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Abstract

Objective: This study was conducted to determine the distribution and risk factors of retinopathy
of prematurity (ROP) in premature infants referred to neonates intensive care unit (NICU) of
central hospital of Kerman University of Medical Sciences, to obtain primary information on ROP in
Kerman, Iran.

Methods: In a cross sectional prospective study, data of premature infants screened for ROP
including possible risk factors and eye examination results were recorded during 2006-2008 and
analyzed by using logistic regression and chi-square tests.

Findings: Out of 83 premature infants, 24 (29%) had different stages of ROP (CI 95%: 0.19-0.39).
The infants’ mean gestational age (GA) and mean birth weight (BW) in ROP group were 30.17+1.8
weeks and 1247.92+237.1 grams (g), respectively. Logistic regression analysis showed a
significant relation between GA and BW with ROP (P<0.001). Indication for treatment was set in 6
(25%) infants.

Conclusion: The results of this study illustrate a relatively high prevalence of ROP in this series. GA
and BW were independent ROP determinants.
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Introduction secondary to ROPBI, ROP is rare in infants born

with more than 2000g weightl4. Risk of ROP

Retinopathy of prematurity (ROP) is still one of
the important causes of blindness in premature
infants. ROP forms during retinal
development and affects only premature infants
whose retinal vessels are not fully formed[2l.

In the United States about 300 infants out of
every one million lose at least one of their eyes

vessels

increases with reduction of gestational age (GA)
and body weight (BW). Oxygen is not the unique
risk agent of the disease and different factors are
involved in a complex waylsl It is suggested that
decreased oxygen usage in neonates can lessen the
incidence and severity of this complicationl67],
Nowadays, other various factors rather than this,
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are identified as ROP etiology!8l. Risk factors
known for this disease include low GA, low BW,
oxygen therapy, sex, phototherapy, intra-
ventricular hemorrhage (IVH) and blood
transfusion[567.9-13],

In countries with low socio-economic status
incidence of ROP is much less, due to low survival
of premature infants(4., Risk factors may be
different in Iran. Improvement of neonatal care in
this country has increased survival rate of
premature infants and as a result, increased
incidence of ROP. Clarifying the incidence of
disease in different parts of the country seems to
be necessary. There is no information about
characteristics of ROP in Kerman.

Regarding GA and BW, we need screening
criteria for ophthalmic examination of premature
infants. Kerman is one of the deprived and
developing provinces located in south-east Iran,
and this is the first study carried out on ROP in
this area.

Subjects and Methods

This was a descriptive cross sectional prospective
study. All premature infants in neonates intensive
care unit (NICU) of Kerman University of Medical
Sciences with criteria of GA of 36 weeks or less
and BW of 2500g or less were referred for
ophthalmic examination 4-6 weeks after birth,
during November 2006 to December 2008. We
chose the patients by easy sampling method. As
we have no screening criteria for ROP in Iran, we
did not exclude any infants of less than 36 weeks
gestation and 2500g BW, which is different from
most international guidelines.

Our NICU has 26 beds and is approved for
training of fellows in neonatology, and related to a
tertiary center including prenatal and postnatal
wards. Average number of admitted babies in this
NICU is about 90 per month, 70 percent of whom
are premature infants. All information related to
GA, BW, sex, existence of respiratory distress
syndrome (RDS), oxygen therapy, blood trans-
fusion, phototherapy, sepsis and IVH were
recorded by researchers in a check list. All infants
were examined for the presence of ROP by an
ophthalmologist.
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Staging of disease was recorded according to
international classification of ROP[5l. Based on
finding in primary examination, the next visit was
set for 1 to 3 weeks later, and continued until
development of complete retinal vascularization
without signs of ROP or regression of ROPI[1¢l. In
cases with signs of threshold ROP, treatment
started as soon as possiblel16],

To compare the GA, BW, infant's age at
examination and oxygen therapy in two groups, t-
test was used. Chi square test was used to
compare categorical and qualitative variables
(such as sepsis, oxygen therapy, acidosis, etc) in
both groups. Logistic regression statistic tests
were used for acquiring Odds ratio (OR) in order
to specify ROP likelihood in study groups. Ethics
committee of Kerman University of Medical
Sciences approved this study.

