
© 2014 Kavak et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

Drug Design, Development and Therapy 2014:8 1169–1173

Drug Design, Development and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1169

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/DDDT.S68552

The efficacy of ampicillin and Lactobacillus casei 
rhamnosus in the active management of preterm 
premature rupture of membranes remote  
from term

Salih Burcin Kavak1

Ebru Kavak2

Rasit Ilhan1

Remzi Atilgan1

Ozgur Arat1

Ugur Deveci3

Ekrem Sapmaz1

1Department of Obstetrics and 
Gynecology, Firat Medical Center, 
School of Medicine, Firat University, 
2Department of Obstetrics and 
Gynecology, Special Medical Park 
Hospital, 3Department of Pediatrics, 
Firat Medical Center, School of 
Medicine, Firat University, Elazig, 
Turkey

Correspondence:  
Salih Burcin Kavak 
Firat University, School of Medicine, 
Firat Medical Center, Department of 
Obstetrics and Gynecology 
23100, Elazig, Turkey 
Tel +90 424 233 35 55  extn 2124 
Fax +90 424 237 91 38 
Email burcinkavak@gmail.com

Background: We aimed to investigate the treatment efficacy of ampicillin prophylaxis 

accompanied by Lactobacillus casei rhamnosus over the latency period following preterm 

premature rupture of membranes (PPROM).

Methods: Records of 40 patients who presented with PPROM between 230/7–316/7 weeks were 

analyzed retrospectively. Patients were divided into two groups: group 1 (n=20), treated with 

ampicillin; and group 2 (n=20), treated with ampicillin plus L. casei rhamnosus. Clinical and 

laboratory parameters were compared. Delta (∆) values of each laboratory parameter were 

calculated by subtracting the value at delivery from the values at admission to the clinic.

Results: Gestational weeks at delivery (28.1±0.3 weeks versus 31.5±0.4 weeks), latency periods 

(12.3±1.5 days versus 41.4±4.4 days), 5-minute APGAR scores (6.8±0.1 versus 7.8±0.1), and birth 

weights (1,320±98 g versus 1,947±128 g) were significantly higher in group 2. White blood cell 

(WBC) (12,820±353/mm3 versus 11,107±298/mm3), and neutrophil counts (10.7±0.5×103/L ver-

sus 8.2±0.5×103/L) were significantly lower in group 2 at delivery. The ∆WBC (2,295±74/mm3 ver-

sus −798±−406/mm3), ∆C-reactive protein (5±0.04 mg/L versus 1.6±0.2 mg/L), and ∆neutrophil 

(3±0.2×103/L versus 0.2±−0.1×103/L) were significantly lower in group 2.

Conclusion: It seems that addition of L. casei rhamnosus to ampicillin prolongs the latency 

period in patients with PPROM remote from term.
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Introduction
Spontaneous membrane rupture occurring before 37 weeks of gestation is referred to 

as preterm premature rupture of membranes (PPROM). In the literature, PPROM is 

divided into the three groups: previable PPROM (,23 weeks), PPROM remote from 

term (from viability to ∼32 weeks of gestation), and PPROM near term (∼32–36 weeks 

of gestation). Management with antibiotics and antenatal steroids is recommended up 

to 34 weeks gestation, to prolong the pregnancy and reduce the risks associated with 

prematurity.1

In the management of PPROM, not only gestational age at delivery, but also, the 

duration of the latency period through which the fetus is exposed to a potentially 

unfavorable intrauterine environment should be taken into consideration.2 During the 

latency period, several events, such as the ascent of pathogenic microorganisms from 

the lower genital area, can create complications (eg, intrauterine infection, placenta 

abruptio, nonreassuring fetal heart rate tracings, or uterine contractions).3,4
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Since the risk of ascendant infection increases in 

prolonged PPROM over 24 hours, the American College 

of Obstetricians and Gynecologists prepared clinical 

management guidelines and recommended use of prophylac-

tic antibiotics in the management of PPROM. Corticosteroids 

are also recommended in PPROM, to reduce the risks of 

neonatal prematurity related complications.5

Lactobacillus spp., in the female urogenital tract, work 

as a barrier against infections. Besides, they compete with 

other microorganisms and control the vaginal flora. They 

inhibit the growth and proliferation of potential pathogens. 

This type of usage of probiotic lactobacilli for their protective 

and healing effects is interesting.6

The purpose of our study was to investigate the efficacy 

of giving probiotic Lactobacillus casei rhamnosus with 

ampicillin prophylaxis over the latency period, and maternal 

and neonatal morbidity, in cases of PPROM under 32 weeks 

of gestation.

