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Introduction
Group B hemolytic streptococcus (S. agalactiae) is familiar to 

obstetricians/gynecologists and neonatologists as an important 
cause of neonatal infection. It frequently colonizes the female 
genital tract via contamination from its primary reservoir, the 
gastrointestinal tract. Many pregnant patients colonized with 
this organism deliver infants who are also colonized. Infection 
of the neonate with Group B b-hemolytic streptococcus (GBBS) 
can result in sepsis and shock, pneumonia, meningitis with 
permanent neurological sequelae, and occasionally death [1-4]. 
Maternal colonization with GBBS has been associated, but not 
conclusively proven to cause several maternal complications, 
including preterm labor,rupture of membranes, endometritis, 
pyelonephritis, and bacteremia [5-9]. It is one of the most 
frequently isolated organisms in bacteremic patients and is a 
known pathogen in puerperal septicemia.

Early antenatal screening for GBBS colonization and 
treatment remains controversial due to the high rate of 
recolonization and spontaneous conversion to a non-carrier 
state in others [2,8,10]. However, screening performed late in 
pregnancy often fails to protect those most at risk for infection, 
the premature fetus.

In a study by Watts, [4], it was demonstrated that isolation 
of GBBS at delivery was significantly associated with the 
development of postpartum endomyometritis. Therefore, an 
assumption may be made that the elimination of GBBS during 
the peripartum period would eliminate the GBBS associated 
postpartum endomyometritis. Therefore, we prospectively 
screened for GBBS and treated in the peripartum period. Those 
patients who developed endometritis were then evaluated to 
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ascertain the presence or absence of GBBS, and the associated 
complications.

Materials and Methods

All patients seen in the first or second trimester were screened 
for GBBS utilizing previously published methods [9]. Patients 
who were found to have GBBS were treated with a regimen of 
oral ampicillin 500 mg every 6 hours for 7 days or cephalexin 
500mg every 6 hours for 7 days, if penicillin allergic. Partners 
were not treated. Patients were re-screened in the third trimester, 
and retreated if found to be positive. All patients admitted for 
preterm labor or PROM were also screened. Following delivery by 
cesarean section, all women with clinical evidence of postpartum 
endomyometritis as defined by previously published criteria 
[10] were randomized to one of three prospective randomized 
antibiotic trials for the treatment of endomyometritis. The 
antibiotic regimens included meropenem 500 mg intravenously 
every 8 hours, cefmetazole 2 grams every 8 hours vs cefoxin 2 
grams intravenously every 6 hours and trospectomicin 500mg/
aztreonam 1gram intravenously every 8 hours. 

Those excluded from these studies included patients: 

a.	 Less than 18 years of age, 

b.	 Antibiotic allergy to imipenems, cephalosporins, 
clindamycin, penicillins, or aminoglycosides, 

c.	 History of seizure disorders, 

d.	 Active liver or kidney disease, and 

e.	 Breast feeding. All gave written informed consent. The 
study was approved by the hospital Institutional 

Review Board
Once the diagnosis of postpartum endomyometritis was 

established, endometrial cultures and urine cultures were 
obtained. Endometrial samples were obtained using an 
aspiration suction curette as previously described. Repeat 
endometrial cultures were obtained prior to discharge, or at 
time of change in the antibiotic regimen following declaration as 
a treatment regimen failure. The chart of those having GBBS on 
initial endometrial culture (31) was reviewed. A control group 
of 31 patients with endomyometritis without GBBS on initial 
endometrial culture was then case-matched from the remaining 
group of patients. 

Parameters assessed included: 

a.	 Gravity, parity and age, 

b.	 Results of prenatal pelvic culture for Group B 
streptococcus; if positive, the antibiotic used for treatment 
and results of the follow-up culture, 

c.	 Results of prenatal urine cultures; if positive the 
organism involved, antibiotic for treatment and results of 
follow-up culture, 

d.	 WBC count on admission and at time of antibiotic start, 

e.	 Complicating factors such as premature rupture 
of membranes (PROM) , preterm labor (PTL), sexually 
transmitted diseases, cultures from endometrial samples, 

f.	 Organisms before and after antibiotic treatment, 

g.	 Presence and absence of treatment success and major 
post-operative complications and 

h.	 Antibiotics used in treatment. 