All analyses were performed using SPSS 15.0
and P<0.05 was considered as statistically
significant.

Findings

During the study period, 91 premature infants
were referred for eye examination and in 83 cases
follow-up study were completed. Forty nine (59%)
patients were males. ROP was seen in 24 (29%)
infants (CI 95%: 0.19-0.39).

As shown in Table 1, ROP and no ROP groups
have significant difference concerning mean GA,
mean BW and mean time of oxygen therapy and
hypoglycemia. This means that infants with ROP
had less GA and BW than no ROP patients. Also,
patients with ROP had higher rate of oxygen
therapy. Regarding other variables such as
existence of other syndromes, blood transfusion,
phototherapy, sepsis, IVH and acidosis there was
no statistically significant difference between the
two groups.

Table 2 shows that 91.7% infants with ROP had
GA of 32 weeks or less. The difference between
ROP and no ROP group was significant and in
GA<32 weeks it was more than that in GA>32
weeks (P=0.006).

BW distribution in the two groups is compared
in Table 3. It shows that about 80% of infants in
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Table 1: Comparison of patients in ROP and no ROP groups concerning basic variables

Variables

Gestational age (weeks) [Mean (SD)]

Birth weight (gr) [Mean (SD)]

Infantile age (days) at first eye exam [Mean (SD)]
Duration of oxygen therapy (hours) [Mean (SD)]
Existence of other syndromes (Frequency)
Respiratory distress syndrome (Frequency)
Oxygen therapy (Frequency)

Blood Transfusion(Frequency)

Phototherapy (Frequency)

Sepsis (Frequency)

Intraventricular hemorrhage (Frequency)
Hypoglycemia (Frequency)

Acidosis (Frequency)

ROP: Retinopathy of prematurity

ROP group had BW of 1500g or less, and no ROP
was seen in infants with 2000g or more.

Logistic regression results are shown in Table 4
for all independent variables. GA of 32 weeks or
less had significant relationship with ROP. Also it
was shown that the chance of ROP in infants with
BW of less than 1000 g, was 20.5 times more than
in infants with 1500g or more.

A number of 6 (25%) out of 24 ROP patients
had indication for treatment. 3 patients
underwent laser therapy in both eyes, in 2 cases
both eyes were cured, and in 1 case one eye was
cured and in the other eye macular dragging
developed. 2 cases underwent deep vitrectomy in
both eyes. In one of them both eyes became blind
and in one case one eye cured and one eye became
blind. One infant was untreatable due to disease
progression in both eyes in the first visit.

Mean GA and BW in infants who had indication
for treatment were 29.5 weeks and 1050 g
respectively.

ROP No ROP Pvalue
30.2 (1.8) 32.4 (1.6) <0.001
1247.9 (237.1) 1663.6 (335.0) <0.001
46.1 (10.8) 43.3 (11.0) 0.3
396.9 (235.6) 155.7 (231.8) 0.005
13/24 (54.1%) 37/59 (62.7%) 0.5
9/24 (37.5%) 31/59 (52.5%) 0.2
22/24 (91.6%) 57/59 (96.6%) 0.3
3/24 (12.5%) 4/59 (6.7%) 0.4
18/24 (75%) 43/59 (72.8%) 0.8
3/24 (12.5%) 4/59 (6.7%) 0.4
3/24 (12.5%) 4/59 (6.7%) 0.4
4/24 (16.6%) 2/59 (3.3%) 0.03
3/24 (12.5%) 4/59 (6.7%) 0.4

Discussion

ROP is one of the main reasons of blindness in
infants, which in many cases is predictable and
curablel®]. Increased survival of premature infants
has led to a higher incidence of ROP in our region
and we need more information about the risk
factors of the disease. Our study is the first study
carried out on ROP in Kerman (Iran). ROP is seen
in 29% of premature infants referred to
mentioned center in Kerman.

