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Abstract

Purpose: We aimed to investigate the relationship
between adverse neonatal outcomes and the time period
of labor in between urinary tract infection in preterm
premature rupture of membranes (PPROM) to preterm
labor (PL).

Materials and Methods: We evaluated a total number of
1033 pregnant patients who admitted to our center
between 2008 and 2014, with retrospective analysis. Study
groups consisted of 446 PPROM and 587 PL patients who
had urine cultures.

Results: We determined cervical lengths which were
measured by transvaginal ultrasonography, with OR =
0.806 and amniotic fluid index (AFI), OR = 0.961 in
PPROM group, which had positive urine culture, and also
cervical length OR = 0.862 in PL group which had
positive urine culture and to be associated with shorter
than seven days of delivery. Additionally, we determined
that only the AFI, with OR= 0.982, to be associated with
adverse neonatal outcomes in the PPROM group, having
positive urine culture.

Conclusion: AFI and cervical length can also be used to
predict adverse neonatal outcomes and time of delivery in
urine culture positive PPROM and PL patients.
Keywords:. Preterm premature rupture of membranes;
preterm birth; urinaty system infection.

Oz

Amag: Preterm erken membran riiptiriinde (PPROM) ve
preterm  dogumda (PD) idrar yolu enfeksiyonunun
olumsuz neonatal sonuclart ve dogum stresine ile
arasindaki iligkinin aragtirilmasini amacladik.

Gereg ve Yontem: 2008-2014 yillari arasinda merkezimize
basvuran 1033 gebe Thastayt  retrospektif olarak
degerlendirdik. Calisma gruplari 446 PPROM ve 587 PD
hastasindan olusuyordu.

Bulgular: Idrar kiltirii pozitif PPROM hastalarinda
transvajinal ultrasonografi ile 6l¢iilen servikal uzunluk(OR
= 0.806,) ve amniyon sivist indeksi (AFI), (OR = 0.961) ve
idrar kiltirtt pozitif PD hastalarinda sadece servikal
uzunluk OR = 0.862 dogum siiresinin yedi giinden daha
kisa olacagi ile iligkili idi. Ayrica idrar killtiri pozitif olan
PPROM grubunda AFI’ nin (OR = 0.982) olumsuz
neonatal sonuglarla iliskilendirilecegini belitledik.

Sonug: Idrar kiiltiirii pozitif PPROM ve PD hastalarinda
olumsuz neonatal sonuglart ve dogum zamanini
ongérmede AFI ve servikal uzunluk da kullandabilir.

Anahtar kelimeler: Preterm membranlarin erken raptiiri;
erken dogum; gebelikte triner sistem enfeksiyonu.
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INTRODUCTION

The urinary system is the most common system
getting infected during pregnancy due to the
hormonal changes resulting in dilation in it, and delay
in the emptying of the system because of the
increasing pressure on the ureters in advancing
gestational weeks!?. Urinary system infections are
observed in 20 % of all pregnancies®*. Asymptomatic
bacteriutia  (ASB), acute cystitis, and acute
pyelonephritis are the types of urinary system
infections, seen during pregnancy® ASB has a 6 %
recurrence rate, and 40% of the patients having a
recutrence, develop acute pyelonephritis’. American
College of Obstetricians and Gynecologists (ACOG),
recommend taking spot urinary samples from all of
the pregnant and advice taking a urinary culture from
the ones having positivity for infection’.

Acute pyelonephritis may end in serious maternal
complications like maternal septic shock, respiratory
insufficiency due to pulmonary edema, disseminated
intravascular coagulation, and acute renal failure®.
From 20% to 50 % of it is also associated with
preterm labor (PL), the incidence of which is 5-8%
worldwide®!0. Premature birth is the leading cause of
perinatal  morbidity and  mortality!!.  Four
mechanisms are accused of playing a role in the
development of PL, which are activation of the
maternal-fetal ~ hypothalami-hypophysial ~ tract;
infection or inflimmation of the genitourinary
system; overdistension of the uterus; and ablatio
placenta. In these four mecanisms, the one most
frequently seen, and most suspected is the infection/
inflammation of the genitourinary system. Wing et al.
showed increased PL incidence in the patients having
acute pyelonephritis®. Kassetet al.reported 10- 20 %
decrease in PL in the patients having ASB, after
antibiotic treatment!?.

