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INTRODUCTION 

Preterm prelabour rupture of the membranes (PPROM) is 

a dreaded complication of pregnancy as it is associated 

with significant perinatal complications. As per the 

definition, PPROM is the rupture of the amniotic 

membranes before 37 weeks’ of gestation and before the 

onset of labour.
1
 One third of the preterm births are due 

to PPROM and it complicates about 3% of pregnancies.
2
  

A number of mechanisms have been proposed for 

PPROM.
3-5

 These include intrinsic membrane weakness, 

mechanical stress, and ascending infections to name a 

few. Factors that could cause weakening of the fetal 

membranes and have been associated with PPROM 

include local inflammation and infections, poor maternal 

nutrition, maternal smoking, and collagen deficiency 

syndromes. Factors associated with mechanical distention 

of the membranes near the internal os include 

1
Department of Obstetrics & Gynaecology, Christian Medical College, Ludhiana, Punjab, India 

2
Department of Urology, Christian Medical College, Ludhiana, Punjab, India 

 

Received: 19 September 2015 

Accepted: 29 September 2015 

 

*Correspondence: 

Dr. Aparajita Sophia D’souza, 

E-mail: dsouzaaparajita@yahoo.in 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Background: Preterm Prelabour Rupture of Membranes (PPROM) is a leading cause of maternal and neonatal 

morbidity and mortality. The objective of our study was to bring forward the association between genitourinary 

infections and PPROM in Indian scenario. 

Methods: This retrospective case-control study was conducted in the Department of Obstetrics and Gynecology, in a 

tertiary referral teaching hospital in Punjab. A total of 150 women were evaluated for genitourinary infections and 

their association with PPROM. Cases group 1 (n=75) included pregnant females with diagnosis of PPROM based on 

history and vaginal examination. Control group 2 (n=75) included pregnant women admitted to labour room at 37 

completed weeks of gestation or more and with no history of PPROM. The control group was matched to case group 

with respect to age and parity. Case to control ratio was taken as 1:1. A multivariate analysis was used to find the 

association between PPROM and genitourinary infections. Microsoft Excel and the Statistical Package for the Social 

Sciences (SPSS), Version 21 were used for data analysis. A P value of <0.05 was determined to be statistically 

significant. 

Results: In our study genitourinary infections were seen in 16 women in Case Group 1 (21.3%), compared to 7 

women in Control Group (9.3%). Genitourinary infections were associated significantly with PPROM (p 0.02) (odds 

ratio [OR], 2.618; 95% Confidence interval [CI], 1.021-7.239). 

Conclusions: Screening for genitourinary infections should be considered especially in high risk cases. Early 

recognition and prompt treatment of genitourinary infections is the key to optimize the maternal and fetal outcome in 

PPROM. 
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polyhydramnios, twin pregnancy, and incompetent 

cervix. Trauma may be associated with PPROM through 

an acute increase in intra-amniotic pressure or through 

the production of occult contractions. Amniotic fluid has 

certain bacteriostatic properties that prevent infections 

and thereby PPROM and so oligohydramnios is also 

considered responsible for PPROM. In many cases, the 

cause of PPROM remains unknown.
3-5 

Evidence suggests that choriodecidual infection or 

inflammation is a major etiology for PPROM, especially 

at early gestational ages.
6,7

 The putative mechanism 

underlying infection and PPROM involves intrauterine 

bacterial invasion, which activates the decidua and fetal 

membranes to produce pro-inflammatory cytokines. 

Bacteria and maternal neutrophils are able to produce a 

number of proteolytic enzymes (e.g., collagenase, 

elastase, gelatinase) that can cause local weakening of the 

membranes. Subsequent prostaglandin production 

resulting from localized inflammation can lead to occult 

contractions and increased shearing stress at the internal 

cervical os. For women presenting with PPROM, not 

only antibiotic therapy but also screening for infections 

should be considered. As previously noted, PPROM may 

be preceded by infection, which most often ascends from 

the lower genital tract.
8
 Screening for urinary tract 

infections, sexually transmitted infections, bacterial 

vaginosis, and group B streptococcus carriage should be 

considered. 

