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INTRODUCTION
Preterm birth
According to World Health Organization (WHO) preterm is defined as: “newborns born alive
before 37 weeks of pregnancy are completed”. There are sub-categories of preterm birth,
based on gestational age: extremely preterm (less than 28 weeks), very preterm (28 to 32
weeks) and moderate to late preterm (32 to 37 weeks)". Every year, an evaluated 15 million
babies are born preterm worldwide (more than 1 in 10 babies), and this number is rising.
Problem is that globally, complications from prematurity are the leading cause of death in
children under the age of 5. Preterm birth can be caused by many various reasons (multiple
pregnancies, infections and many chronic conditions of mother) but often no cause is
identified. (1)
Chorioamnionitis:
One of the main risk factors of preterm birth is chorioamnionitis or intraamniotic infection
(IAI) which is an acute inflammation of the membranes and chorion of the placenta. (2)
Usually it is a result of ascending polymicrobial bacterial infection in the setting of membrane
rupture, but uncommonly it can occur with intact membranes and this appears to be especially
common for Ureaplasma species and Mycoplasma hominis, found in the lower genital tract
(cervix and vagina) of over 70% of women. (3)
„That induce the development of maternal and fetal inflammatory response characterized by
the release of a combination of cytokines and chemokines. The inflammatory response leads
to prostaglandin release, ripening of the cervix, membrane injury and labor at term or
premature birth.” (2)
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Risk factors of the development of chorioamnionitis are various and include: null parity,
multiple vaginal exams, internal monitoring of labor, colonization with group B
streptococcus, bacterial vaginosis, sexually transmitted genital infections and vaginal
colonization with Ureaplasma, smoking, alcohol or drug abuse, immune-compromised states
and epidural anesthesia. (2)
There are two types of chorioamnionitis: clinical, suggested by the name is diagnosed by
clinical signs and symptoms and histological chorioamnionitis (HCA) which could be
subclinical. With an improvement in prenatal care, pregnant women with clinical
presentations of chorioamnionitis are becoming less frequent (less than 40% of cases of
histological chorioamnionitis.) (4)
Because of that it is very important to reach an early diagnosis in these patients and histologic
examination of the placenta is essential to confirm the diagnosis. (5)
“The characteristic clinical picture is always represented as maternal fever (body temperature
> 38.5°C) plus two or more of the following symptoms and signs: maternal tachycardia (>120
beats per minute [bpm]), fetal tachycardia (bpm > 160-180), maternal leukocytosis (white
blood cells [WBC] > 15,000 cells/mm3), uterine tenderness, purulent or foul-smelling
amniotic fluid or vaginal discharge and with no other infections. If there are present at least
two of the criteria the risk of neonatal sepsis is increased. “(6)
The diagnosis is confirmed by laboratory tests which include complete blood count (CBC)
(maternal leukocytosis or the presence of a left shift), other blood tests (possible high levels of
C-reactive protein) and amniotic fluid testing. Placental and umbilical cord pathology are also
very important in diagnosis, because of the greater frequency of histological chorioamnionitis.
(2)
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The fetal response to infection termed as the fetal inflammatory response syndrome (FIRS),
describes cord blood elevations of the fetal interleukin-6 (IL-6) level, which is a marker for
inflammation and fetal organ injury. (2, 8)
Timely and valid antibiotic therapy is essential to prevent maternal and fetal complications.(9)
Chorioamnionitis and FIRS are significantly associated with shorter gestation and lower birth
weight. (10) The mentioned factors are the leading causes of retinopathy of prematurity
(ROP), the major cause of childhood blindness. (11)
Retinopathy of prematurity:
ROP is a disease that occurs only in immature retinal tissue, first described in 1942 by Terry,
who was considering prematurity a major cause of ROP. But in 1950s other authors found
that an immoderate amount of oxygen supplementation also caused the disease, so Patz
started more restrictive use of oxygen supplements. As a result, the incidence of the disease
decreased but morbidity and mortality increased. (12)
“Retinal angiogenesis beginning at 16th week of gestation starts from the optic disc to the
periphery and finishes at 40th week. “(13)
The basic pathogenesis of ROP is still unknown, but a number of studies have shown that
many various risk factors exist, such as multiple births, male sex, intrauterine growth
retardation, mechanical ventilation, respiratory distress syndrome and etc. (14)
Clinical manifestations range from mild to moderate, usually transitory, changes of the
peripheral retina (in more than 90 % of risk infants) to serious progressive vasoproliferation,
scarring, and potentially blinding retinal detachment.
Classification of ROP is based on 3 concentric zones and 5 stages. Zones (describe location)
measure how far the normal progression of blood vessels develops before the disease is
3