In Cryotherapy ROP multicenter study in the

United States, signs of ROP were seen in 66% of

infants with a BW of less then 1251g and in 82%
of those with a BW of less than 1000 gft¢l.

The incidence of ROP among infants born in
Tehran was 26.5% and in the whole study
(including patients referred from other cities) was
34.5%, reported by Karkhaneh et al, in 2008171,
ROP incidence shows some differences in Kerman
in comparison with Tehran. For example, ROP

Table 2: Gestational age of infants in ROP and no ROP groups

Gestational age ROP (%)
>32 weeks 2 (8.3%)
<32 weeks 22 (91.7%)
Total 24 (29%)

ROP: Retinopathy of prematurity

No ROP (%) Chiz Pvalue
23 (399
(39 %) 7.61 0.006
36 (61%)
59 (71%) - -
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Table 3: Birth weight of infants in the two groups

Birth Weight (BW)
<1000
1000<BW<1250
1250<BW<1500
1500<BW=<2000
>2000g

ROP (%) No ROP (%)
5 (20.8%) 2 (3.4%)
9 (37.5%) 6 (10.2%)
5 (20.8%) 10 (16.9%)
5 (20.8%) 31 (52.5%)
0 (0%) 10 (16.9%)

ROP: Retinopathy of prematurity/ x2=21.37; P-value<0.001

incidence was 27.7% in infants with 2000 g weight
or less in Tehran, but it was 32% in infants with
the same weight in Kerman. Also, ROP incidence
was 40.8% in infants with less than 1500 g in
Tehran, while it was 51% in infants with the same
weight in Kerman. Furthermore, ROP incidence
was 49.4% in infants with 1000 g or less in
Tehran, while it was 71% in infants with the same
weight in Kerman[7l.

In our study, infant's BW and GA had a
significant relationship with ROP prevalence, so
none of the infants with more than 1800 g BW and
33 weeks GA had ROP. These results are
compatible with some other studies[18-20],

Unlike Karkhaneh study in Tehran[7l and some
other studies such as Weinberger study in USAI21],
Rudank in Finland[?2], Kim in Japan[?3! and Lin in
Chinal?4], no significant relationship was observed
between oxygen therapy and ROP prevalence in
our study. The reason is that, all infants in ROP

and no ROP groups in our study were referred
from NICU and most of them had history of oxygen
therapy in that ward.

Palmer et all?5] and Khatami et all26] reported
that duration of oxygen therapy is more
determinative in incidence of ROP than oxygen
therapy alone, also according to Bayat-Mokhtari et
al studyl?”] duration of oxygen therapy is one of
main risk factors for development of threshold
ROP, which are compatible with our study in
which relation of mean time of oxygen therapy
and prevalence of ROP was statistically significant
(P=0.005).

Lucey and Dongmon(?8] have reported that,
although oxygen therapy is effective in ROP
incidence, other factors such as low BW are more
important. Saeidi et all??] reported that low
GA,sepsis and respiratory distress syndrome were
independent preditorsfor the development of ROP.

ROP incidence varies in different cities and

Table 4: Logistic regression results for risk factors of Retinopathy of prematurity

Potential risk factors

>32 weeks

<32 weeks
>1500 g
1250<BW=<1500
1000<BW<1250
<1000
Existence of other syndrome

Gestational age

Birth Weight (BW)

Respiratory distress syndrome
Blood Transfusion
Phototherapy

Sepsis

Intraventricular hemorrhage
Hypoglycemia

Acidosis

0dds ratio (95% CI) Pvalue
1
7.02 (1.5-32.7) 0.013
1
4.8 (1.05- 19.95) 0.04
12.3 (3.06 - 49.32) 0.001
20.50 (3.11 - 134.94) 0.002
0.93 (0.34- 2.52) 0.9
0.66 (0.24- 1.79) 0.4
1.89 (0.38-9.27) 0.4
0.94 (0.25- 3.45) 0.9
1.89 (0.38-9.27) 0.4
1.89 (0.38-9.27) 0.4
5.55 (0.93- 32.97) 0.06
1.89 (0.38-9.27) 0.4
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countries that can be secondary to differences in
facilities and equipments which can provide
survival possibility of premature infants.