PPROM may cause perinatal complications like neonatal 

sepsis, respiratory distress syndrome, placental abruption, 

umbilical cord compression due to oligohydramnios and 

even carries a 1 to 2% risk of fetal death.
9
 Maternal 

complications like chorioamnionitis, premature delivery, 

and increased risk of caesarean section are also noted.
10

 

Management of PPROM varies according to the 

gestational age of the fetus. Expectant management and 

immediate delivery are two potential options of 

management in patients with PPROM with its advantages 

and disadvantages. The objective of our study was to 

bring forward the association between pregnancies with 

PPROM and genitourinary infections in Indian scenario. 

METHODS 

Study design  

A retrospective case-control study was conducted in the 

Department of Obstetrics and Gynecology, in a tertiary 

referral teaching hospital in Punjab. We reviewed the 

medical records of all pregnant patients who were 

admitted to our department with PPROM on the basis of 

clinical and/or laboratory data from January 2014 through 

December 2014. Case group 1 (n=75) included pregnant 

females admitted in the labour room with diagnosis of 

PPROM based on history and vaginal examination. 

Control group 2 (n=75) included antenatal women 

admitted in labour room at 37 completed weeks of 

gestation or more with no history of PPROM and 

matched to case group with respect to age and parity. 

Case to control ratio was taken as 1:1. This is a secondary 

analysis of our study published before.
11 

Preterm Prelabour rupture of membranes is a syndrome 

characterized by rupture of membranes before 37 weeks 

of gestation and before onset of labour. Diagnosis of 

PPROM was based on history and vaginal examination. 

A history of sudden discharge of amniotic fluid from the 

vagina or feeling wet with a pooling of amniotic fluid in 

the posterior fornix on sterile speculum examination or a 

positive litmus paper test. A detailed history, general 

physical systemic and obstetric examinations were done 

in all women. Samples of high vaginal swabs (HVS) were 

taken from posterior fornix of vagina under direct vision 

using Cusco/Sims speculum and were studied for gram 

stain characteristics and culture-sensitivity by standard 

methods. Mid-stream urine sample was sent for cytology 

and culture-sensitivity. The urine samples were 

immediately sent to the Microbiology Department of the 

hospital taking all aseptic precautions and were 

inoculated on blood agar and MacConkey’s agar using 

semi-quantitative method of inoculation. The culture 

plates were incubated at 370C for duration of 24 to 

48hours. Isolates were identified by standard methods. 

The patients were managed conservatively in the 

obstetrical ward and monitored for signs of 

chorioamnionitis or fetal compromise. All patients 

received steroids for fetal lung maturity at gestational 

ages of less than 34 weeks. Reports of the urine and high 

vaginal swab cultures were collected and recorded. 

Antibiotic therapy was started or changed according to 

the sensitivity reports.  

A multivariate analysis was used to find the association 

between PPROM and genitourinary infections. Microsoft 

Excel (Microsoft, Redmond, Washington, USA) and the 

Statistical Package for the Social Sciences (SPSS), 

Version 21 (IBM, Inc, Chicago, Illinois, USA) were used 

for data analysis. A P value of <0.05 was determined to 

be statistically significant.  

RESULTS 

This retrospective study was done on 150 pregnant 

women, divided into case group 1 and control group 2, 

matched for age and parity with 75 women in each group. 

During the study period, there were 1528 deliveries in the 

hospital and 75 cases of PPROM were diagnosed giving 

an overall incidence of 4.9%. Baseline characteristics of 

the study population are shown in Table 1.Women in 

both the groups was in the range of 18- 40 years. PPROM 

was more commonly seen in younger age group 21-25 

yrs (44%). The maximum number of women in the case 

group were primigravida (45.33%) followed by second 

gravida (30.67%). Table 1 shows that 70.6 % (53/75) of 

women in the case group were unbooked, which was 

significantly more (p 0.0001) than those in control group 

2, i.e., 41.3 % (31/75). According to modified 
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Kuppuswamy socioeconomic scale, the two groups were 

comparable (p 0.93) for living standards. Fifty five 

women in group 1 belonged to urban population 

compared to 30 women in group 2, which was 

statistically significant (p 0.00002). 

