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ABSTRACT

Objectives: Preterm premature rupture of membranes (PPROM) remote from term is an important obstetric cause of
maternal and fetal adverse outcomes. The aim of our study is to examine the efficacy of ampicillin and Lactobacillus casei
rhamnosus treatment in cases of PPROM remote from term.

Material and methods: The study was carried out by examining the results of cases who were given Ampicillin
and Lactobacillus casei rhamnosus treatment. The patients were divided into two groups. Group 1 who didn’t develop
clinical chorioamnionitis and Group 2 who developed clinical chorioamnionitis. Obstetric characteristics, neonatal
outcomes, adverse events were recorded.

Results: A total of 46 pregnant women, 40 in Group 1 and six in Group 2, were included in the study. The frequency of
clinical chorioamnionitis developing during the treatment was found to be 13.0%. Mean gestational age at diagnosis was
28.43 + 2.38 and 28.17 * 1.33 for Groups 1 and Group 2, respectively. Mean gestational age at the time of delivery
was 32.38 +2.07 31.33 £ 1.63 for Group 1 and Group 2, respectively. The mean latency period for Group 1 and Group 2 was
27.45 £ 1.71 days, 23.66 + 4.53, respectively. Sepsis developed in six newborns (15%) in Group 1, while it developed in
three newborns (50%) in Group 2. While 90% of the babies in Group 1 were discharged from the hospital, this rate was
66.7% in Group 2.

Conclusions: Ampicillin + Lactobacillus casei rhamnosus is an effective treatment method in PPROM cases and positively

14

affects perinatal outcomes.
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INTRODUCTION

Preterm premature rupture of membranes (PPROM) is
the rupture of membranes developing without uterine activ-
ity prior to the 37t week of gestation. PPROM remote from
term s a subtype of PPROM that occurs in 23-31 weeks and
6 days of pregnancy. Generally, PPROM has many maternal
and fetal adverse effects. PPROM accounts for 30-40% of
preterm births and is an independent risk factor for neonatal
morbidity and mortality resulting from prematurity, respira-
tory distress syndrome (RDS), intraventricular hemorrhage,
sepsis, and pulmonary hypoplasia [1]. In the long term, there
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is a risk of developing neurological sequelae (cerebral palsy)
and lung disease (bronchopulmonary dysplasia) [2]. Since
neonatal complications increase significantly in deliveries
below 32 weeks, prolonging the gestational period is pre-
ferred in appropriate cases to decrease neonatal mortality
and morbidity. Despite treatment, 50-60% of women with
PPROM remote from term deliver within a week after the
rupture of membrane [3].

Maternal risks also exist in the presence of PPROM and
its subtype. The most important risk factor is clinical cho-
rioamnionitis; the frequency of chorioamnionitis in PPROM

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download articles
and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

482


https://orcid.org/0000-0002-6318-5175
https://orcid.org/0000-0002-7447-8264
https://orcid.org/0000-0003-2808-5862
https://orcid.org/0000-0003-1100-0113
https://orcid.org/0000-0003-2512-7705
https://orcid.org/0000-0002-9988-2183

Salih Burcin Kavak et al., Ampicillin and L. casei rhamnosus in pPROM

or spontaneous preterm births has been reported to be
40-70% [4]. Clinical chorioamnionitis also causes bleeding
secondary to uterine atony, uterine rupture, endometritis,
pelvic abscess, maternal sepsis, and an increase in the need
for intensive care [5-7].

The most common source of the development of chorio-
amnionitis is the formation of fetal vessels (choriovasculitis)
and inflammation of the amnion membrane (amnionitis) as
a result of the change of normal flora in the lower genital
tractand the increase in the number of pathogenic bacteria.
This leads to the formation of prostaglandin, matrix metal-
loprotease and reactive oxygen radicals in maternal tissues
after a while [8]. Maternal and fetal systemic inflammation
also occurs in chorioamnionitis [9, 10]. Cytokine increase in
fetal blood initiates white matter necrosis in the brain. Fetal
inflammatory response syndrome (FIRS) causes neurological
sequelae in the long term [11]. It is thought that the main
cause of neonatal morbidity is FIRS [12].