According to our study, 25% of ROP cases had
indication for treatment. None of babies who
needed treatment had GA more than 30 weeks and
BW more than 1300 g. On the other hand, all
infants whose treatment was not successful and
led to blindness did not come for eye examination
on predetermined time due to individual cultural
and economical problems.

We studied only the infants referred from NICU,
and some premature infants were not admitted to
NICU at all. As a result our study population does
not show the real population. So, it seems that this
prevalence may not be the real distribution of ROP
in Kerman. Infant’s mortality with very low BW
and GA could cause missing of some ROP cases.

Conclusion

Our study shows a relatively high rate of ROP. We
need guidelines for ROP screening for infants in
Iran. Knowledge about the disease should be
increased particularly in parents of premature
infants with emphasis on importance of accurate
time of eye examination. To remove some
limitations of this study we suggest similar studies
with greater sample size including premature
infants not staying in NICUs.

Acknowledgment

We appreciate our colleagues in NICU of central
hospital of Kerman University of Medical Sciences
and Mr. Mostafa Shokoohi from Kerman
Physiology Research Center, as this project was
based on their cooperation.

Conflict of Interest: None

References
1. American Academy of Pediatrics Screening
Examination of Premature Infants for

10.

11.

12.

13.

Retinopathy of Prematurity. Pediatrics. 2002;
108(3):809-11.

Fanaroff AA, Martin R]. Neonatal-Perinatal
Medicine.Phelps DL. Retinopathy of
prematurity.9th ed. Saunders;2011; Pp:1764-70.

McNamara JA, Connolly BP. Retinopathy of
prematurity. In: Regillo CD, Brown GC, Flynn HW
Jr, (eds). Vitreoretinal Disease: The Essentials.
New Yorks Thieme. 1999; Pp:177-92.

Chow LC, Wright KW, Sola A, et al. Can changes in
clinical practice decrease the incidence of severe
retinopathy of prematurity in very low birth
weight infants? Pediatrics 2003;111(2):345-39.

Fortes Filho ]JB, Eckert GU, Procianoy L, et al
Incidence and risk factors for retinopathy of
prematurity in very low and in extremely low
birth weight infants in a unit-based approach in
southern Brazil. Eye (Lond) 2009;23(1):25-30.

Wright KW, Sami D, Thompson L, et al. A
physiologic reduced oxygen protocol decreases
the incidence of threshold retinopathy of
prematurity. Trans Am Ophthalmol Soc 2006;
104:78-84.

Sola A, Rogido MR, Deulofeut R. Oxygen as a
neonatal health hazard: call for detente in clinical
practice. Acta Paediatr 2007;96(6):801-12.

Gomella TL, Cunningham MD, Eyal FG.
Neonatology:A Clinical Manual . 4th ed. Appleton
& Lange. 1998; Pp: 520-3.

Binkhathlan AA, Almahamoud LA, Saleh M], et al.
Retinopathy of prematurity in Saudi Arabia:
incidence, risk factors, and the applicability of
current screening criteria. Br J] Ophthalmol 2008;
92(2):176-9.

Chen Y, Li XX, Yin H, et al. Risk factors for
retinopathy of prematurity in six neonatal

intensive care units in Beijing, China. Br J
Ophthalmol 2008;92(3):326-30.