Results
Of the 232 patients enrolled in the endometritis studies, 62 

underwent chart review (31 with GBBS on endometrial culture 
and 31 case matched randomly selected controls). Demographic 
data for the groups are listed in Table 1. There was no statistical 
difference in the study patient populations.
Table 1: Patients demographics.

Total Patients n = 62

Study Group           Control Group

n = 31 n = 31

Age (years) 24.3 23.2

Gravity 2.4 2.6

Parity 1.8 2.2

The prenatal course of patients in the GBBS endometritis 
study group was more often complicated by PROM in 2 of 31 
patients (6.0% ) in GBBS/study group compared to the control 
group( 0%)(p<0.01) and by preterm labor and delivery in 8 of 31 
patients (25.8%)compared to 3 of 31 patients( 9.6%), p<0.01 in 
the control group. A trend for the PROM existed (6.0% vs 0%) was 
noted, but not statistically significant, (p=0.1). The incidence of 
PTL with term delivery and the incidence of associated sexually 
transmitted diseases (STD) were not significantly different 
(Table 2). 
Table 2: Obstetric Complications.

Total Patients n =62

Study Group Control Group

n = 31 n = 31

Preterm labor/ Term 
delivery 3(9.6%) 4 (12.9%) P>0.1

PROM 2(6.4%) 0 (0%) P>0.1

STDs 4(12.9%) 5 (16%) P>0.1

Preterm labor/ 
Preterm deliv. 8(25.8%) 3 (9.6%) P<0.01

Organisms found in the endometrium prior to antibiotic 
treatment are shown in Table 3. The most common organisms 
isolated prior to treatment except GBBS in the study group 
were Bacteroides, Mycoplasma and Staphylococcus species. The 
single organism most commonly isolated after treatment was 
Enterococcus faecalis in 26 of 62 patients (37.1%). Of the 31 
patients in the study group with GBBS found in endometrial 
cultures prior to antibiotic therapy, 14 (45.2%) were noted 
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to have persistence of GBBS in cultures of the endometrium 
following treatment. There was no significant difference in the 
rate of cure when evaluated for antibiotic regimen or persistence 
of GBBS. There was no difference in the other bacteria isolated 
between the GBBS and control group except for a significant 
increase in the recovery of the Mycoplasma species in the GBBS 
study group (25.8% vs 6.5%), p<0.01. 
Table 3: Pre – Treatment Bacteriologic Isolates.

Total Patients n =62

Organism Study Group Control Group

n = 31 n = 31

S. agalactiae 31 (100%) 0 (0%)

E. faecalis 10 (32.2%) 13 (41.9%)

Entero bacteraciea 3 (9.7%) 0 (0%)

Bacteroides species 13 (41.9%) 17 (54.8%)

E. coli 3 (9.7%) 3 (9.7%)

Mycoplasma species 8 (25.8%) 2 (6.5%) P < 0.01

Urea plasma urea 
lyticum 1 (3.2%) 1 (3.2%)

Klebsiella species 0 (0%) 0 (0%)

Proteus species 0 (0%) 1 (3.2%)

Staphylococcus 
epidermidis 8 (25.8%) 9 (29%)

Dephtheroids 4 (12.9%) 2 (6.5%)

There was a non-significant trend for major post-operative 
complications including septic pelvic thrombophlebitis, wound 
separation, fascial dehiscence, wound infection and abscess 
formation in those patients with GBBS endomyometritis study 
group than the control grou p(25.8% vs 12.9%), respectively, (p 
= 0.12) (Table 4). However when specifically looking at infectious 
complications (abscess, bacteremia, wound infection) there was 
a statistically significant association in the GBBS study group. Of 
the 8 patients with major complications in the GBBS group, 5 had 
persistent Group B streptococcus in repeat endometrial cultures 
despite treatment with antibiotic regimens demonstrating 
favorable susceptibility patterns.
Table 4: Major Postoperative Complications.