Antibiotic use in PPROM is associated with the preven-
tion of clinical chorioamnionitis, prolongation of the latent
phase, and reduction of neonatal and maternal morbidity
[13, 14]. However, antibiotics used in the treatment of chorio-
amnionitis also have a detrimental effect on the normal flora
of the lower genital tract. This is especially the case when
broad-spectrum antibiotics are used in treatment [15, 16].
Normally, Lactobacillus spp. species in vaginal microflora
constitute the most important barrier against the devel-
opment of infection. Vaginal infections developing during
pregnancy are successfully treated with locally applied pro-
biotics [17]. A previous study showed that vaginal probiot-
ics administered synchronously with antibiotic treatment
prolong the latent phase significantly and positively affect
neonatal outcomes in PPROM cases remote from term [18].

This study aims to examine the perinatal effects of the
antibiotic + vaginal probiotic treatment used in PPROM
cases remote from term.

MATERIAL AND METHODS

The retrospective study was conducted by evaluating
the results of expectant treatment applied to patients hos-
pitalized with the diagnosis of PPROM remote from term
(cases with 23 weeks and 31 weeks and 6 days of pregnancy)
in the Obstetrics Service of Firat University Faculty of Medi-
cine, Department of Obstetrics and Gynecology between
January 2019 and January 2021.The study was initiated after
the approval of the local ethics committee (Ethics commit-
tee approval number: 2019-01/25). Patients with a preg-
nancy between 23 weeks and 31 weeks and six days at the
time of diagnosis and those in whom the period between
the date of hospitalization and the date of birth (latent phase)

was 14 days or more were included in the study. Through
the examination of the files, the age, obstetric history
and characteristics of the pregnancy were recorded. Patients
who were in active labor at the time of admission, who
experienced clinical signs of chorioamnionitis [fever, uter-
ine fundal tenderness, maternal tachycardia (> 100/min),
fetal tachycardia (> 160/min) and purulent amniotic fluid],
who had fetal distress and/or significant vaginal bleed-
ing as well as those with other obstetric risk factors such
as pregnancy-induced hypertension, gestational diabetes,
fetal anomaly, and multiple pregnancies were excluded
from the study.

The records regarding ultrasonography performed
for the confirmation of gestational age and evaluation of
amniotic fluid volume were examined and fetal results
were recorded. In the treatment plan, the white blood cell
and lymphocyte count and C reactive protein (CRP) values in
thebloodvaluesobtainedfromthepatientswererecorded.The
values at the time of delivery and the values at the time of
admission were recorded.

As the standard treatment protocol, Ampicillin 1 g flc.
4% 1/day (Ampisina 1 g.flc., Mustafa Nevzat Pharmaceuticals
Istanbul, Turkey) and vaginal 1 x 1/day of Lactobacillus casei
rhamnosus (> 40000 CFU) (Vagiflor vaginal capsule, Paris,
France) were given to all patients until delivery. Antibiotic
treatment was continued for three weeks and discontinued
for one week. In this way, it was continued until birth. Lactoba-
cillus casei rhamnosus treatment was continued until delivery.
Magnesium sulphate IV was initiated for fetal neuroprotection
in cases with a pregnancy between 23-31 weeks and six days
among the cases decided to give birth [19]. As the clinical
criteria of chorioamnionitis, the key clinical finding associ-
ated with clinical chorioamnionitis was accepted as having
at least two of the following symptoms: fever, uterine fundal
tenderness, maternal tachycardia (> 100/min), fetal tachycar-
dia (> 160/min), and purulent or foul amniotic fluid [20]. In
those who developed clinical chorioamnionitis, broad spec-
trum antibiotics that were effective against Gram-positive
and Gram-negative microorganisms were initiated.

The patients were divided into two as Group 1 who
did not develop chorioamnionitis during the treatment
and Group 2 who developed clinical findings of chorioam-
nionitis during the treatment. In both groups, gestational
age during delivery, the latent period, birth weight, and the
5-minute APGAR score after birth were obtained from
the records. Neonatal complications such as neonatal sepsis,
respiratory distress syndrome (RDS), pulmonary hypoplasia,
pneumonia and necrotizing enterocolitis (NEC), retinopathy
of prematurity, and perinatal mortality data were obtained
from the records of the neonatal unit.
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Statistical analysis

Statistical Package for the Social Sciences 21.0 statistics
software was used for statistical analysis of the data. Within
group evaluations, the normality tests of continuous vari-
ables were performed using the Kolmogorov Smirnov test.
The Paired Samples t-test was used to compare normally
distributed continuous variables, while the Related Sample
Wilcoxon Signed Rank Test was used to compare continuous
variables which were not normally distributed. While com-
paring the within-group mean measurement of continuous
variables in the group with n < 30, the Related Sample
Wilcoxon Sign Rank test was used again.