involved. "Zone I, the posterior or inner zone, extends twice the disc-macular distance or 30
degrees in all directions from the optic disc. Zone II, the middle zone, extends from the outer
edge of zone I to the ora serrata nasally and to the anatomic equator temporally. Zone III, the
outer zone, is the residual crescent that extends from the outer border of zone II to the ora
serrata temporally. The extent of involvement is described by the number of circumferential
clock hours involved. "(13)
Staging of disease is done according to degree of vascular changes. Stage 1 is characterized
by demarcation line, thin structure separating avascular from vascular area. Demarcation line
lies within the plane of the retina. In stage 2 the demarcation line actually begins to develop in
the rolled ridge of tissue. Stage 3, characterized by the development of extraretinal
fibrovascular tissue. Stage 4 is subdivided into 2 phases: partial retinal detachment outside of
macula with chance for usable vision, and partial retinal detachment involving the macula
with limited prospect for usable vision. They are both caused by scar tissue. Stage 5 or
complete retinal detachment, with no useful vision in that eye. Very important sign of rapid
progression is plus disease, with typically tortuosity of the normal blood vessels in the retina;
absolute indication for treatment. (13)
Serial screening is performed by ophthalmologist with ophthalmologist exams and indirect
ophthalmoscopy of premature infants at risk. US guidelines recommend screening for all
infants of gestational age (GA) 30 weeks or younger or birth weight (BW) 1500 g or less as
well as for infants older than 30 weeks GA at the discretion of the neonatologist for those with
an unstable clinical course. (15)
“The timing of first eye examination is based on gestation age at birth, mostly between 4th to
th

7 weeks after birth. “(13)
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In selected cases, cryotherapy or laser photocoagulation of the avascular retina reduces the
more severe complications of progressive ROP. (13) Laser photocoagulation is the gold
standard for treating, the off-label use of anti‒vascular endothelial growth factor (anti-VEGF)
therapy to treat ROP is increasing. (16)
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PURPOSE
The aim of this study was to find out is there a causal relationship between histological
chorioamnionitis (CA) and retinopathy of prematurity (ROP). A number of studies has tried to
evaluate this hypothetical connection, but that relation has not been well established yet.
However, these previous studies confirmed histological chorioamnionitis as one of the major
risk factors for prematurity, which is the leading risk factor for development of retinopathy of
prematurity; a major cause of childhood blindness. With the aim to discover an effective
prevention of ROP, and save the usable vision in these premature neonates, we designed a
prospective, cohort study to analyze the effect of chorioamnionitis on later development of
retinopathy of prematurity, with the use a path-analysis methods to compare the results with
the results obtained using standard statistical methods.
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METHODS
Patients
Between January 1999 and December 2008, all neonates with less than 32 weeks of
completed gestational age were screened for ROP in accordance with the screening criteria
proposed by, American association for pediatric ophthalmology and strabismus screening
examination of premature infants for retinopathy of prematurity at the Neonatal Intensive
Care Unit (NICU) of the University Hospital Center Rijeka (Croatia). (18)
All the preterm infants with the diagnosis of ROP were followed up for at least 45 weeks of
postmenstrual age or until full retinal vascularization or effective stabilization of retinopathy
after treatment. During the study period, demographic, antenatal, delivery and outcome data
for all infants have been entered prospectively into the database by the attending practitioners.
Infants who died before the 36th week of postconceptional age as well as infants with
congenital malformations including eyes malformations were excluded.
Maternal, obstetric and neonatal records were reviewed.
The screening sessions and the follow-up were performed according to guidelines to detect
the ROP, which recommended initial ophalmological examination between the fourth and
sixth week of life or from 31-33 week of postmenstrual age, whichever came first.
ROP screening was performed by two attending retinal specialist from 1999 to 2008.
The follow-up examinations were repeated weekly or more frequently according to the
findings until normal vascularization began in zone 3.
The stages of ROP were classified according to the International Classification of Retinopathy
of Prematurity. (18)
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Placental examination
The placentas were regularly submitted for histopathological diagnosis in all cases of
premature delivery. An experienced pathologist in placental pathology examined the placentas
according to the published guidelines by Langston. (19)
A minimum of three cross-sections of the umbilical cord taken from its fetal and placental
side, three membrane rolls and a sample of the chorionic plate. The inflammatory findings at
histology were recorded and accounted for the worst area scored, according to the
classification proposed by Redline. (20)
For the purpose of this study, newborns were classified as having FIRS if severe histological
chorioamnionitis and funisitis were confirmed to be present. (21, 22)
Perinatal variables
The perinatal variables considered for the study included gender, gestational age at birth, birth
weight, 5-min Apgar score, use of surfactant and mechanical ventilation, duration of oxygen
inhalation, presence of neonatal sepsis and patent ductus arteriosus (PDA).
Statistics
Descriptive statistics was used for group comparisons (HCA vs FIRS, ROP 0-2 vs ROP3-5)
that were used to examine the data. Pearson chi-square and Fischer exact tests were used to
determine differences between categorical variables. Analyzed proportional differences, with
p = 0.01 considered as the level of significance. Cross-tabulation was used to identify
significant associations between relad variables. We used multivariable logistic regression
analysis to examine the relationships between chorioamnionitis, neonatal outcome and ROP.
Computations were performed with SPSS v 14.0 for Windows (2006). Chicago, USA: SPSS
Inc.
8