Table 1:  Demographic data. 

                                                           Case              Control                 x
2 
               p value 

Antenatal visits Booked 22 44 13.3 0.0001 

Unbooked 53 31 

Modified Kuppuswamy SE 

scale status  

Upper 10 8 3.626 0.4590 

Upper middle 18 10 

Lower middle 12 13 

Upper lower 15 20 

Lower 20 24 

BMI Normal 25 24 1.882 0.5973 

 Obese 17 20 

 Overweight 25 19 

 Underweight 8 12 

Residence Urban 55 30 16.97 0.00002 

 Rural 20 45 

 

Table 2: Overall presence of genitourinary infections. 

 

Genitourinary infections 

 Case ( n=75) Control ( n=75) X
2 

p-value   OR ( 95% CI) 

Present 16(21.3%) 7(9.3%) 
4.16 0.02252 2.618 (1.021-7.239) 

Absent 59(78.7%) 68(90.7%) 

 

In our study, Table 2 shows that genitourinary infections 

were seen in 16 women in Case Group 1 (21.3%), 

compared to 7 women in Control Group (9.3%), the 

difference was statistically significant (p 0.02). 

Genitourinary infections is significantly associated with 

PPROM (OR, 2.618; 95% CI, 1.021-7.239).The odds of 

developing PPROM was 2.6 times greater in women with 

genitourinary infections. 

Table 3: Details of genitourinary infections. 

 Presence of infection 
     X

2              
               

p-value  
Urine

+ 

HVS 

+  
None 

Case  

(n=75) 

06 

(8.1%) 

10 

(13.5%) 

59 

(78.7%) 
8.001 0.0183 

Control 

(n=75) 

06 

(8.1%) 

01 

(1.3%) 

68 

(90.7%) 

It was observed in our study that genital infections were 

more commonly present in cases (13.5%) than urinary 

infections (8.1%) and this difference was statistically 

significant (p 0.018) as shown in table 3.  

E.Coli was the commonest microorganism cultured in 

urine and HVS cultures in both the groups. 

Microorganisms cultured and antibiotics used according 

to sensitivity are depicted in table 4 and 5. 

DISCUSSION 

PPROM complicates only 3% of pregnancies but is 

associated with 40% of preterm deliveries
2
 and can result 

in significant neonatal morbidity and mortality. The 

overall incidence of PPROM (4.9%) in our study is 

similar to that by Gunn et al.
12 

PPROM was more commonly seen in younger age group 

21-25 yrs (44%) in our study. The maximum number of 

women in the case group were primigravida (45.33%) 

followed by second gravida (30.67%). Most of these 

patients were of low socioeconomic group (62.7%). 

These observations are consistent with studies by Faksh 

A et al and Joelle M et al.
13,14 

There are evidences demonstrating an association 

between ascending infection from the lower genital tract 

and PPROM. In patients with PPROM, about one-third of 

pregnancies have positive amniotic fluid cultures and 

studies have shown that bacteria have the ability to cross 

intact membranes.
15-18

 Infection is twice as frequent in 

PPROM as in preterm labour with intact membranes. The 

rates of positive cultures are higher in women who have 

PPROM (approximately 32.4%) than in those with 

preterm labour and intact membranes (approximately 

12.8%).
19
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Infection preceding PPROM is often subclinical and 

thought to ascend from the lower genitourinary tract. 

Following rupture of the membranes, ascending bacterial 

invasion can lead to intrauterine infections in up to 60% 

of cases in the absence of antibacterial therapy.
9
 Women 

with intrauterine infection deliver earlier than non-

infected women and infants born with sepsis have 

mortality four times higher than those without sepsis. In 

addition, there are maternal risks associated with 

chorioamnionitis.
8 

 

Table 4: Microorganisms isolated on urine culture and their respective sensitive antibiotics. 