The Repeated Measures ANOVA method was used to
test whether two different measurements of continuous
variables belonging to the same group changed due to
a factor. The Mann Whitney U test was used to compare
continuous variables between the two groups. The Shapiro
Wilk Test was applied to determine whether the data were
normally distributed. p < 0.05 was considered statistically
significant.

RESULTS

During the period, 2829 deliveries were conducted
in the obstetrics service. Preterm PROM was detected in
321 cases (11.34%), and PPROM remote from term was
diagnosed in 97 cases. The incidence of PROM remote from
term was calculated as 3.42% (1/29). In 51 cases, the latent
phase lasted less than 14 days. Twelve of these cases were
in activation at the time of diagnosis. Nine showed clinical
signs of chorioamnionitis. Thirty cases gave birth between

2 and 13 days after diagnosis. In the cases who received Am-
picilin + L. casei rhamnosus treatment, the cases (46 cases)
whose latent phase was 14 days, or more were found to
be 60.5%.

Clinical chorioamnionitis developed in 6 (13.04%) of
the 46 pregnant women included in the study. Accordingly,
40 cases without clinical chorioamnionitis were determined
as Group 1 while six cases with clinical chorioamnionitis
were accepted as Group 2. The patients were delivered in
those who developed clinical findings of chorioamnioni-
tis. Other cases were terminated in the gestational age of
maximum 34 weeks 0 days depending on obstetric indica-
tions. In both groups, cesarean section (C/S) was performed
with obstetric indications, and C/S ratio was 30% in Group
1 whereas it was 83.3% in Group 2. Additionally, in Group 2,
two cases were taken to C/S due to previous C/S, one case
due to breech presentation, one case due to cord prolapse,
and one case due to fetal dysterosis. Surgical site infec-
tion developed in three cases (7.5%) who underwent C/S
in Group 1, while it occurred in one case (16.6%) in Group 2.
Maternal mortality and permanent morbidity were not seen
in either group.

In Group 1 (n: 40), obstetric characteristics and labora-
tory data at the time of diagnosis and delivery are pre-
sented in Table 1. The mean gestational age at the time
of diagnosis was 28.43 + 2.38 while the mean gestational
age at the time of delivery was 32.38 + 2.07 (mean latent
time: 27.45 + 1.71 days). In this group, Hb and Htc values
decreased significantly as the pregnancy progressed. There
was no statistically significant difference between the time

Table 1. Obstetric and laboratory parameters of Group 1

Group 1 Parameters Mean sD

GW Admission 28.43 2.38
[week] Delivery 3238 2.07
WBC Admission 12332.00 3568.49
[10e*/pL] Delivery 12434.75 2749.55
Hb Admission 11.55 137
lg/dL] Delivery 10.67 1.48
Htc Admission 34.96 432

[%] Delivery 3234 437

Plt Admission 27433 79.51
[10e3/pL] Delivery 263.20 77.06
Lymphocyte Admission 1.57 0.51
[10e3/pL] Delivery 1.64 0.56
CRP Admission 7.39 5.55
[mg/L] Delivery 8.10 5.60

Difference PDri:f:::‘i;nal p correlation p value
3.950 13.9% 0.000 0.000**
102.750 0.8% 0.706 0.883*
-0.878 -7.6% 0.000 0.000*
-2.617 -7.5% 0.001 0.000*
-11.125 -4.1% 0.000 0.221*
0.076 4.9% 0.191 0.478*
0.704 9.5% 0.002 0.657**

* — paired t test; ** — related Sample Wilcoxon Signed Rank test; CRP — C reactive protein; Hb — hemoglobin; Htc — hematocrit; SD — standard deviation;

Plt — platelet; WBC — white blood cell; GW — gestational weeks
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Table 2. Obstetric and laboratory parameters of Group 2