Path analysis
Path analysis is not a substitute of regression analysis; rather, it is a complementary
methodology to regression analysis, used to trace out indirect effects and display all of the
causal relationship. The crucial task in path analysis is to formulate a plausible path diagram
based on existing evidence and current biological concepts.
To test the relationship between FIRS, HCA, GA, MV, sO2, and ROP, we performed two
path analysis. The relationships between variables in either of them were the same, although
we changed the “prenatal inflammation“variable. In the first one, it was the presence or
absence of HCA, and in the second one, it was the presence or absence of FIRS (severe HCA
and funisitis).
Each dependent variable, starting at the far right of the model, was regressed initially on the
first variable on the extreme left. The next variable to the right of that independent variable
than was entered into the model, forcing in all preceding variables. This process continued
until all independent variables to the left of the dependent variable were included in the
regression equation. The same process then was repeated with the variable second from the
right as the dependent variable, and so on until each variable and all preceding variables had
been regressed. The regression coefficient for a variable when it first entered the model
represents the total effect, which is free of the effect of all previously occurring variables. The
coefficient for a variable represents the direct effect of the variable on the dependent variable
when all other variables are included in the model.
The major benefit of path analysis is the ability to estimate both, direct and indirect effects of
variables on specified outcomes and, in so doing, to more fully comprehend the hypothesized
causal web. The strength of the effect in the path analysis is represented by a path coefficient
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whereby absolute values less than 0.10 indicate a „small“ effect; values around 0.30, a
„medium“ effect; and values greater than 0.50, a „ large“ effect. (23)
Computations for the path analysis were performed with LISREL 8 (1996; Scientific Software
International, Chicago, IL).
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RESULTS
Population characteristics and outcome
The study enrollment pathway led to a final study sample of 262 infants. (Figure 1)

Figure 1: Schematic diagram of the distribution of infants in the study
Among the newborns enrolled in the study, 105/262 (40%) had histological chorioamnionitis
and 45/262 (17%) had FIRS. Of the enrolled newborns, 60/262 (23%) had retinopathy of
prematurity in any stage, of which 36/262 (14%) were classified having retinopathy of
prematurity stage 1 or 2 and 24 (9%) of them had stage 3 or more. (Table 1)
There wasn’t significant gender disparity found in ROP incidence.
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Table 1: Demographic and clinical characteristics of the patients
Characteristics
Gestation age (weeks)
Median
Distribution – no. (%)
< 28
28-30
31-32
Male sex- no. (%)
Birth weight (grams)
Mean (grams)
Distribution –no. (%)
<1000
1000-1499
>1500
Placentas histology - no. (%)
Chorioamnionitis
Fetal inflammatory response
syndrome (FIRS)
Amniotic infection – no. (%)
Apgar score at 5 minutes < 6
– no. (%)
Surfactant – no. (%)
Mechanical ventilatory support –
no. (%)
Neonatal sepsis– no. (%)
Patent ductus arteriosus– no. (%)
Chronic lung disease
Retinopathy of prematurity
in any stage (ROP) –no. (%)
NoROP
ROP ≤ 2
ROP ≥ 3

