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Abstract: To determine incidence and associated risk factors for the development of retinopathy of prematurity
(ROP) in very low birth weight infants. This is a cohort study conducted during period of March 2009 to
February 2010 in Imam Reza Hospital (AS) as a referral center in Kermanshah (Iran). All very low birth weight
infants admitted in neonatal intensive care unit registered in this case study. Infants under indirect
ophthalmoloscopy examination checked according to Royal College of ophthalmologist's guidelines for ROP.
Perinatal risk factors for ROP were assessed by simple and multiple logistic regression. Eighty four infants
entered in this case study. Cumulative incidence of ROP was %13.1(CI 95%: 5.84-20.36). In univariate model
lower birth weight (p<0.001), lower than 1 minute Apgar scores (p<0.05), prolonged oxygen therapy and high
PaO (p<0.05), sepsis (p<0.005), Hyaline membrane disease (p<0.05), blood transfusion was associated with a2

higher incidence of retinopathy of prematurity. In multivariate model only increasing mean PaO  (p<0.05) and2

decreasing birth weight (p<0.05) were found significant. According to the results of present case study, lower
birth weight, long-term oxygen delivery and high mean arterial oxygen pressure were considered as the risk
factors of retinopathy. These factors must be prevented and more care for early detection of retinopathy should
be conducted. 
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INTRODUCTION measurements are the best treatment, if  disease  occurs;

Retinopathy of prematurity (ROP) is a disorder of incidence of ROP indifferent regions of the world may
retinal vasculature, which is the main cause of blindness varies from 7 to 37% [2, 14-16]. It seems that the incidence
in premature infants and involves in a number of babies of this disease is quite high in premature infants in our
every year [1-4]. With recent advances in care of very low country [2, 15]. Today, the survival rates for premature
birth weight infants, ROP is a serious problem among new infants with low birth weight are improved. The
born babies. Infants are not born with ROP, although they prevention of disabling the disease is highly significant
are born with retinal immaturity. ROP may resolve without [17]. Several investigations have been carried out to
treatment by itself or can cause complications such as follow up parents, meticulous neonatal care; screening
moderate to severe visual impairment [5, 6]. Its incidence and early treatment can reduce disability from this disease
increases with low gestational age, low birth weight, [2, 18]. To achieve this goal, the disease and associated
oxygen therapy, sepsis, patent ductus arteriousus, blood risk factors should be to identified, so that with the proper
transfusions and mechanical ventilation [7-13]. The most care of infants at risks, minimize the incidence of
important risk factor for ROP is prematurity. Preventive blindness  in these patients. The aim of present study was

it should be follow up very closely. The reported
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to determine the incidence and risk factors for ROP in very including sex, gestational age, birth weight, exchange
low birth weight infants in neonatal intensive care unit of transfusion, blood transfusion, phototherapy, oxygen
Imam Reza (AS) hospital of Kermanshah, Iran. therapy, sepsis and Hyaline membrane disease collected

Methods: This is a cohort study conducted for the analysis was performed by SPSS software Version 16.0.
duration period of one year which was started March 2009 Logistic regression model performed. Crude and adjusted
last to February 2010 in Imam Reza Hospital (AS) as a OR with 95% CI calculated to determine the contribution
referral center in Kermanshah province of Iran. All very of independent variables. Less than 0.05 p-values
low birth weight infants (weighted 1500g or less) admitted considered statistically significant. The study was
to neonatal intensive care unit underwent indirect approved by Ethical committee of Kermanshah University
ophthalmologic examination for ROP. Participants of medical Science.
followed up to death or discharge. Babies with congenital
or chromosomal malformations and those who died before RESULTS
the ophthalmologic examination were excluded.
Examination carried out twice at 4 and 6 weeks of During the study period, 101 cases of very low birth
chronological age. Eye examination was conducted in weight infants were registered; out of them 17 cases were
every 2 weeks till completion of retinal vascularization in excluded that was due to congenital, chromosomal
healthy cases. In the cases of retinopathy, the time malformations or death before the first ophthalmologic
intervals between the  examinations  was  based  on  the examination and remaining 84 (83.2%) cases were
severity of the disease. Examination was performed by evaluated. Frothy four (51.38%) cases were female and 40
binocular Indirect Ophtalmoscopy method. Dilatation of (47.62%) were male. Mean of gestational age was 31.85
the pupils was achieved by instilling one drop of (SD: 2.1) weeks and mean of birth weight was1302.73 (SD:
tropicamide 0.5% and one drop of phenylephrine 1% two 185.8) grams. The average of Apgar score at first and fifth
times at 5 minutes intervals in one hour prior to minute were 7.4 (SD: 1.3) and 8.32 (SD:1), respectively. 
ophthalmic examination. Staging of retinopathy was based The overall incidence of ROP was 13.1% (CI 95%:
on International Classification of Retinopathy of 5.84-20.36) including 11 cases. Out of them 5 (45.5%)
Prematurity (ICROP). All infants were screened by the diagnosed stage 1 retinopathy, 5 (45.5%) infants were
same  ophthalmologist.   Demographic  and  clinical  data stage 2 and one (9.1%) infant was at stage 3. 