Study Controls

n = 31 n = 31

SPTP 1 0

Abscess Formation 1 0

Superficial Wound 
Separation 4 3

Bacteremia 1 0

Wound Infection 1 0

Fascial Dehisence 0 1

Total 8 4

P > 0.1

Thirteen patients were excluded from evaluation of the 
persistence of GBBS found in early antenatal period (six from 
study group and seven from control group) because prenatal 
cultures for GBBS were not collected.

Four of the 25 (16%) endometritis patients with GBBS at 
time of diagnosis were found to have cervical colonization at 32-
33 weeks (three patients) and 14 weeks (one patient). Follow-
up cultures of the four patients with the antepartum GBBS 
were negative in 2 patients; the remaining 2 patients delivered 
prematurely prior to scheduled follow-up cultures. Of the 24 
control group patients with endomyometritis with antenatal 
screening, only one was positive (at 9 weeks of gestation). 
A follow-up culture was performed and was negative after 
treatment. One patient in the study group and two patients in the 
control group had antenatal urinary tract infections with GBBS. 
Two of eight patients (25%) with persistent GBBS recovery 
despite adequate antibiotic treatment, went to the delivery 
prematurely, compared to 3 of 31(9.7%) patients without GBBS 
isolates in the early antepartum period.

Discussion
Maternal colonization of the upper genital tract has been 

demonstrated to have a significant impact on neonatal health, 
and appears that it may have an adverse effect on maternal 
health as well. Prenatal screening currently centers on 
identifying colonized mothers in an attempt to reduce neonatal 
morbidity and mortality. However, it appears that significant 
maternal morbidity may exist in mother positive for GBBS in 
the antepartum period, and even worse if it persists following 
treatment.

It is apparent that screening and successful antepartum/
intrapartum treatment does not eliminate postpartum GBBS or 
the maternal complications. This is consistent with M A Krohn 
and colleagues finding of an increase in intra amniotic and 
postpartum endometrial infections [8]. Therefore, it appears that 
identification of patients with persistent GBBS despite treatment 
may identify those at risk for preterm delivery or sever post-
operative infectious complications. One cannot determine from 
these data if this screening and treatment strategy resulted in 
a reduction of the overall incidence of GBBS endomyometritis. 
The success rate of treating endometritis did not differ according 
to the presence or absence of GBBS, thus antepartum screening 
should not have an impact on antibiotic choices for treatment of 
post-partum endometritis. 

However as patients with GBBS associated endomyometritis 
do appear to have a higher serious infectious complication rate, 
especially if persistent infection was present, it may be prudent 
to more closely monitor those patients for serious postpartum 
complications regardless of their treatment regimen. It may be 
reasonable to obtain endometrial cultures at time of diagnosis 
of endomyometritis in all patients and if positive for GBBS, re-
culture endometrium at the end of therapy. In those patients with 
persistent GBBS, it may be helpful to monitor them more closely 
for the serious complications prior to and following discharge.
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 It is uncertain if the initial presence of GBBS is associated 
with a greater incidence of severe post-operative infectious 
complications, the persistence of GBBS is significantly associated 
with these complications.

More research will need to be done to evaluate this strategy 
and refine the methods. However, in this era of “never-events” 
and penalties for re-admission, culturing for endometrial GBBS 
when diagnosed with a postpartum infection may help the 
physician to identify patients at risk for immediate and delayed 
serious adverse outcomes. 

References
1.	 Regan JA, Chao S, James SL (1981) Premature rupture of membranes, 

preterm delivery, and group B streptococcal colonization of mother. 
Am J Obstet Gynecol  141(2): 184-186.

2.	 Baker CJ, Edwards MS (1981) Group B streptococcal infections. In: 
Remington JS, Klein JO (Eds), Infectious Diseases of the Fetus and 
Newborn Infant. Philadelphia, WB Sunders, USA, p. 820.

3.	 Karen M Puopolo, Lawrence C Madoff, Carol J Baker (2014) Group B 
Streptococcal Infection in Pregnant Women. In: Daniel J Sexton, Allyson 
Bloom (Eds.), American Pregnancy, USA.