Preterm premature rupture of the membranes
(PPROM) remains the leading cause of preterm
deliveries and neonatal mortality and morbidity. <34
weeks in  women with PPROM, clinical
chorioamnionitis occurred in  17.8% of the
pregnancies. Neonatal mortality was 7.4%, and the
rate of NICU admission was 72.9%!3. In addition, the
risk of periventricular leukomalacia, early neonatal
bacterial infection, bronchopulmonary dysplasia or
cerebral palsy increases in PPROM cases compared
to preterm delivery!4.

In this study, we aimed to investigate the relationship
between urinary system infection and the delivery
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time and adverse pregnancy outcomes, in the patients
who had PL and preterm premature rupture of
membranes (PPROM).

MATERIALS AND METHODS

A total of 1033 inpatients, who admitted to our
perinatology clinic between 2010 and 2014, having
PL and PPROM were included in the research, and
their  urinary culture results were studied
retrospectively.

Of the patients, 466 had PPROM, whereas 587 of
them had PL. The patients of the PL group had 80 %
cervical effacement and/ or 2 cm or more cervical
dilation accompanied with four uterine contractions
in 20 minutes or 8 in 60 minutes, having total
amplitudes more than 120 Montevideo units'>. The
patients in the PPROM group were confirmed to
have amniotic fluid leakage in the examination with
the sterile speculum.

All patients in the study group were measured for
fetal biometric parameters, with the help of Toshiba
Aplio 500; amniotic fluid indexes (AFI) were
calculated after measurement in every four chambers.
Cervical length for each patient was measured via
transvaginal sonography in the sections covering 75%
of the screen and in which internal os, external os,
cervical canal, and endocervical canal were seen all
together.

The infection parameters for all of the patients were
analyzed via white blood cell count (WBC),
neutrophil count, neutrophil/ lymphocyte ratio
(NLR), and C-reactive protein (CRP) in our
laboratory, with Beckman Coulter (High Wycombe,
UK) Gen-S. Urine culture was obtained from
pregnant women with pyuria, bacteriuria, or nitrite in
the spot urine analysis. Mid urine samples were used
for urine cultures, and the results which had more
than 105 colonies/mL were accepted as positive.

Prophylactic antibiotic treatment was applied to all
patients with diagnosis of PPROM, and PL, after
samples for urine cultures were taken. The treatment
strategy was changed due to the exact pathogen after
a positive culture, and prophylactic regimen was
stopped if the patient had a negative culture.

The study protocol was performed according to the
principles of the Declaration of Helsinki and
approved by the local ethical committee of Zekai
Tahir Burak Women's Health Education and
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Research Hospital. date / number:

24.03.2014/39].

[approval

In our study, we used the clinic, ultrasonographic,
and laboratory data, which were collected at the
beginning of the hospitalization of the patients.
Neither the cervical-vaginal or urinary cultures, nor
the spot urine samples were taken during the
hospitalization period were included in the study.
Cervical-vaginal cultures were collected during their
hospitalization period. The patients having urinary
catheters, having respiratory system infections,
abscess of Bartholin’s gland or a dental abscess were
also excluded.

Presence of one of the following criteria was accepted
as an adverse neonatal outcome: 1) APGAR score<
7 in 5 minutes, 2) pH of blood sampled from
umbilical artery < 7.0, 3) need for intubation in the
first 24 hours after delivery, 4) meconium aspiration,
5) presence of hypoglycemia, hyperbilirubinemia,
hypothermia, intraventricular hemorrhage,
necrotizing enterocolitis, seizures, sepsis, respiratory
distress syndrome, and neonatal death in the first 28
days postpartum!®.

Vital parameters for all of the patients were recorded
with simultaneous fetal monitorization results.
Betamethasone treatment (2x 12mg, intramuscular
injection, 24 hours apart) for fetal pulmonary
maturation and tocolysis with nifedipine (3x 10mg,
bolus, and per-oral, in every 20 minutes in the first
hour, then 4x20 mg for the continuum per-oral) were
applied to all patients.

Statistical analysis

Data analysis was done with SPSS 17 (SPSS Inc.,
Chicago, IL, United States). The mean of the
variables, with 95% confidence interval (CI), count of
the patients and the percentage of the data were used.
The Kolmogorov-Smirnov test was used to
determine whether the distributions of continuous
variables were normal; the Levene's test evaluated the
homogeneity of variances. Continuous variables were
shown as meantstandard deviation (SD) or median
(min-max), where applicable. While the Student's t-
test compared the mean differences between case and
control groups, otherwise, the Kruskal-Wallis test
was applied for comparisons of the median values,
and the Pearson's Chi-Square test analyzed nominal
data. Multivariate logistic regression analysis was used
to determine a relationship between adverse neonatal
outcomes  and  laboratory,  clinical  and
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ultrasonographic parameters.