Group 2 Parameters Mean SD

GW Admission 28.17 133
[week] Delivery 3133 1.63
WBC Admission 1206667  3616.44
[10e*/pL] Delivery 1286667  4175.00
Hb Admission 11.13 0.87
lg/dL] Delivery 9.85 1.14
Htc Admission 33.65 2.54

[%] Delivery 29.70 3.53

Plt Admission 299.17 111.72
[10e3/ul] Delivery 359.50 144.58
Lymphocyte Admission 1.65 0.74
[10e3/uL] Delivery 1.87 0.19
CRP Admission 8.00 5.54
[mg/L] Delivery 118.17 54.80

Difference

110.167

Proportional

Difference p correlation p value**
3.167 11.2% 0.395 0.026
800.000 6.6% 0.097 0.345
-1.283 -11.5% 0.064 0.043
-3.950 -11.7% 0.114 0.028
60.333 20.2% 0.096 0.249
0.217 13.1% 0.145 0.357

1377.1% 0.445 0.028

** — related Sample Wilcoxon Signed Rank test; CRP — C reactive protein; Hb — hemoglobin; Htc — hematocrit; SD — standard deviation; Plt — platelet; WBC — white

blood cell; GW — gestational weeks

of diagnosis and the time of birth in lymphocyte (Paired
ttest) and CRP (Related Sample Wilcoxon Signed Rank test),
levels (p > 0.05).

Obstetric characteristics and laboratory data of
Group 2 (n: 6) at the time of diagnosis and delivery are
giveninTable 2, and the mean gestational age at the time of
diagnosis was 28.17 + 1.33 and the mean gestational age at
thetime of delivery was found to be 31.33 + 1.63 (mean latent
time: 23.66 + 4.53 days). In this group, Hb (Related Sample
Wilcoxon Signed Rank test) and Htc (Related Sample Wilcox-
on Signed Rank test) values showed a significant decrease
as the pregnancy progressed (p < 0.05). The patients were
delivered in one case on the 40t day after admission to the
hospital, two on the 27t day, one on the 20 day, and two
on the 14t day as clinical chorioamnionitis developed. In
Group 2, there was a 20.2% increase between Plt. (Related
Sample Wilcoxon Signed Rank test) values at the time of
diagnosis and at the time of delivery. This increase was
not statistically significant (p > 0.05). While there was no
significant difference between lymphocyte (Related Sample
Wilcoxon Signed Rank test) levels in Group 2, when CRP (Re-
lated Sample Wilcoxon Signed Rank test) levels were exam-
ined, a statistically significant difference was found between
the time of diagnosis and the moment of birth (p < 0.05).

When obstetric characteristics and neonatal param-
eters of the pregnant women were compared for Group 1
and Group 2, it was found that the results were similar. The 5-
-minute APGAR score was higher in Group 1 and that result
was statistically significantin Group 1 (p < 0.05, Mann Whit-
ney U test.). Values are given in Table 3.

Table 3. Obstetric characteristics and neonatal parameters of

pregnant women

Group 1 (n: 40) Group 2 (n: 6) .
Parameters Mean + SD Mean + SD p value
Age [year] 29.270.96 26.83+ 137 NS
GW admission 28.42+0.37 28.16 £ 0.54 NS
GWdelivery  32.37+037 31.33+0.66 NS
Latentiphaset = o7 s 171 2360+453 NS
[day]
AT 196587 +8646  1700+14527 NS
weight [gram]
APGARSCOre g 551017 5.83 +0.087 0.003
5" minute

* — Mann Whitney U test; GA — gestational age; SD — standard deviation;
GW — gestational weeks; NS— not significant