N= 262
30
42 (16)
49 (20)
171 (64)
129 (49)
1420
40 (15)
105 (40)
117 (45)
105 (40)
45 (17)
37 (14)
73 (28)
74 (28)
80 (30)
100 (38)
42 (16)
62 (24)
60 (23)
202 (77)
36 (14)
24 (9)

Among the newborns enrolled in the study, 105/262 (40%) had histological chorioamnionitis
and 45/262 (17%) had FIRS. Of the enrolled newborns, 60/262 (23%) had retinopathy of
prematurity in any stage, of which 36/262 (14%) were classified having retinopathy of
prematurity stage 1 or 2 and 24 (9%) of them had stage 3 or more. (Table 1)
12

Standard statistics
In multivariable analysis, development of ROP (any stage) was associated with shorter
gestation age, lower birth weight and lower Apgar score at 5 minutes. Also premature infants
with diagnosis of chronic lung disease (CLD) had higher chance for development of ROP.
A sever form of prenatal infection (FIRS) was also associated with ROP, but histological
chorioamnionitis doesn’t.
Table 2: Multivariate logistic regression analysis of significance of risk factors for the
development of retinopathy of prematurity in any stage.

Clinical
Characteristics

ROP
Stage ≥3

Gestation age <30
weeks

Gestation age <28
weeks

Birth weight
<1500 grams

Birth weight
<1000 grams

Yes

17 (70.8%)

Stage ≤2
76
(31.9%)

No

7 (29.2%)

162
(68.1%)

Yes

12 (50.0%)

34
(14.3%)
204
(85.7%)

No

12 (50.0%)

Yes

22 (91.7%)

123
(51.7%)

No

2 (8.3%)

115
(48.3%)

Yes

9 (37.5%)

31
(13.0%)
207
(87.0%)
89
(37.4%)

No

15 (62.5%)

Yes

16 (66.7%)

No

8 (33.3%)

Chorioamnionitis
149
(62.6%)

Odds Ratio
95%
Confidence
Interval

Χ2

P

12.760

<0.001

16.823

<0.001

10.28
(2.37-44.72)

12.533

<0.001

4.00
(1.62-9.94)

8.292

0.004

3.34
(1.38-8.14)

6.607

0.01

5.17
(2.06-13.01)

6.00
(2.49-14.46)
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Yes

10 (41.7%)

FIRS
No

14 (58.3%)

Yes

6 (25.0%)

35
(14.7%)

Apgar score
at 5 minutes < 6

18 (75.0%)

Yes

13(54.2%)

31
(13.0%)

Mechanical
ventilatory
support

178
(74.8%)

Yes

10 (41.7%)

52
(21.8%)

No

14 (58.3%)

186
(78.2%)

Yes

9 (37.5%)

65
(27.3%)
173
(72.7%)

No

15 (62.5%)

Yes

10 (41.7%)

70
(29.4%)

No

14 (58.3%)

168
(70.6%)

Yes

13 (54.2%)

87
(36.6%)

Neonatal sepsis

Patent ductus
arteriosus

60
(25.2%)

11(45.8%)

Surfactant

No

11 (45.8%)

151
(63.4%)

Yes

7 (29.2%)

35
(14.7%)

No

17 (70.8%)

0.002

2.22
(0.82-6.04)

1.685

0.19

3.50
(1.49-8.24)

7.711

0.005

207
(87.0%)

No

Chronic lung
disease

9.325

238
(85.3%)

Amniotic infection

No

4.14
(1.71-10.06)

2.55
(1.07-6.09)

3.706

0.05

1.597
(0.67-3.83)

0.671

0.41

1.71
(0.73-4.04)

1.020

0.31

2.05
(0.88-4.78)

2.38
(0.92-6.18)

2.168

2.398

0.14

0.12

203
(85.3%)
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In multivariable analysis, ROP stage 3 or worse was associated with a shorter gestation, lower
birth weight, and lower Apgar score at 5 minutes. Prenatal exposure to inflammation; severe
(FIRS) form, showed an increase risk for high stage ROP. Children with CLD and DAP were
associated with an appreciably increased risk for ROP ≥3. (Table 3)
Table 3. Multivariate logistic regression analysis of significance of risk factors for the
development of retinopathy of prematurity in stage ≥ 3 (Χ2=10.781; p=0.462).