Also, Logistic regression analyses were used to
evaluate the labor period lasting less than 7 days in
each PL and PPROM groups. Pearson's correlation
and Spearman's tho tests were used to examining the
correlations of variables. The data were reviewed at
the 95% confidence level, and a p-value of <0.05 was
considered significant.

RESULTS

A total of 1033 patients, having the diagnosis of PL
or PPROM were included in the study. Of those, 446
were in the PPROM group, and 587 of them were in
the PL group. Each group was sub-grouped into two,
as having a positive urine culture and not. One
hundred and sixteen (26%) patients of the PPROM
group and 128 (21.8%) patients of the PL group had
positivity in their cultures; whereas 330 (74%)
patients of the PPROM group and 459 (78.2%) of the
PL group did not. The subgroups did not differ in
terms of age, gravity, body mass index (BMI),
smoking, weight gained during pregnancy, the week
in which labor started, birth week and birth weight.
Besides, there was not a significant difference in the
AFI and cervical lengths of the PPROM and PL
patients, who have positivity in their urine cultures

and who did not (Table 1).

The PL and PPROM patients who had positive urine
cultures and who did not were divided into six
subgroups according to the time period passed from
the beginning of the labor process to the delivery
time as first 24 hours, 1-3 days, 4-7 days, 8- 15 days,
16-21 days and more than 21 days. There was not a
significant difference between these groups in the
time period lasting till the delivery (Table 1).

In the PPROM group, the subgroup having positive
urine culture was examined for the spot urine
analyses. Twenty-three patients (19.82%) had normal
results, whereas 29 of them (25%) had bacteria and
39 of them (33.64%) had leucocyte. The urine culture
negative subgroup of the PPROM group included
153 patients (46.36%) having normal results; 42
patients (12.72%) having bacteria and 67 patients
(20.32%) having leucocyte. The urine culture positive
and negative subgroups were significantly different
for these urine parameters (p < 0.001); whereas they
did not differ for nitrite and protein levels (Table 2).
In the PL group, the spot urine analyses for culture-
positive and negative subgroups were as follows:
nittite positivity in 11 (8.7%)/ 15 (3.27%) patients;
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bacteria in 40 (31.24%)/ 78 (16.97%) patients, and
in  41(32%)/ 90
There

leucocyte
respectively.

was

(19.6%)
statistically

significant
difference between the groups (p<<0.001). In the PL

patients

group, 22 patients (17.18%) of the culture-positive
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Tablel. Comparison of demographic and ultrasonographic parameters of PPROM and PL groups

group and 208 patients (45.32%) of the culture-
negative group had normal spot urine analyses; which
was significantly lower in the culture-positive group
(p< 0.001) (Table 2).

PPROM PL
n= 446 n= 587
Positive Urine Negative Urine p Positive Urine Negative Urine p
Culture Culture value Culture Culture value
n=116 (26 %) n=330 (74 %) n=128 (21.8%) n=459 (78.2%)

Age (year)* 27.00 + 5.76 28.53 + 6.27 NS 26.15 £5.98 26.54+ 5.95 NS
Gravidy(n)** 1.92[1-4] 2.25 [1-7] NS 1.96 [1-8] 2[1-8] NS
Body Mass Index 28.34 +5.39 29.36 +5.41 NS 28.86 + 4.75 29.49 +7.93 NS
(BMI)*
Weight Gained During 10.47 £ 4.29 11.38 + 4.78 NS 11.51 £3.62 12.5714.81 NS
Pregnancy (kg) *
Smoking (n)*** 19 (48.73 %) 76 (19.7 %) NS 37(82.2%) 177 (85.9%) NS
Start of Labor (Week)** 30.15 (24.86-36.81) 30.62 (24.00-37.00) NS 30.73(26.71-36.14) 31.26 (24.28-36.57) NS
Cervical Length (mm)* 28.48 £10.90 27.54 +10.45 NS 29.83 £11.05 29.27+11.13 NS
Amnotic Fluid Index 60.81 £ 38.03 61.76 + 33.46 NS 110.34 +24.38 110.82 £9.85 NS
(AFD)*
Week of Delivery** 32.95 [24.28-40.23] 33.20 [33.86-41.57] NS 35.20[22.43-41.28] 35.64 [22.28-41.28] NS
Time first day 29 (18. 12%) 69 (20.9 %) NS 21(16.5%) 77 (18.27%) NS
Period 2-3 days 18 (15.51 %) 56 (16.96 %) 19(14.8%) 42 (10.6%)
Up To 4-7 days 22 (18.96 %) 74 (22.42 %) 19 (14.8 %) 72 (18.59%)
Delivery 8-15 days 9 (7.75 %) 20 (6.06%) 15 (11.7%) 56(13.7%)
ok 15-21 days 12 (10.34 %) 36 (10.9 %) 16 (12.5%) 47 (10.23%)

