROP positive
patients was observed in 59 eyes (7.4%).
The mean gestational age in infants with
threshold ROP and non-threshold ROP were
29.8±2.78 and 31.6±3.14 weeks, respectively
(p≤0.001). The mean birth weights in infants
with threshold retinopathy and in nonthreshold retinopathy were 1298±498.32 and
1670.1±563.9 grams respectively (p=0.001).
The duration of oxygen supplementation in
infants with threshold retinopathy and nonthreshold ROP group was 32.9±20.1 and
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16.7±17.6 days, respectively (p=0.001). Other
demographic factors are displayed in (Table
1). The highest incidence of threshold ROP
was in gestational age less than 26 weeks,
which was significant (p=0.007). Also, the
highest incidence of threshold retinopathy was
in weight between 1000 to 1499 grams
(37%).Sixty-six percent of threshold ROP
eyes had birth weight less than 1,500 grams.
The most frequent cause of reference was

pediatrician’s advice, which was significant
(p=0.009). In addition to above variables,
sepsis, transfusion, RDS, reference manner,
duration of ventilation, duration of oxygen
supplementation were significant (Table 2).
Logistic regression showed that sepsis and
the age at first examination more than 40
weeks are the predicting factors of threshold
retinopathy (Table 3).

Table 1. Univariate analysis of categorized and non-categorized factors associated with
threshold ROP
Variable
Birth weight (gr)
Gestational age (wks)
postconceptual
Respiratory distress syndrome
Duration of artificial ventilation (days)
Duration of oxygen administration (days)
Chronic lung disease (no/yes)
Transfusion (no/yes)
Phototherapy (no/yes)
Intraventricular hemorrhage (no/yes)
Sepsis (no/yes)

Threshold ROP
59 eyes
1298.2±498.3
29.8±2.78
83.5±21.6
49 (83%)
16.1±20.01
32.9±20.1
40 (67%)
30(50.8%)
45(76%)
6(10%)
9(15%)

Non-threshold ROP
732 eyes
1670.1±563.9
31.6±3.14
103.2±102.5
458 (62%)
6.8±14.08
16.7±17.6
476(67%)
281(38%)
545(74%)
52(7.1%)
49(83%)

p
0.001
0.000
0.001
0.000
0.02
0.000
0.000
0.002
0.1
0.25
0.23

Notes: Values for non-categorized factors were expressed as means ±standard deviations
ROP: Retinopathy of prematurity

Table 2. Relation of demographic factors with threshold ROP (using χ2 test)
Variable

Threshold
ROP (eyes)

Non-threshold
ROP (eyes)

30
29

408
445

23
19
10
3
4
32
25

408
122
46
30
126
345
373

17
22
8
12

81
335
209
107

8
2
8
40

198
106
122
306

34
8
17
30
49
6
9
45
56

496
110
125
281
458
52
49
545
3

p

odd ratio

0.4

0.9

Sex
Male
female
Age of first examination
<30
30-59
60-89
90-120
>120
GA<26wk
GA26-28wk
Weight (gr)
500-999
1000-1499
1500-1999
>2000
Oxygen duration (days)
<7
7-13
14-21
>21
Ventilation duration (days)
<7
7-20
>21
Transfusion(yes/no)
RDS(yes/no)
IVH(yes/no)
Sepsis(yes/no)
Phototherapy(yes/no)
Refer from pediatrician

50

0.000

0.007

1.75

0.000

0.000

0.000
0.004
0.000
0.26
0.006
0.1
0.009

2.43
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variable
weight
oxygen
ventilation
RDS
Transfusion
photherapy
sepsis
Age of first examination

B

p

EB (odd ratio)

lower
0.683
-0.786
1.257
-0.585
-0.094
0.284
-1.619
-1.572

lower
0.241
0.278
0.272
0.259
0.831
0.540
0.004
0.007

upper
1.980
0.456
3.514
0.557
0.910
1.328
0.198
0.208

95% confidence interval for eB
Lower
0.632
0.11
0.374
0.202
0.383
0.536
0.065
0.066