Methods
This retrospective study was performed by the Fırat 

University Department of Obstetrics and Gynecology, Elazig, 

Turkey, between July 2011 and June 2013. The study protocol 

was approved by the Firat University, Faculty of Medicine, 

Clinical Research Ethics Board. Clinical and laboratory 

parameters were determined from medical records. 

Pregnant patients who were admitted for PPROM at 

230/7–316/7 weeks of pregnancy were classified into two 

groups according to treatment:

•	 Group 1 included 20 PPROM patients who received four 

doses of 1 gr/day ampicillin (Ampisina® for injection 1 g; 

Mustafa Nevzat, Istanbul, Turkey)

•	 Group 2 included 20 PPROM patients who received four 

doses of 1 gr/day ampicillin plus a transvaginal applica-

tion of 1 capsule (341 mg)/day, until labor of L. casei 

rhamnosus (Vagi-Flora® vaginal capsule; Laboratoires 

Lyocentre, Aurillac, France) (.40,000 CFU)

Patients in active labor at the time of admission, those 

with fetomaternal infection, fetal distress, or vaginal 

bleeding, and those with other obstetric risk factors, such 

as pregnancy induced hypertension, gestational diabetes, 

intrauterine growth restriction (IUGR), fetal anomaly, and 

multiple pregnancies, were excluded from the study.

Diagnosis of PPROM was based on history and con-

firmed by observation of amniotic fluid collection on sterile 

speculum examination or with at least two positive ferning 

and nitrazine tests or, if required, with an AmniSure® ROM 

Test (AmniSure International LLC, Boston, MA, USA). 

During examination, bimanual pelvic examination was 

avoided.

For confirmation of gestational age and evaluation of 

amniotic fluid volume, ultrasonography was performed. In 

the context of follow up for chorioamnionitis, daily clinical 

examination, daily ultrasonograph evaluation, and nonstress 

test were performed, and vital sign findings were collected 

at 6-hour intervals.

White blood cell (WBC) counts (/mm3), neutrophil count 

(×103/L), and C-reactive protein (CRP) levels (mg/L) were 

checked once every 3 days, and the numbers at the time of 

admission and delivery were recorded and compared. Delta 

(∆) values of each laboratory parameter were calculated by 

subtracting the value for each patient at delivery from the 

values at admission to the clinic.

Starting from 240/7 weeks, betamethasone 6 mg/day 

(in two doses per 24 hours) was given to all patients, for 

faster lung maturation.

Delivery indication criteria were as follows: nonprevent-

able, advanced delivery (eight or more uterine contractions in 

an hour and/or $4 cm cervical dilatation); maternal infection; 

fetal distress; or attainment of 340/7 gestational weeks. Mater-

nal infection, especially chorioamnionitis, was diagnosed 

with two or more of the following criteria: maternal fever over 

38°C; maternal tachycardia over 120 beats/min; leukocytosis 

(over 20×103/mm3); uterine tenderness and irritability; foul-

smelling vaginal leucorrhea; and fetal tachycardia over 160 

beats/min.7

Vaginal delivery was preferred if an obstetric or maternal 

indication for Cesarean-section was not present. After deliv-

ery, 5-minute APGAR scores, birth weight (g), gestational 

age at delivery (weeks), and latency period (days) were 

recorded for each patient. All newborns were followed for 

adverse perinatal events.

In the statistical analysis of the data, the IBM SPSS for 

Windows Version 21.0 program (IBM Corp, Armonk, NY, 

USA) was used. The Mann–Whitney U test was used to 

compare variables between groups. The Wilcoxon signed-

rank test and chi square (χ2 test) were used for the com-

parison of variables in each group. P,0.05 was considered 

as significant.

Results
Records of a total 40 patients diagnosed with PPROM and 

without infection findings (clinically and by laboratory) at 

admission were assessed retrospectively. They were between 

230/7–316/7 gestational weeks. Mean maternal age (years), 

gravidity (number), parity (number), and gestational age 
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at admission (week) are shown in Table 1. No statistically 

significant difference was observed between group 1 and 

group 2 in terms of these variables (P.0.05, Mann–Whitney 

U test).

There were statistically significant differences between 

group 1 and group 2 in terms of gestational age at delivery, 

latency period, 5-minute APGAR score, and birth weight. 

These variables were higher in group 2. The shortest latency 

period was 14 days and the longest was 70 days (mean 

41.4±4.4 days) in group 2 compared with 5 days and 28 days 

(mean 12.3±1.5 days), respectively, in group 1. Clinical 

parameters are shown in Table 2.