>21 days 26 (22.41 %) 75 (22.72 %) 38 (29.7%) 165(37.4%)
Birth Weight (g)* 1972.46 £770.39 2107.94 + 849.97 NS 2461.17 + 856.11 2639.69 +852.768 NS

Results were analyzed by independent sample t-test, Kruskal Wallis Test, Nonparametric Post-hoc Test. * Mean £ SD, **; Median [min-
max| ***; Pearson's chi-square test analyzed nominal data. A p value< 0.05 is considered as statistically significant. NS: nonsignificant.

BMI; Body Mass Index.

Table 2.Comparison of laboratory data of the PPROM and PL groups

PPROM PL
n= 446 n= 587
Urine culture positive Urine culture p Urine culture Urine culture p
n=116 (26 %) negative value positive negative val
n=330 (74 %) n=128 (21.8%) n=459 (78.2%) ue
Microscopy of | Normal 23 (19.82%) 153 (46.36%0) <0.00 22 (17.18%) 208(45.32%) <0
spot urine Nitrite 8 (6.89%) 20 (6.06%) 1 11 (8.7%) 15 (3.27%) .00
sample*** Bacteria 29 (25%) 42 (12.72%) 40 (31.24%) 78 (16.97%) 1
Leukocyte 39 (33.64 %) 67 (20.32 %) 41 (32%) 90(19.6%)
Protein 17 (14.65 %) 48 (14.54 %) 14(10.9%) 68(14.81%)
White Blood Cell Count (WBC) 13.09 £ 3.88 11.73 £ 3.55 0.024 12.86 £4.22 12.00 £3.85 NS
(103/mmd)*
Neutrophil (103/mm3) * 10.37 + 3.82 9.05 +3.40 0.024 10.06 £4.12 9.24 +3.68 NS
Lymphocyte(103/mm3)* 1.83 + 0.61 1.83 + 0.63 NS 1.80 £0.75 1.84 £0.67 NS
MPV (f)* 9.82 + 0.93 10.07 £ 0.90 NS 10.16 £1.12 10.05+0.95 NS
PDW (%o)* 11.84 £2.04 12.45 £ 2.25 NS 12.12 £2.56 12.18 £2.34 NS
PLCR (pg/mL)* 24.65 +6.68 25.94 + 6.41 NS 2598 + 7.64 26.67 +17.87 NS
m-CRP (mg/mL)** 96.77[0.29-225.27] 97.09 [0.20-87.71] NS 35.54[0.28-208.25] 27.82[0.26- NS
256.27]
Sedimantation (mm/hr)** 18.23 [6-48] 12.0 [10-28] NS 49.16 +18.08 43.28 +19.15 NS
Neutrophil/ lymphocyte ratio® 6.85 + 4.65 5.59 +3.23 0.038 7.41[1.57-24.95] 4.32[1.40-30.28] NS

Results were analyzed by independent sample t-test, Kruskal Wallis Test, Nonparametric Post-hoc Test. * Mean £ SD, **; Median [min-
max] ** nominal data were analyzed by Pearson's chi-square test. A p value< 0.05 is considered as statistically significant. Statistically,
significant p values are marked as bold in table. NS: nonsignificant. WBC; white blood cell, MPV; mean platelet volume, PDW; platelet
distribution width, Pler; platelet large cell ratio, m-CRP; C-reactive protein.
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The hematologic inflammation parameters were
compared in the PPROM and PL groups. The results
of PPROM patients having positive and negative
urine culture results were as follows: WBC 13.09 *
3.88/ 11.73 £ 3.55 mm’, neutrophil count 10.37 +
3.82/9.05 £3.40, and NLR 6.85 £ 4.65/ 5.59 +3.23
respectively. The inflaimmatory parameters were
significantly higher in the culture-positive PPROM
patients than the culture-negative group (p=0.024,