4.	 Benitz WE, Gould JB, Druzin ML (1999) Risk Factors of Early-onset 
Group B Streptococcal Sepsis: Estimation of Odds Ratios by Critical 
Literature Review. Pediatrics 103(6): e77.

5.	 Ledger WJ, Norman M, Gee C, Lewis W (1975) Bacteremia in obstetric-
gynecologic service. Am J Obstet Gynecol 121(2): 205-212.

6.	 Faro S (1981) Group B beta hemolytic streptococci and puerperal 
infections. Am J Obstet Gynecol 139(6): 686-689.

7.	 Sweet R, Gibbs RS (1985) Infectious Diseases of the Female Genital 
Tract. In: Williams and Wilkins, Baltimore, Maryland, P. 303.

8.	 Marijane A Krohn, Sharon A Hillier, Carol J Baker (1999) Maternal 
Postpartum  Complications Associated with Vaginal Group B 
Streptococci Colonization. Journal of Infectious Diseases 176(6): 1410-
1415.

9.	 Muller AE, Oostvogel PM, Steeqers EA, Dorr PJ (2006) Morbidity 
Related to Maternal Group B Streptococcal Infection. Acta Obstetrica 
Gynecologica Scandinavica 85(9): 1027-1037.

10.	Dumas AM, Girard R, Ayzac L, Beaumont G, Caillat Vallet E, et al. (2008) 
Effect of Itrapartum Antibiotic Profylaxis Against Group B Streptococcal 
Infection on Comparison Rates of  Endometritis and Urinary Tract 
Infection in Multicellular Surveillance. Infect Control Hosp Epidemiol 
29(4): 327-332.

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

                      Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/JGWH.2017.06.555682

http://dx.doi.org/10.19080/jgwh.2017.06.555682
https://www.ncbi.nlm.nih.gov/pubmed/7025636
https://www.ncbi.nlm.nih.gov/pubmed/7025636
https://www.ncbi.nlm.nih.gov/pubmed/7025636
http://americanpregnancy.org/pregnancy-complications/group-b-strep-infection/
http://americanpregnancy.org/pregnancy-complications/group-b-strep-infection/
http://americanpregnancy.org/pregnancy-complications/group-b-strep-infection/
https://www.ncbi.nlm.nih.gov/pubmed/10353974
https://www.ncbi.nlm.nih.gov/pubmed/10353974
https://www.ncbi.nlm.nih.gov/pubmed/10353974
http://www.ajog.org/article/0002-9378(75)90641-9/fulltext
http://www.ajog.org/article/0002-9378(75)90641-9/fulltext
https://www.ncbi.nlm.nih.gov/labs/articles/7011033/
https://www.ncbi.nlm.nih.gov/labs/articles/7011033/
http://www.popline.org/node/424617
http://www.popline.org/node/424617
https://academic.oup.com/jid/article/179/6/1410/961962/Maternal-Peripartum-Complications-Associated-with
https://academic.oup.com/jid/article/179/6/1410/961962/Maternal-Peripartum-Complications-Associated-with
https://academic.oup.com/jid/article/179/6/1410/961962/Maternal-Peripartum-Complications-Associated-with
https://academic.oup.com/jid/article/179/6/1410/961962/Maternal-Peripartum-Complications-Associated-with
https://www.ncbi.nlm.nih.gov/pubmed/16929406
https://www.ncbi.nlm.nih.gov/pubmed/16929406
https://www.ncbi.nlm.nih.gov/pubmed/16929406
https://www.ncbi.nlm.nih.gov/pubmed/18462145
https://www.ncbi.nlm.nih.gov/pubmed/18462145
https://www.ncbi.nlm.nih.gov/pubmed/18462145
https://www.ncbi.nlm.nih.gov/pubmed/18462145
https://www.ncbi.nlm.nih.gov/pubmed/18462145
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/jgwh.2017.06.555682

	Title
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Abbrevations
	Introduction
	Materials and Methods
	Review Board

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