upper
6.208
1.883
33.046
1.537
2.164
3.293
0.600
0.653

Discussion
In this study we examined the threshold ROP
risk factors versus non-threshold patients
(prethreshold and ROP positive). Threshold
ROP incidence was demonstrated to be 7.4%.
In this study, we found a significant relation
between sepsis, oxygen supplementation,
blood transfusion, RDS, weight, the age at
first examination, and duration of ventilation
with threshold ROP. Many of the previous
studies didn’t evaluate threshold retinopathy
risk factors versus other groups of ROP.6 In
the developing countries such as India and
Saudi Arabia, the incidence of threshold
retinopathy was higher than ours 45.1% and
26% respectively.7,8 But the incidence was
lower in Belgium (6.4%) maybe because of
the better cares offered in their infants unit.9
Yagi et al. reported higher incidence,10 while
O’Conner et al reported a lower rate.11 The
incidence in this study was 7.4%.
In a study in India, transfusion was found
as a significant factor in developing threshold
ROP in infants with prematurity.7 Another
study in Belgium found that developmental
deficiency need to oxygen supplementation,
and the mean airway pressure contribute in
developing threshold ROP.9
In our study the highest incidence of
threshold ROP was seen in subgroup with
birth weight of 1000-1499 grams, but 33% of
threshold ROP was registered in subgroup
with birth weight more than 1,500 grams. In
the study by Vinekar et al. highest incidence
was in subgroup with higher weight and 26%
of severe ROP had birth weight more than
1,250.7 In the report of Allegeret et al the
highest rate of threshold ROP was reported in
the subgroup with weight less than 750
grams.9 In our cases higher rate of threshold
ROP which has been reported in more mature
neonates may be due to less survival of our

neonates with low gestational age<750 gr, so
the screening criteria in developed country
may not be applicable for our country.
Highest risk of developing threshold
retinopathy in the present study was in
gestational age of less than 26 weeks. But
Allegeret9 and Manzoni12 found highest risk in
a lower gestational age. However, Dutta
reported a similar finding as this study.6
The highest incidence of threshold
retinopathy in the present study was among
infants who received oxygen supplementation
for 2-3 weeks, which was lower than findings
of Dutta6 and Al-Essa.13
The incidence of chronic lung disease in
our study among threshold patients was 30.6
percent, which was lower than the cases
obtained by Allegert.14 In the present study,
half of threshold retinopathy cases had
received blood transfusion, which was a
significant number. In the present study, 41.5
percent of threshold retinopathy cases had
RDS, which was very significant. Lin reported
similar findings regarding RDS.1
Moreover, a low percentage of threshold
retinopathy
cases
had
intraventricular
hemorrhage (IVH), which was not significant.
In spite of high percentage of IVH in threshold
retinopathy cases in Alessa and Lin1,13 their
findings were not significant. In our
investigation we found that the duration of
oxygen therapy was a significant factor in
developing threshold ROP. There are many
controversies regarding oxygen therapy as a
risk factor for ROP, but it seems that blood
oxygen saturation is a more important factor in
development of threshold ROP in cases with
prethreshold
retinopathy
and
oxygen
saturation of >94% in room air is considered a
higher risk factor.15
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In our study, a significant relation was found
between infants which had received oxygen
supplementation for more than 21 days and
threshold retinopathy, but this fact was not
found significant in cases of O’Conner et al.10
Dutta found a high incidence of threshold
retinopathy in infants who had received
oxygen supplementation for more than 24
days, although it was not statistically
significant. Allegaert et al reported a
significant percentage of threshold retinopathy
in their cases using oxygen supplementation
for a longer period.6,9
In the present study, although a high
percentage of infants received phototherapy,
there was no significant difference between
infants who received phototherapy and those
who did not receive it. Similarly, in Al-Essa
et al reported while all threshold retinopathy
cases had received phototherapy, there was
no significant difference between threshold
and non-threshold ROP groups.13
In our cases, there was no significant
difference regarding sepsis between infants
with threshold retinopathy and other ROP
infants. Nevertheless, Al-Essa, Manzoni, and
O’Conner
found
such
risk
factor
significant.10,12,13 However, Allegaert didn’t
report a significant difference in his cases.9 In
addition, Parupia et al reported a higher
incidence of sepsis with a significant
difference and a very high odds ratio in their
report.16 Sepsis may injure developing blood
vessels in the retina, inducing the release of
cytokines or growth factors, inducing threshold
ROP.11,17,18

Conclusion
Threshold ROP was seen in patients with birth
weight more than 1500 gram so screening
criteria in developed countries may not be
appropriate for us. The most important risk
factors of threshold ROP are low gestational
age, low birth weight, delay in initial
examination of the neonates and the duration
of oxygen therapy.
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