Evaluation of the delivery time and adverse neonatal outcomes

p=0.024, and p=0.038, respectively) (Table 2). In the
PPROM group,75% of the culture-positive patients
had infection with Escherichia coli, 16.7% with
Klebsiella pneumonia, 8.3% with Klebsiella oxytoca;
whereas 75% of the culture-positive patients of the
PL group had infection with Escherichia coli, 16.7%
with Klebsiella pneumonia, 4.2% with Proteus
mirabilis, and 4.2% with Staphylococcus aureus
(Table 3).

Table 3. The distribution of bacteria types produced in the urine cultures of PPROM and PL patients

Pathogen PPROM PL
Escherichia coli 75.0 % 75.0%
Klebsiella pneumonia 16.7 % 16.7 %
Proteus mirabilis 0 % 4.2 %
Klebsiellaoxytoca 8.3 % 0%
Staphylococcus aureus 0% 42%

We evaluated the PPROM and PL patients who had
positive urine cultures with logistic regression
analyses to detect the factors predicting delivery to
happen within seven days. We calculated the OR=
0.806 (95% CI= 0.705- 0.922, p=0.002) for cervical
length, measured with transvaginal ultrasonography;
and OR= 0.961 (95% CI= 0.932- 0.990, p= 0.01) for
decrease in AFI; and demonstrated these two as the
risk factors affecting delivery to happen within 7 days,
after the labor process had started, in the culture-
positive- PPROM group (Table 4). On the other
hand, only the shortening in the cervical length was
found to be a risk factor affecting delivery to happen

within seven days after the start of the labor, in the
culture-positive group; with OR= 0.862 (95%CI=
0.795-0.934, p<0.001) (Table 5).

With the logistic regression analyses done to detect
factors predicting adverse neonatal outcome in the
culture-positive- PPROM and PL groups, we
observed that a decrease in AFI was the only risk
factor for the adverse neonatal outcome in the
PPROM group [OR = 0.982 (95% CI=0.962-1.003,
p =0.028)] (Table 6); whereas none of the clinical,
ultrasonographic, and laboratory data was a risk
factor for the PL group (Table 06).

Table 4.Logistic regtession analyses of the variables in predicting delivery time to happen in 7 days in urine

culture positive PPROM

PPROM
Univariate Multivariate
OR (95%Cl) P value OR (95%CI) P value

Age (year) 1.050 (0.954-1.156 ) NS

Body mass index before pregnancy 0.965 (0.930- 1.003) NS

Weight gained during pregnancy(kg) 0.919 (0.813- 1.038) NS

Smoking 1.021 (0.815-1.278) NS

Gravity 0.736 (0.417-1.299) NS

The week labor started 1.120 (0.990-1.2606) NS

Cervical length measured by transvaginal 0.825(0.740-0.919) <0.001 0.806 (0.705-0.922) 0.002
ultrasonography (mm)

Amniotic fluid index (AFI) 0.968 (0.948-0.989) 0.003 0.961 (0.932- 0.990) 0.010
WBC (103/mm3) 1.077 (0.928-1.250) NS

WBC; white blood cell, kg; a kilogram
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Table 5.Logistic regression analyses of the variables in predicting delivery time to happen in 7 days in urine

culture positive PL patients

PL
Univariate Multivariate
OR (95%Cl) P OR (95%CI) P
Age 1.062(0.974-1.158) NS
Body mass index before pregnancy 1.126(0.997-1.272) NS
Weight gained during pregnancy(kg) 0.899(0.775-1.044) NS
Smoking 0.957(0.617-1.484) NS
Gravity 1.703(1.136-2.554) 0.010 1.504 (0.839-2.697) NS
The week labor started 1.023(0.896-1.169) NS
Cervical length measured by 0.855(0.790-0.925) <0.001 0.862 (0.795-0.934) <0.001
transvaginal ultrasonography (mm)
Amniotic fluid index (AFI) 0.993(0.972-1.014) NS
WBC (103/mmb3) 0.967(0.845-1107) NS