ROP in stage ≥3
Clinical characterisics

Odds
Ratio

95% Confidence
Interval

P

Gestation age < 30
weeks

0.76

0.34 - 1.74

0.03

Birth weight < 1500
grams

0.72

0.33 - 1.58

0.04

Chorioamnionitis

0.87

0.41 - 1.87

0.23

FIRS

1.17

0.40 - 3.41

0.15

Amniotic infection

0.90

0.38 - 2.12

0.51

Apgar score at 5
minutes < 6

0.68

0.33 - 1.41

0.08

Chronic lung disease

0.67

0.27 - 1.61

0.04

Surfactant

1.46

0.67 - 3.18

0.50

Mechanical ventilatory
support

1.20

0.51 - 2.83

0.24

Neonatal infection

0.99

0.46 - 2.14

0.21

Patent ductus
arteriosus

0.52

0.23 - 1.17

0.03
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Path-analysis:
The obtained path coefficients show that chorioamnionitis has a significant overall effect on
gestational age (-0.35), but it is not significant at ROP (0.10). Chorioamnionitis has a
significant overall effect on BPD (0.18) which is completely irreversible. Its indirect effect on
ROP is statistically significant and is 0.07. The overall gestational age effect on BPD is -0.52,
ROP -0.20, and overall BPD effect on ROP 0.15. All of these effects are significant.
(Figure 2)