When neonatal parameters are examined

Sepsis developed in six newborns in Group 1 (15%,
within group %). Two newborns who developed sepsis died
while four newborns were discharged. When sepsis fac-
tors were examined, it was seen that Staph. Aureus grew in
one newborn, Staph. Epidermidis in two newborns, Strep.
Viridans in a newborn and although a newborn showed
signs of sepsis, there was no reproduction in repeated cul-
tures. Records of a newborn referred to another hospital
with a pre-diagnosis of sepsis were not available. In Group 1,
a total of four newborns died (10%, within group %). Two
(5%, within group %) died due to sepsis. One of the
two newborns who died due to sepsis was born at 27 weeks
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and 1 day with abdominal bleeding due to placenta previa
totalis, and the baby died on the 11t day due to sepsis.
The second newborn was born at 30 weeks and 2 days
(uterine anomaly, breech delivery could not be stopped),
and died on the 63" day due to sepsis. In the third newborn
who died, the latent phase was determined as 26 days and
was delivered at 32 weeks and 2 days upon the development
of severe preeclampsia. The baby died on the second post-
natal day due to the development of tension pneumothorax
and gastrointestinal bleeding. The 4" newborn was born in
the 30th week of gestation and died on the postnatal 2"
day due to prematurity and respiratory failure. Congenital
hypothyroidism and amniotic band syndrome were diag-
nosed in anewborn who developed PPROM at the 28t week
of gestation and gave birth at the 32" week and 29 day
(latent phase 30 days). In this group, intrauterine growth re-
tardation (IUGR) was diagnosed in five fetuses (12.5%, within
the group). Prematurity retinopathy (ROP) developed in five
newborns in Group 1 (12.5%, within group %). All newborns
who developed ROP were discharged.

Six cases with clinical chorioamnionitis were detected
in Group 2, three of the newborns developed sepsis (50%,
within the group%) and two babies (33.3%, within the group
%) died due to sepsis. Considering sepsis factors, it was seen
that Streptococcus spp. grew in one newborn, Acinetobacter
in one newborn, and Staph. epidermidis in one newborn.
The birth week of one of the newborns who died was de-
termined as 30 weeks and 2 days, and the baby died on the
postnatal 2" day. The birth week of the other newborn was
determined as 29 weeks and 3 days and died from sepsis
on the 36t day. While one of the babies who died was diag-
nosed with sepsis and pulmonary hypertension, there was
no pathology other than sepsis in the others. A newborn
with sepsis was successfully discharged. Amniotic band syn-
drome and pyloric stenosis were diagnosed in a newborn.
Premature retinopathy (ROP) developed in two newborns
(33.3%, within group%). All newborns who developed ROP
were discharged. In the first group, five fetuses (12.5%)
developed intrauterine growth retardation (IUGR), while
there was no such diagnosis in the second group. Newborns
are accepted as Small for gestational age (SGA). While res-
piratory distress syndrome developed in three cases (7.5%)
in Group 1, it developed in two cases (33.3%) in Group 2.
Amniotic band syndrome was diagnosed in one newborn
in both groups (2.5% and 16.6%, respectively). Neonatal
results of both groups are given in Table 4.

DISCUSSION
Etiology of PPROM is multifactorial. Expectant treatment
is conventionally applied in cases of uncomplicated rupture
of membranes that develop less than 34 weeks. For this
purpose, antibiotics, corticosteroids, magnesium sulfate,

Table 4. Neonatal results of Group 1 and Group 2

Newborn Results Group 1 (%) Group 2 (%)
n:40 n:6

Discharged 36 (90) 4(66.7)

Died 4(10) 2(333)

Sepsis developed 6(15) 3(50)

Death due to sepsis 2(5) 2(33.3)

ROP 5(12.5) 2(333)

ABS 1(2.5) 1(16.6)

SGA 5(12.5) -

RDS 7(17.5) 3(50.0)

ABS — amniotic band syndrome; n — number; RDS — respiratory distress
syndrome; ROP — retinopathy of prematurity; SGA — small for gestational age