WBC; white blood cell, kg a kilogram

Table 6. Logistic regression analyses of the factors in predicting adverse neonatal outcomes in culture-positive

PPROM
PPROM
Univariate Multivariate
OR (95%Cl) P OR (95%Cl) P
Age 1.045 (0.941-1.160) NS
Body mass index before pregnancy 0.983(0.887-1.088) NS
Weight gained during pregnancy(kg) 0.861 (0.750-0.988) 0.033 0.892 (0.764-1.042) NS
Gravidy 1.200(0.639-2.253) NS
The week labor started 0.968 (0.851-1.102) NS
Cervical length measured by transvaginal 0.924 (0.863-0.988) 0.021 0.932(0.962-1.003) 0.053
ultrasonography (mm)
Amniotic fluid index (AFI) 0.975 (0.956-0.994) 0.010 0.982(0.962-1.003) 0.028

Cervical  length, measured by

transvaginal

0317, p= 0.014, and r=-0.379,p=0.003, for AFI,

ultrasonography, and AFI were found to be
negatively related to delivery time sooner than 7 days
and adverse neonatal outcomes, in the culture-
positive PPROM group (r= - 0.581, p<<0.001, and r=-
0. 412, p=0.001, for cervical length, respectively) (r=-

respectively). Cervical length was also observed to be
negatively related to the delivery time, sooner than
seven days, (= - 0.598, p<0.001) in the culture-
positive PL group. No correlation was observed with
adverse neonatal outcome in this group (Table 7).

Table 7. Cotrelation analyses of culture-positive PPROM and PL patients

PPROM PL
Delivery time <7 | Adverse neonatal | Delivery time <7 | Adverse neonatal
days outcome days outcome
Cervical length (mm) r=-0.581 r=-0.317 r=-0.598 r=-0.350
p<0.001 p=0.014 p<0.001 p=0.265
Amniotic fluid index (AFI) r=-0.412 r=-0.379 r=-0.078 r=0.145
p=0.001 p=0.003 p=0.546 p=0.636

1; correlation coefficient, p-value; statistical significance, <0.05 statistically significant
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When the cervicovaginal cultures of PPROM and PL
patients sampled during their hospitalization process
were analyzed, 66 of 446 cultures (14.7%) belonging
to PPROM patients were found contaminated. The
remaining 166 patients (37.2%) had positivity in their
urine cultures, whereas 214 (47.9%) of the patients
had negative urine cultures. Seventy-seven of 478 PL
patients (16.04%) had positivity in their urine
cultures, whereas 401 of them (83.95%) did not.
There was no significant difference in the laboratory
analyses of determinants for infection, between the
culture positive and negative subgroups of PPROM
and PL groups. Multivariate regression analyses were
applied to each culture-positive subgroups, and no
significant effect on adverse neonatal outcome was
found for the following parameters: age, BMI, weight
gained during pregnancy, smoking, amount of
amniotic  fluid, cervical length  measured
transvaginally.

Among 116 PPROM patients having positive urine
cultures, 31 newborns were followed up in the
neonatal intensive care unit for infection. Thirteen of
them were born in the first 24 hours; 4 of them in 2-
3 days; 4 of them in 4-7 days; 2 of them in 8-15 days;
2 of them on 15-21; and 6 of them after 21 days.
Among the 128 PL patients having positive urine
cultures, 17 of the newborns were followed up for
neonatal infection. Eight of them were born in the
first 24 hours, whereas 2 of them were born on 2-3
days; 1 of them was born on the 5th day; 2 of them
in 8-15 days; and 4 of them after 21 days.

DISCUSSION

All the deliveties between 20 - 37 %/7gestational weeks
are defined as PL!%7. PPROM is the rupture of
membranes before the 37t gestational week without
the uterine contractions'®. Genitourinaty infections
have been densely observed for their roles in the
etiopathogenesis of PL, which has not been clearly
understood yet. ASB is observed in 2-10 % of all
pregnancies, and if it is not treated, acute
pyelonephritis develops in 30 % of the cases which
may end in PL and low birth weight!®. William et al.
demonstrated the significant relationship between
the urogenital infections and the history of previous
PL in their study, examining 676 women for the
correlation of PL and epidemiologic factors and
genitourinary infections®.