Figure 2: Path diagram for causality of retinopathy of prematurity including the presence of
histological chorioamnionitis as an indirect variable.
The obtained path coefficients show that FIRS has a significant total effect on gestational age
(-0.53), but not significant on ROP (0.07). FIRS has a significant total BPD effect (0.27) that
is completely inconsistent. Its imprecise effect on ROP is statistically significant and amounts
to 0.12. The overall gestational age effect on BPD is -0.52, ROP -0.23, and overall BPD effect
at ROP 0.19. All of these effects are significant. (Figure 3)
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Figure 3: Path diagram for causality of retinopathy of prematurity including the presence of
severe chorioamnionitis and funisitis (FIRS) as an indirect variable.
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DISCUSSION
Analysis of data from our study population with conventional statistical methods showed us
that there is a strong association between shorter gestational age, lower birth weight, FIRS,
lower Apgar score at 5 minutes, and development of ROP (any stage), but it is not the case
with the histological chorioamnionitis, amniotic infection, surfactant use and mechanical
ventilator support. However, with path analysis we confirmed that histological
chorioamnionitis and FIRS, both of them have significant effect on gestational age but not
significant effect on development of ROP.
Study limitation was a sample size, only 60 of 262 premature neonates have diagnosed ROP
in any stage, and if we consider the number of infants who have ROP in stage 3 or worse,
there were only 24 of them.
Numerous studies have tried to evaluate the relationship of histological chorioamnionitis and
retinopathy of prematurity. Histological chorioamnionitis, present in 36% of pregnancies
shorter than 32 weeks, can lead to preterm delivery and fetal inflammatory response
syndrome and consequent fetal tissue injury. (24)
Intrauterine inflammation can be responsible for the “first hit” to fetal organism which is
followed by various postnatal “multiple hits”, associated with conditions like chronic lung
disease of prematurity, necrotizing enterocolitis and neurological pathologies as white matter
injury, intraventiricular hemorrhage and cerebral palsy. (10, 25)
And that pathogenesis is explained with consequently pro-inflammatory cytokines release as
a response to maternal systematic inflammation such as tumor necrosis-factor alpha and
interleukins (IL-)-1, IL-6 and IL-8, which are available to pass blood-brain barrier leading to
brain cells damage (oligodendroglia). (26)
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When we talk about risk factors for development of ROP, it is very important to mention that
some studies have confirmed that increased cytokines levels in the premature infant serum in
the first three days of life have a big role in the development of ROP. (27)
Moreover, chorioamnionitis leads to a release of insulin-like growth factor (IGF), also
associated with development of ROP, according to some studies. (28)
So we can assume that chorioamnionitis has an important role in the development of ROP, but
actual establishing of this hypothesis is a challenge because of a number of confounding
factors. One of them is prematurity, since lower GA and lower birth weight are associated
with increased oxygen therapy, a “known risk factor” for ROP. For example, a meta-analysis
designed by Saugstad and Aune, has shown that a lower oxygen saturation targeting by pulse
oximetry reduced the development of severe stages of ROP, from 20,9% to 9,5%. (31)
A big meta-analysis designed by Mitra et al. in 2015 included 10,590 preterm infants across
27 studies, and had a goal to evaluate the relation between histological chorioamnionitis and
the development of ROP. The results have shown that a relative risk (RR) of developing ROP
was significantly higher in infants exposed to histological chorioamnionitis, more precisely
33% more chance to develop ROP. Also, there was a significant (27%) chance for the
development of severe ROP (stage 3 or worse). But only 8 out of 27 studies has adjusted for
gestational age the meta-analysis of data, showing no significant association between
histological chorioamnionitis and retinopathy of prematurity. (29)
A second possible confounding factor was explained by Dammann et al. (30) in their study
about genetic variation. In that study they are comparing a whole genome expression in the
first months of life in two different groups: one group were infants with ROP in any stage and
other were infants without ROP.
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In the results we can see that more genes were under-expressed then over-expressed in the
group with ROP. And this information may be an explanation why more than 90% of
premature infants with ROP regress spontaneously or progress in mid-stages and in 10% the
disease progresses in severe stages. (31)
In a Danish national study “Neonatal Risk Factors for Treatment- Demanding Retinopathy of
Prematurity”, the goal was to identify statistically significant risk factors for development of
ROP, and from 31 potential risk factors they found only 2 factors statistically significant:
mechanical ventilation and blood transfusion. (32)
In our study mechanical ventilation wasn’t a statistically significant risk factor for
development of ROP. Perhaps it could be explained by the sample size, since only 80 out of
262 (30%) premature infants were exposed to mechanical ventilation. However a possible
reason could be found in the fact that during mechanical ventilation support in preterm there
is a marked tendency to avoid high oxygen saturations in order to avoid potential
complications of hyperoxia. Thus, the preterm on mechanical ventilation shouldn’t have
undergone levels of hyperoxia. In a study published in 2009, the centers included had a
tendency to a restrictive use of mechanical ventilation, and the target for titrating oxygen
supply was in the range of 85% to 96% according to international recommendations. (30)
In 2013 the Neonatal Oxygen Prospective Meta-analysis Collaboration reported that lower
oxygen saturation (85-89%) compared with higher oxygen saturation (91%-95%) was
associated with lower rates of ROP treatment but higher mortality and there was no difference
of major disability (blindness included). (33)
In the already mentioned they take Apgar score like a variable as well, and it is divided into 3
levels: 1 to 3, 4 to 6 and 7 to 9, and only Apgar score level 4-6 was statistically significant.
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We also take that level of Apgar score for our research and we have found it statistically
significant, especially for the development of severe stages of ROP. (32)
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SUMMARY
Every year more than 15 million babies are born preterm (born alive before 37 weeks of
pregnancy are completed, according to WHO), and that number is rising. Complications from
prematurity are the leading cause of death in children under the age of 5. One of the main risk
factors of preterm birth is chorioamnionitis, acute inflammation of the membranes and
chorion of the placenta. Chorioamnionitis can lead to development of maternal and fetal
inflammatory response characterized by the release of cytokines and chemokines. That
encourages prostaglandin release, ripening of the cervix, membrane injury and preterm birth.
Preterm birth is major risk factor for development retinopathy of prematurity, retinal vascular
disease, main cause of childhood blindness. We designed a prospective cohort study, that
included born premature infants less than 32 weeks of gestation, during period between
January 1999 and December 2008, whose placentas were regularly submitted for
histopathological diagnosis. The aim of this study was to evaluate a causal relationship
between histological chorioamnionitis and retinopathy of prematurity with the use a standard
descriptive statistics and path-analysis. Like other similar studies we confirmed that
histological chorioamnionitis cannot be definitively considered as risk factor for development
of retinopathy of prematurity in any stage.
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CONCLUSION
Analysis of data from our study population with conventional statistical methods showed us
that there is a strong association between shorter gestational age, lower birth weight, FIRS,
lower Apgar score at 5 minutes, and development of ROP (any stage), but it is not the case
with the histological chorioamnionitis, amniotic infection, surfactant use and mechanical
ventilator support. However, with path analysis we confirmed that histological
chorioamnionitis and FIRS, both have significant effect on gestational age but not significant
effect on development of ROP. Mechanical ventilation wasn’t statistically significant risk
factor for development of ROP by our study and maybe we can explain this with a sample
size.
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