and tocolytics are used. While antibiotics are given to pre-
vent the development of morbidity due to chorioamnionitis
and neonatal infection and to prolong the latent phase, the
others are used to reduce adverse neonatal outcomes[21-23].
Chorioamnionitis is one of the main causes of maternal
and neonatal morbidity. The incidence of chorioamnionitis
is inversely proportional to gestational age. Its frequency
is 41% in births before 27 weeks, while it is 15% in births
between 28-36 weeks [24]. Chorioamnionitis can occur
clinically, subclinically or histologically. Unlike histologi-
cal chorioamnionitis, the negative effects of clinical cho-
rioamnionitis on the newborn are more pronounced [25].
In a study conducted by Nasef et al. [26], it was shown that
histological chorioamnionitis had no effect on neonatal
morbidity and neurodevelopmental disorders.
Unfortunately, there is no objective diagnosis of clini-
cal chorioamnionitis. The most important parameter in di-
agnosis is maternal fever (38°C and above) [20]. Maternal
leukocytosis white blood cell (WBC) over 15,000 alone is
not a definitive feature for diagnosis [27]. When clinical
chorioamnionitis is suspected, other reasons explaining
fever should be excluded [28]. When a clinical diagnosis
of chorioamnionitis is made due to adverse maternal and
fetal effects, delivery should be planned regardless of the
gestational age [29]. In our study, the frequency of clinical
chorioamnionitis was found to be 13.0% (6 cases). After the
diagnosis, the pregnancies of these cases were terminated.
The type of delivery was determined by obstetric indica-
tions, and permanent maternal morbidity did not develop.
Some recent studies examining PPROM cases remote
from term have shown a significantimprovement in perina-
tal outcomes with the use of vaginal probiotics in addition
to standard antibiotic treatment [18, 30]. Vaginal probiotics
containing lactobacilli are the most widely used probiotic
group. Lactobacilli decrease vaginal pH by producing lactic
acid, produce antibacterial agents and stimulate the im-
mune system by producing anti-inflammatory cytokines
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[31-33]. Probiotics can be used safely in any period of preg-
nancy [34].

Infection development is an important problem
in PPROM cases. In a study, the frequency of intrauterine in-
fection was found to be 60% in cases where antibiotics were
not used after membrane rupture, due to ascending bacte-
rial invasion [3]. In PROM cases remote from term, for whom
Bendix et al. applied expectant treatment, 45% of the ma-
jor complications developed due to chorioamnionitis [35].
In another study, 1153 PPROM cases with 24-34 weeks of
gestation were examined retrospectively, and the frequency
of clinical chorioamnionitis was found to be 29% [36]. In our
study, the frequency of clinical chorioamnionitis was found
to be 13.0%. The use of a probiotic agent as a treatment
has been found to be effective in reducing clinical rates of
chorioamnionitis.

In the study of Aziz et al. [36], newborns born to moth-
ers with PPROM diagnosed with clinical chorioamnionitis
were found to have higher (34.8% vs 22.9%) RDS, necrotiz-
ing enterocolitis, intracranial hemorrhage, pneumonia,
and low 5-minute APGAR scores compared to newborns
born to mothers without chorioamnionitis. In the study,
the frequency of neonatal sepsis in the group developing
chorioamnionitis was 7.1% while it was 5.6% for the other
group.The low 5-minute APGAR score was found to be 34%
versus 23%. In our study, the frequency of neonatal sepsis
in the group developing chorioamnionitis was 50% versus
15%, the low 5-minute APGAR score was found to be 50%
versus 5%, and the frequency of RDS was 33.3% vs 7.5%.
Since our study evaluated cases with latent phase longer
than 14 days, we think that sepsis rates were higher.

Approximately 75% of cases developing midtrimes-
ter PPROM give birth within 15 days [37]. Therefore, we
examined cases in which the latent phase was at least
14 days. With the antibiotic + probiotic treatment applied
during the expectant treatment, the mean latent phase was
27.4daysin Group 1, whereas it was 23.6 days in Group 2.We
think that fetal weights were positively affected in both
groups due to the positive contribution of the treatment on
the latent phase. The mean weight of the babies in Group 1
was 1965.87 + 86.46 g. and 1700 * 145.27 g. in Group 2.
Newborn weights were not statistically significant between
both groups. However, SGA was detected in five newborns
in Group 1.

In our study, 66.7% of the newborns in the group devel-
oping clinical chorioamnionitis were discharged healthily
from the hospital, while this rate was found to be 90% in
the group without chorioamnionitis. Considering Group 2
and Group 1, respectively, neonatal mortality was 33.3%
versus 10%, ROP was 33.3% versus 12.5%, and amniotic band
syndrome was 16.6% vs 2.5%. We think that the prolonga-
tion of the latent phase positively affects neonatal outcomes

in both groups. In our study, no cases of intracranial hem-
orrhage and necrotizing enterocolitis were found in either

group.

CONCLUSIONS

Ampicillin + Lactobacillus caseirhamnosus is an effective
treatment method in PPROM cases and positively affects
perinatal outcomes. The limitation of our study is that it
is retrospective, and the number of cases is relatively low.
In addition, long-term neurological results in newborns
could not be examined. There is a need for larger scale
studies on the issue.
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