by administrating a predetermined check list. Data

Table 1: Cumulative Incidence and potential risk factors associated to ROP

95% confidence interval
---------------------------------------------------

Risk factor Incidence retinopathy Crude OR Lower limit Upper limit p-value

Gender
Male 15.0 1.376 0.385 4.915 0.623
Female 11.4 1 reference group 

Oxygen therapy
Yes 14.3 2.34 0.12 44.11 0.999
No 0 1 reference group

Blood transfusion
Yes 38.9 9.864 2.467 39.433 0.001
No 6.1 1 reference group

Photo therapy 
Yes 13.0 0.896 0.097 8.236 0.922
No 14.3 1 reference group

Sepsis
Yes 46.2 11.314 2.736 46.794 0.001
No 7 1 reference group

Hyaline Membrane Disease
Yes 30.4 6.234 1.620 23.996 0.008
No 6.6 1 reference group
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Table 2: Potential risk factors associated to ROP
95%
confidence
interval
---------------------

Independent variable Crude OR lower upper p-value
Gestational age 0.786 0.579 1.066 0.107
Birth weight 0.991 0.986 0.996 0.000
Apgar 1 0.605 0.367 0.998 0.049
Apgar 5 0.526 0.272 1.018 0.056
Duration of Oxygen therapy 1.008 1.001 1.015 0.019
Duration of Photo therapy 1.001 0.995 1.007 0.786
Mean Pa O 1.018 1.005 1.031 0.0072

Mean Pa CO 0.963 0.903 1.027 0.2522

In univariate analysis receiving blood transfusion
(OR=9.86, p<0.005), sepsis (OR=11.31, p<0.001) and
Hyaline membrane disease (OR=6.23, p<0.05) were
determined as retinopathy developing risk factors.
Increasing birth weight was inversely associated
(p<0.001). Also an increase in Apgar assessed at first
minute associated with decreasing the risk of ROP
(p<0.05) but the fifth minute Apgar was not statistically
significant (p=0.056). Increasing duration of phototherapy
(p<0.05) and mean PaO (p<0.05) related to increasing the2

probability of ROP. However, increment of gestational age
was aligning with declining the risk of ROP but it wasn’t
statistically significant (p=0.107). Cumulative incidence
and crude odds ratio are presented in Table 1. There was
no statistically significant difference between male and
female infants. In multiple logistic regression, only an
increase in mean PaO  (p<0.05) and a decrease in birth2

weight (p<0.05) were found to be significant (Table 2). 

DISCUSSION

Based on the obtained results in the present study,
the  incidence  of retinopathy of prematurity was 13.1%.
In univariate analysis, gestational age, 5 minutes Apgar
scores, duration of phototherapy, mean PaCO  was not2

related to the incidence of retinopathy but lower birth
weight, lower than one minute Apgar scores, prolonged
oxygen therapy and high PaO , sepsis, Hyaline membrane2

disease, blood transfusion was associated with a high
incidence of retinopathy of prematurity. In multivariate
model only an increase in mean PaO  and a decrease in2

birth weight were found significant. The incidence of ROP
has been varied  in  different  studies from 4.4 to 86.1%
[13,15,19-22]. These differences may be due to differences
in gestational age, birth weight, quality of infant survival
and health care activities and other related factors such as
ethnicity and race. In an investigation conducted by