In our study CRP, leukocyte, and neutrophil counts were 

similar between groups 1 and 2 at the time of admission 

and delivery. But statistically significant differences were 

observed between groups for the WBC count at delivery, 

∆WBC levels, ∆CRP levels, neutrophil count at delivery, 

and ∆neutrophil levels. The WBC counts, and CRP and neu-

trophil levels, at admission and delivery, and their ∆ values 

are shown in Table 3.

∆WBC (2,295±74/mm3 versus −798±−406/mm3), ∆CRP 

(5±0.04 mg/L versus 1.6±0.2 mg/L), and ∆neutrophil 

(3±0.2×103/L versus 0.2±−0.1×103/L) were significantly 

lower in group 2. Moreover, WBC (12,820±353/mm3 versus 

11,107±298/mm3) and neutrophil counts (10.7±0.5×103/L 

versus 8.2±0.5×103/L) were significantly lower in group 2 

at delivery.

No findings of infection (maternal fever over 38°C, 

maternal tachycardia [$120 beats/min], leukocytosis 

[$20,000/mm3], uterine tenderness and irritability, 

foul-smelling vaginal leucorrhea, or fetal tachycardia 

[$160 beats/min]) were detected in group 2 up until the 

time of delivery. However three patients in group 1 showed 

signs and symptoms of clinical chorioamnionitis. While 

uterine tenderness and vaginal leucorrhea were the prominent 

symptoms in one patient, maternal fever and fetal tachycardia 

attracted attention in the other two. These three patients were 

delivered as soon as possible.

None of the newborns showed major fetal anomaly. In 

group 1, six newborns were intubated. One patient was 

extubated at 10 days and the other at 12 days. Two patients 

died due to sepsis, and two patients died due to respiratory 

distress syndrome.

In group 2, two newborns needed intubation and were 

extubated at 6 and 9 days. No laboratory and clinical infec-

tion findings were detected. No neurologic sequelae were 

identified among the surviving babies in both groups at 

6 months.

Discussion
PPROM remote from term occurs in less than 1% of preg-

nancies, but it associated with significant maternal and fetal 

risks.8 It is a major cause of perinatal morbidity and mortality. 

In our study, we retrospectively compared the treatment effi-

cacy of ampicillin and ampicillin plus L. casei rhamnosus 

over the latency period, and fetomaternal outcomes, in 

patients with PPROM remote from term.

More than one-half of women with midtrimester PPROM 

will deliver within 1 week and about three-quarters will 

Table 1 Obstetric characteristics of the patients

Group 1  
(n=20)

Group 2  
(n=20)

P-value

Maternal age (years) 25.2±2.1 24.7±2.3 NS
Gravidy (N) 2.9±1.3 2.7±1.1 NS
Parity (N) 1.5±1.1 1.7±1.2 NS
Gestational age to  
admission (weeks)

25.4±0.5 25.3±0.5 NS

Notes: Values are given as mean ± SEM. NS = P0.05 (Mann–Whitney U test).
Abbreviations: SEM, standard error of the mean; NS, not significant. 

Table 2 Comparison of clinical parameters between group 1 and 
group 2

Group 1  
(n=20)

Group 2  
(n=20)

P-value

Gestational age at  
delivery (weeks)

28.1±0.3 31.5±0.4 A

Latency period (days) 12.3±1.5 41.4±4.4 A
5-minute APGAR score 6.8±0.1 7.8±0.1 A
Birth weight (g) 1,320±98 1,947±128 A

Notes: Values are given as mean ± SEM. A = statistically significant (P,0.05, 
Mann–Whitney U test).
Abbreviation: SEM, standard error of the mean.

Table 3 Comparison of laboratory parameters between group 1  
and group 2

Group 1  
(n=20)

Group 2 
(n=20)

P-value

WBC (/mm3) at admittance 10,525±279 11,904±704 NS
WBC (/mm3) delivery 12,820±353a 11,107±298 +
ΔWBC 2,295±74 -798±-406 +
CRP (mg/L) at admittance 3.6±0.06 5.9±0.5a NS
CRP (mg/L) delivery 8.6±0.5a 7.5±0.7 NS

ΔCRP 5±0.04 1.6±0.2 +
Neutrophil (×103/L) at 
admittance

7.7±0.3 8±0.6 NS

Neutrophil (×103/L) delivery 10.7±0.5a 8.2±0.5 +
Δneutrophil 3±0.2 0.2±-0.1 +

Notes: Values are given as mean ± SEM. aP,0.05 (Wilcoxon rank test); NS = P.0.05 
(Mann–Whitney U test); + = P,0.05 (Mann–Whitney U test).
Abbreviations: Δ, delta; CRP, C-reactive protein; NS, not significant; SEM, standard 
error of the mean; WBC, white blood cells.
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deliver within 2 weeks.9 However, subsets of these women 

remain pregnant for an extended period of time, allowing 

the fetus to mature in utero. To prolong the latency period in 

PPROM, tocolytic treatment is used. But the value of tocolytic 

treatment after PPROM remains controversial. The primary 

argument against such treatment has been that PPROM is 

commonly associated with subclinical intrauterine infection.2 

Nevertheless, tocolytic use is generally, but not uniformly, 

limited to 48 hours or less to attain steroid benefit.