Nodgaard H, Andreasen H, Hansen H, et al. Risk
factors  associated with retinopathy of
prematurity (ROP) in northern Jutland, Denmark
1990-1993. Acta Ophthalmol Scand 1996;74(3):
306-10.

Karkhaneh R, Riazi Esfahani M, Ghoje Zadeh L, et
al. Incidence and risk factors of retinopathy of
prematurity. Bina | Ophthalmol 2005;11(1):81-
90. (in Persian)

Shah VA, Yeo CL, Ling YL, et al. Incidence, risk
factors of retinopathy of prematurity among very
low birth weight infants in Singapore. Ann Acad
Med Singapore 2005;34(2):169-78.

213




214

14.

15.

16.

17.

18.

19.

20.

21.

Gilbert C, Rahi ], Eckstein M. Retinopathy of
prematurity in middle income countries.
Lancet1997;350(9070):12-4.

The international = Committee for  the
Classification of the Late Stages of Retinopathy of
Prematurity. An international classification of
retinopathy of prematurity. The classification of
retinal detachment. Arch Ophthalmol 1987;
105(7):906-12.

Cryotherapy for Retinopathy of Prematurity
Cooperative  Groups. Multicenter trial of
cryotherapy for retinopathy of prematurity
preliminary results. Arch Ophthalmol 1998;
106(4):471-9.

Karkhaneh R, Mousavi S, Riazi Esfahani M, et al.
Incidence and risk factors of retinopathy of
prematurity in a tertiary eye hospital in Tehran.
Br ] Ophthalmol 2008;92(11):1446-9.

Allegaert K, Casteels I, Cossey V, et al
Retinopathy of prematurity: any differences in
risk factors between a high and low risk
population? Eur | Ophthalmol 2003;13(9-10):
784-8.

Repka MX. Ophthalmological problems of the
premature infants. Ment Retard Dev Disabil Res
Rev 2002;8(4):249-57.

Englett JA, Saunders RA, Purohit O. The effect of
anemia on retinopathy of prematurity in
extremely low birth weight (ELBW) infants.
Perinatol 2001;21(1):21-6.

Weinberger B, Laskin DL, Heck DE, Laskin ]D.
Oxygen toxicity in premature infants. Toxicol Appl
Pharmacol 2002;181(1):60-7.

22.

23.

24.

25.

26.

27.

28.

29.

ROP and Its Risk Factors; A Ghasemnejad and P Njknafs

Rudank SL, Fellman V, Laatikainen L. Visual
impairment in children born prematurely from
1972 through 1989. Ophthalmology 2003;110(8):
1639-45.

Kim TI, Sohn ], Pi Sy, et al. Post natal risk factors
of retinopathy of prematurity. Pediatr Perinat
Epidemiol 2004;18(2): 130-134.

Lin HJ, Lin CC, Tsai SW, et al. Risk factors for
retinopathy of prematurity in very low birth-
weight infants. /] Chin Med Assoc 2003;66(11):
662-8.

Palmer EA, Patz A, Phelps DL, et al. Retinopathy
of prematurity. In: Ryan SJ. Retina. 31 ed. St.
Louis: Mosby. 2001; Pp:1475-99.

Khatami SF,Yousefi A/Fatahi Bayat G, et
al.Retinopathy of prematurity among 1000-2000
gram birth weight newborn infants. Iranian
journal of pediatrics 2008;18[2]:137-142.

Bayat-mokhtari M, Pishva N, Attarzadeh A, et al.
Incidence and risk factors of Retinopathy of
prematurity among preterm infants in
Shiraz/Iran. Iranian journal of pediatrics
2010;20[3]:303-7.

Lucey JF, Dangman B. A reexamination of the role
of oxygen in retrolental fibroplasia. Pediatrics
1984;73(1):82-96.

Saeidi R, Hashemzadeh A, Ahmadi S. Prevalence
and predisposing factors of retinopathy of
prematurity in very low-birth-weight infants
discharged from NICU.Iranian journal of
pediatrics 2009;19[1]:59-63.