Hernandez [23] in Spain, the overall incidence of ROP was
32.1% and incidence of severe forms was 15.6%; the
average of gestational age of infants in this study were
reported 29.67 weeks [19] but in the present study the
mean gestational age was higher. Gestational age and low
birth weight are risk factors for developing retinopathy
[13,15,19-22,24, 25] as in a study by Hiraoka [26] in Japan,
infants with birth weights less than 1000 g and mean
gestational age of 26.74 weeks, were reported with 86.1%
incidence of ROP. While in an independent study
conducted in South Africa by Mayet [27], the gestational
age were not risk factors for retinopathy of prematurity
concordant to the result and reported data in the present
study. Also in this work, the multivariate model, the
gestational age were not included the risk factors but birth
weight was considered as the main risk factor. Therefore,
it is clear that the role of birth weight be more important
than the Gestational age. Although in this research, like
other similar studies explained and reported data in
literature [2, 15, 20, 28], no relation was observed between
gender and retinopathy, but in some case studies, male
gender is known as risk factor for retinopathy of
prematurity [22]; of course there is still some debate on
gender differences, but most of researchers believed that
the sex makes no differences [29]. In investigation
conducted by Karkhaneh, Prendiville, Vinekar and
colleagues [2,13,30] after controlling possible
confounding factors in their studies infants with blood
transfusion had high risk for ROP. In an investigation
conducted in Bangladesh, blood transfusion were known
risk factors for retinopathy of prematurity [19], while in the
present  study like studies of Chaudhari in India [31]
blood  transfusion  were  not  as  risk  factors for ROP.
The observed relationship in some studies might have
been due to other factors such as low birth weight,
because the low birth weight babies during the admission
may  have  a  greater  need  for  blood replacement than
the normal babies. However, it seems necessary to
investigate the relationship between retinopathy and
blood replacement by some more samples in multiple
centers. In this study, there was a significant relationship
between  duration of oxygen therapy and retinopathy;
also in babies with higher PaO  in the blood, retinopathy2

was more. Therefore, it appears starting  treatment  with
oxygen  with  high  concentrations can be considered a
risk factor for retinopathy. In some studies, no significant
relationship was observed between oxygen and
occurrence of retinopathy of prematurity [2, 15], which
may be due to not considering of oxygen therapy period
instead  of oxygen delivery as "Yes" and/or "No" options.
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In some other studies oxygen delivery had been the risk 4. Huo, D. and F. Dong, 2004. Recent advances in
factor [30]. This relationship may be due to young age of retinopathy of prematurity]. Zhongguo yi xue ke xue
the infant which is associated with respiratory problems yuan xue bao. Acta Academiae Medicinae Sinicae,
and giving oxygen, or delivery of oxygen through 26(1): 83.
ventilator. So, it is suggested that further study be 5. Haines, L., A. Fielder, H. Baker and A. Wilkinson,
conducted by controlling confounding factors. In the 2005. UK population based study of severe
study conducted by Prendiville and colleagues [13], the retinopathy of prematurity: screening, treatment and
retinopathy was significantly correlated with duration of outcome. Archives of Disease in Childhood-Fetal and
oxygen and high oxygen pressure, but this relationship Neonatal Edition, 90(3): F240-FF244.
was not observed with carbon dioxide pressure in blood. 6. Flynn, J.T., et al. 1992. A cohort study of
In their study the weight of infants with retinopathy was transcutaneous   oxygen   tension   and  the
lower than other groups, but analysis of the effective incidence  and  severity of retinopathy of
factors on retinopathy was not through controlling prematurity. New England Journal of Medicine,
confounding factors, which in present study the logistic 326(16): 1050-1054.
regression model was used for this purpose. In this work, 7. Flynn, J., et al. 1993. A Cohort Study of
the model had some limitations. One of these limitations Transcutaneous Oxygen Tension and the Incidence
was the low number of samples. The next was choosing and Severity of Retinopathy of Prematurity. RETINA,
samples from NICU that may not generalize the results to 13(1): 75.
the whole infants; but it seems that these limitations 8. Avery, G. and P. Glass, 1988. Retinopathy of
generally could not affect much on the obtained results. prematurity:  progress  report.  Pediatric  Annals,

CONCLUSION 9. Brooks,  S.E.,  D.M.  Marcus,  D.  Gillis,  E.   Pirie,

Lower birth weight, long duration of oxygen therapy transfusion protocol on retinopathy of prematurity: a
and higher mean arterial oxygen pressure, was associated prospective, randomized study. Pediatrics, 104(3):
with a greater incidence of neonatal retinopathy. 514-518.
Therefore, in these infants it is necessary to prevent these 10. Kim, T., J. Sohn, S. Pi and Y.H. Yoon, 2004. Postnatal
risk factors, as well as more care to be conducted for early risk factors of retinopathy of prematurity. Paediatric
detection and treatment of retinopathy. and Perinatal Epidemiology, 18(2): 130-134.
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