Another therapy prolonging the latency period is the use 

of antibiotics. The latency period is significantly longer in 

PPROM cases managed actively with prophylactic antibiotics.7 

For that purpose, one of the most preferred regimes is that 

recommended by the National Institute of Child Health and 

Human Development (NICHD). In this regime, intravenous 

(IV) ampicillin is started in the first 48 hours, and maintenance 

treatment with amoxicillin or enteric coated erythromycin is 

given in the following 5 days.5,10 In a previous study, in which 

imipenem/cilastatin, was given as a wide-spectrum antibiotic 

to PPROM patients, the latency period and perinatal morbidity 

was affected positively.11 The latency period was prolonged 

for 5 days when compared to the control group in that study. 

Although one study showed that prolongation of the latency 

period for more than 14 days had no positive effect on neonatal 

outcome, many medications were tried to prolong the latency 

period.10–13 However, none were as effective as our combina-

tion of ampicillin plus L. casei rhamnosus.

In our study, the latency period was 12.3±1.5 days in 

group 1 and 41.4±4.4 days in group 2. Antibiotic therapy 

was given to both groups. There was no maternal infectious 

morbidity, such as chorioamnionitis, endometritis, or wound 

infection, among patients taking L. Casei Rhamnosus in 

addition to prophylactic ampicillin.

Melamed et al2 identified a clear trend of decreased rate 

of adverse neonatal outcomes with increasing duration of the 

latency period, irrespective of gestational age at presentation 

with PPROM. Thus, it appears that for women with uncom-

plicated PPROM at gestational age 28–33 weeks, active 

management is beneficial, despite the potential negative 

effects associated with prolonged latency.2 Potential nega-

tive effects include lung injury (bronchopulmonary dyspla-

sia), neurological injury (intraventricular hemorrhage and 

periventricular leukomalacia), necrotizing enterocolitis, and 

infectious morbidity. The indolent inflammatory environ-

ment and the presence of various proinflammatory mediators 

and cytokines in cases of subclinical chorioamnionitis may 

be associated with short and long term adverse neonatal out-

come.14 Nonetheless, the reason for the higher rate of adverse 

neonatal outcomes in cases of uncomplicated PPROM is 

unclear. One possible explanation may be the presence 

of subclinical chorioamnionitis, which has been shown to 

complicate up to 25%–40% of cases of PPROM.15

Vaginal microflora are an important barrier against 

infections. Lactobacillus spp. work as a barrier against 

infections in the female urogenital system and provide a 

competitive protection against potential pathogens. Thus, 

clinical use of those probiotic agents, which are classified as 

“A” for use in pregnancy, is potentially interesting.16,17

L. casei rhamnosus is a pharmacologic agent that has 

been commercially used successfully for more than 20 years. 

L. casei rhamnosus produces a product named bacteriocin 

lactocin 160, which inhibits the growth of Gardnerella 

vaginalis in the vagina.18 Lactocin 160 is a quite specific anti-

microbial product, is minimally irritative, and its intravaginal 

application is tolerable.19 It distributes in cell membrane and 

induces adenosine triphosphate flow. In this way, it kills the 

microorganisms associated with bacterial vaginosis; however, 

it does not affect the healthy vaginal microflora.20 Lactocin 

160 use is safe and is an efficient treatment.21

The Food and Agriculture Organization/World Health 

Organization evaluated probiotics in the guideline published 

in 2002 and described L. casei rhamnosus as a healthy, 

beneficial probiotic, which can colonize in the vaginal 

ecosystem.22

Conclusion
We have found that the addition of L. casei rhamnosus to 

ampicillin lowered the laboratory parameters of infection 

and the rate of adverse neonatal and maternal events. The 

limitations of our study were the low number of the patients 

and retrospective nature of the study. So, multicenter pro-

spective, randomized controlled studies are needed before 

recommending this as a mode of treatment.
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The authors report no conflicts of interest in this work.
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