Urine culture is the gold standard method in the
diagnosis of urinary system infection’. Because of the
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lengthy culture time and the possibility for
contamination in cases where culturing methods are
not obeyed, clinical evaluation of the patients may be
used. Symptoms of the patients (dysuria, suprapubic
sensitivity, flank pain, fever, etc.), spot urine analyses,
and infection parameters (WBC, neutrophil count,
N/L ratio, CRP) may be evaluated together for eatlier
diagnosis in PL patients. We observed an increase in
the infection parameters and spot urine analyses in
the culture-positive PL group but also could not find
any negative relationship between these parameters

and labor duration and adverse neonatal outcomes.

Guerra et al. reported that there was no correlation
between the results of spot urine analyses and urine
cultures?!. Feitosa et al. recommended confirmation
of spot urine results with urine culture??.

E. colitis the most common pathogen for urinary
infections and responsible for 80-90% of cases?>?%.
The other pathogens are Proteus mirabilis, Klebsiella,
Pseudomonas, and Streptococcus species®. We also
detected E. coli as the most common pathogen (75%)
in PL patients, and the others were Klebsiella
pneumonia, Proteus mirabilis, and Staphylococcus
aureus.

The most serious problem in the PL is prematurity-
related complications like respiratory  distress
syndrome, infections, and even sepsis developing in
the neonatal period. Preventing or minimizing these
complications is very important. Sampling for
cervical culture in PL patients to define the correct
factor in the etiopathogenesis and decrease the
potential  neonatal  complications  is  used.
Betamethasone treatment to improve fetal lung
maturation and tocolytic treatment for slowing down
PL are also preferred. It is important to decrease PL
rates to reduce prematurity. The researches show that
cervical length measurement with transvaginal
ultrasound is important in predicting the time period
between the start of labor and delivery. Iamsetet al.
reported that 18% of patients having a cervical length
less than 25mm at the 24" gestational week had
delivery before a 35" gestational week. It is also
known that PL beginning before the 24t gestational
week has a shorter period of time up to delivery when
compared to PL starting towards the end of the
second trimester?>. Mehra et al. examined that short
cervix in transvaginal sonography and AFI <5 cm
were independent variables in PPROM patients for
the existence of labor in 7 days?. AFI more than 5
cm and a cervical length longer than 2 cm presents a
low possibility for the occurrence of labor in 7 days.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Guerra%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=23288258

Ozler et al.

Lorthe et al. observed that gestational age was
effective in the prolongation of the latent period up
to delivery, whereas it was not useful in neonatal
prognosis in PPROM patients?’. In our PPROM
group, we observed that the decrease in the AFI was
a factor effective in predicting labor to happen in a
time period shorter than seven days. Cervical length
measurement via transvaginal ultrasound was also
observed to predict preterm delivery shorter than
seven days, in both PL. and PPROM groups.

PL observed with urinary system infections may also
correlate with serious complications like neonatal
sepsis, morbidity, and mortality. Similarly, when we
evaluated the neonates having 1%t and 5% minute
APGAR scores less than 7, we obsetved that only the
decrease in AFI in the culture-positive PPROM
group was related to adverse neonatal outcome. The
patients of the PL group, having culture positivity did
not have a significant clinical, ultrasonographic, or
laboratory variable related to adverse neonatal
outcome. Yu et al. examined retrospectively the
factors effective in neonatal outcomes in 510
PPROM patients who were at most in their 34
gestational weeks!3. They found that the time of the
membrane rupture and the duration up to the
delivery were effective in neonatal outcome. Besides,
Cobo et al. evaluated the effects of single vertical
pocket measurement, gestational age, maternal age,
and previous invasive procedures on neonatal
outcome in early PPROM patients. They observed
that only the second week from membrane rupture
was related to adverse neonatal outcome!®.

As a result, urinary system infections play a major role
in the development of PL and PPROM. We observed
that amniotic fluid index and cervical length
measured transvaginally were effective in detecting
delivery time, in PPROM patients having positive
urine cultures. Bad neonatal outcome was only
related to the amniotic fluid index. In the PL patients
having a urinary infection, only the cervical length
was useful in determining the delivery time; and no
significant determinant for the adverse neonatal
outcome was observed in this group. The diagnosis
and treatment of utinary system infections triggering
PL and ending in many fetal problems, via clinical
and laboratory methods are easy to handle. Urinary
system infections must be investigated in all PL
patients to prolong the labor duration and decrease
fetal complications. The search for a urinary
infection, measuring AFI and cervical length in PL
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and PPROM patients may help improve neonatal
results.
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