                     Cases                 Controls 

Microorganism Antibiotic Microorganism Antibiotic 

N=6  N=6  

E.Coli- 

2 (33.3%) 

Nitrofurantoin 

Cephalexin 

Piperacillin+Tazobactum 

E.Coli-2 (33.3%) 

Nitrofurantoin 

Cephalexin 

Piperacillin+ Tazobactum 

Proteus vulgaris- 

2 (33.3%) 

Chloramphenicol 

Gentamycin 

Piperacillin+Tazobactum 

Proteus vulgaris- 

2 (33.3%) 

Chloramphenicol 

Gentamycin 

Piperacillin+ Tazobactum 

Enterococcus fecalis- 

1 (16.66%) 

Ampicillin 

Ciprofloxacin 

Vancomycin 

Enterococcus 

fecalis- 

1 (16.66%) 

Ampicillin 

Ciprofloxacin 

Vancomycin 

Staphyloccus aureus 

(MSSA) - 1 

(16.66%) 

Amoxycillin +clauvulinic acid 
Klebsiella- 

1 (16.66%) 

Chloramphenicol 

Gentamycin 

Cefoxitin 

 

Table 5: Microorganisms isolated on HVS culture and their respective sensitive antibiotics. 

                     Cases              Controls 

Microorganism Antibiotic Microorganism Antibiotic 

N=10  N=1  

E.coli- 

4 (40%) 

Cefoperazone+sulbactum 

Nitrofurantoin 

Cephalexin 

Piperacillin+ Tazobactum 

Candida albicans- 

1 (100%) 

Fluconazole 

Itraconazole 

Proteus vulgaris- 

2 (20%) 
Piperacillin+ Tazobactum   

Enterococcus fecalis- 

1 (10%) 

Linezolid 

Amoxycillin+clavulinic acid 
  

Candida albicans- 

1 (10%) 

Fluconazole 

Itraconazole 

Amphotericin B 

  

Pseudomonas 

aeruginosa- 

1 (10%) 

Cephalexin   

Staphyloccus aureus( 

MRSA)- 

1 (10%) 

Vancomycin 

 
  

 

Infection preceding PPROM is often subclinical and 

thought to ascend from the lower genitourinary tract. 

Following rupture of the membranes, ascending bacterial 

invasion can lead to intrauterine infections in up to 60% 

of cases in the absence of antibacterial therapy.9 Women 

with intrauterine infection deliver earlier than non-

infected women and infants born with sepsis have 

mortality four times higher than those without sepsis. In 

addition, there are maternal risks associated with 

chorioamnionitis.
8 
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Incidence of genitourinary infections in our study was 

21.3% which is comparable to study by Romero et al.
20

 In 

our study, positive high vaginal swab cultures were noted 

in 13.5% (10/75) in case group and 1.3% (1/75) in control 

group which was similar to results of Li N et al.
21

 Lajos et 

al have reported the prevalence of endocervical 

colonization to be 14.20% in preterm labour or preterm 

prelabour rupture of membranes.
22

 E.Coli was the 

commonest microorganism cultured in urine and HVS 

cultures in both the groups in our study which was similar 

to a study conducted in Lahore by Asindi AA et al.
23 

Management of PPROM varies according to the 

gestational age of the fetus. Expectant management and 

immediate delivery are two potential options of 

management in patients with PPROM with its advantages 

and disadvantages. The management of pregnancies 

complicated with PPROM, is individualized, highly 

controversial and challenging. Administration of 

adjunctive prophylactic antibiotics is one of the 

interventions known to improve obstetric outcome. The 

goal of antibiotic therapy is to reduce the frequency of 

maternal and fetal infection and delay the onset of 

preterm labour (i.e., prolong the latency period). 

Limitations of this study were the retrospective nature of 

the study. A second limitation was the relatively small 

amount of sample size. To fully assess the effect of 

genitourinary infections as a risk factor for PPROM, a 

larger group may be favorable. Hence the findings of this 

study may not reflect the true situation in the general 

population and should be interpreted with caution.  

CONCLUSIONS 

Genitourinary infections contribute significantly to the 

preventable causes of PPROM. On the basis of our study 

it can be recommended that women coming for first 

antenatal checkup should be screened for the presence of 

asymptomatic genitourinary infections. Vigilance in early 

recognition of genitourinary infections in pregnancy with 

or without PPROM and prompt treatment is the key for 

successful management in order to optimize the maternal 

and fetal outcome. 
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