
	 American Journal of Clinical Medicine® • Winter 2014 • Volume Ten Number One 5

Predictability of Negative Group B Streptococcus at Time of Delivery . . .

Introduction
Group B streptococcus (GBS), also known as Streptococcus 
agalactiae, is the leading cause of neonatal morbidity and 
mortality in the United States.   Early-onset GBS disease 
(EOGBS) in newborns occurs within the first week of 
life.  Clinical syndromes associated with EOGBS include 
meningitis, pneumonia, and sepsis, which can ultimately lead 
to death.  Neonates acquire GBS colonization or infection from 
the mother, whose primary sources of GBS vaginal and rectal 
colonization are the gastrointestinal and genitourinary tracts, 
respectively.7,32,33  Although asymptomatic, 6-45% of pregnant 
women have GBS rectal and/or vaginal colonization.4,8-13  The 
pathogen GBS is transmitted vertically from GBS-positive 
mothers to their babies.  Only 1-3% of colonized infants 
develop severe syndromes; however, approximately 30-70% 
of infants born to GBS positive mothers become transiently 
colonized by the pathogen.6,23,26,28,30,35,36  In 2002, the Centers 
for Disease Control and Prevention (CDC) published updated 
guidelines advising all pregnant women be screened at 35-37 
weeks’ gestation for vaginal and rectal GBS colonization.  The 
gold standard for GBS identification is enrichment followed 
by subculture.   Women with positive cultures, in addition to 
women with GBS bacteriuria anytime during pregnancy or who 
had a previous infant affected by GBS, receive intrapartum 
antibiotic prophylaxis (IAP).   Although the incidence of 
EOGBS disease has declined 27% since the implementation 
of the current guidelines for IAP administration, EOGBS cases 

continue to occur.6,7,28 This culture-based screening during 
the third trimester was found to be 50% more effective than 
other possible screening options for identifying maternal GBS 
colonization.   However, GBS colonization is transient during 
pregnancy, and increased intervals between screening and 
delivery decreases the positive predictive value (PPV) for 
GBS cultures, especially when the interval exceeds six weeks; 
negative predictive value (NPV) remains unchanged.4,5,7,17-21  
Many of the reported cases of EOGBS occur in infants whose 
mothers had negative cultures at 35-37 weeks’ gestation or in 
preterm infants born before their mothers could receive the 
recommended universal screening.1,5  To address these missed 
cases, in 2010 the CDC revised the guidelines to include 
separate algorithms for threatened preterm delivery and true 
preterm labor.  The need for improved laboratory screening 
methods was also addressed in this revision with a detailed 
procedure for specimen collection and processing.   These 
revisions are hoped to decrease the incidence of EOGBS in 
preterm infants who have an increased risk of morbidity and 
mortality from the disease7 and to improve the accuracy of 
the current recommended prenatal screening.6,26,27,31   With 
knowledge of the transiency of GBS colonization, the revision 
does not address the pregnant women that become positive after 
the culture-based screening at 35-37 weeks’ gestation.   The 
objective of this study is to evaluate the reproducibility of a 
negative GBS culture at the initiation of labor in a single, small 
maternity service in West Alabama.
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Materials
Liquid Stuart media
Todd-Hewitt CNA (Lim) broths
Columbia CNA Agar with 5% sheep blood plate

Methods
Study Population
This study enrolled 30 pregnant women who presented to DCH 
Regional Hospital (Tuscaloosa, Alabama) at term with expected 
delivery of their pregnancy during that presentation.  Approval 
of the study as designed was obtained from the Institutional 
Review Board of DCH Regional Hospital prior to enrolling 
subjects.  Each enrolled patient had received her prenatal 
care with our group at the University of Alabama School of 
Medicine-Tuscaloosa.  Each enrolled patient had had an 
ultrasound no later than the second trimester of her pregnancy, 
and gestational age was determined using a combination of last 
menstrual period and the earliest ultrasound examination.  Per 
our clinic’s prenatal care protocol, each patient had had a lower 
genital tract culture for screening of group B streptococcus 
(GBS) colonization. This culture was obtained between 35 and 
37 completed weeks’ gestation.  Patients that failed to keep 
scheduled appointments between 35 and 37 weeks’ gestation 
were excluded from this study.  Each of the enrolled patients 
had a negative GBS culture between 35 and 37 weeks.  These 
prenatal cultures were variously obtained by a medical student, 
a resident physician, or an attending physician.  The enrolled 
patients that presented for delivery had the GBS culture 
repeated upon their hospitalization. The repeat culture was 
obtained during one of their cervical examinations or at the 
time of delivery. In many instances the culture was obtained 
following the patient having received epidural anesthesia.  The 
intrapartum culture was obtained by either a post-graduate 
fellow physician or attending physician.

Written consent was obtained for intrapartum GBS testing in 
English and in Spanish. Patients who did not speak English or 
Spanish were excluded from the study.

Study Protocol
After obtaining informed consent, GBS swabs were collected 
from the lower vagina and anus of pregnant women at 35-
37 weeks by the attending physician, resident physician, 
or medical student that had been taught how to collect GBS 
specimens.  Each culturette was placed in liquid Stuart media 
made of calcium chloride, mercaptoacetic acid, and sodium 
glycerophosphate. The samples were brought to the lab within 
24 hours and were inoculated into Todd-Hewitt CNA (Lim) 
broths. The broths were then placed in an incubator at 35-
37°C for 24 hours. Standard protocol was then followed for 
GBS screening via Columbia CNA agar.  The plates were then 
assessed for hemolysis.  The patients who tested negative for 
group B streptococcus colonization were re-tested at the time 
of delivery irrespective of rupture of membranes via the same 

method to determine current group B streptococcus status by 
the attending physician or post-graduate fellow physician. The 
intrapartum cultures were delivered to the laboratory as soon as 
possible following collection. However, this could be as many 
as 60 hours in instances where the culture was obtained on a 
Friday afternoon then delivered to the laboratory on a Monday 
morning. The swabs were stored in a safe area from Friday 
afternoon till Monday morning. This delay could have possibly 
changed the outcome of the study. Such delay could potentially 
make even more negative GBS culture results that, if handled 
more expeditiously, might have been, in fact, positive.

Results
Based on the study criteria of having received prenatal care at 
our center, having a negative group B streptococcus culture 
obtained between 35 and 37 weeks gestational age, and 
consenting to have a repeat group B streptococcus culture 
when in active labor, a total of 30 patients were enrolled in 
this study.  The consent was obtained following admission to 
the hospital as the patient was either in labor or scheduled for 
induction of labor.  Of these 30 patients, 9 had positive Group 
B streptococcus cultures when the culture was repeated as the 
patient was in labor.  Nine of thirty or 30% of the patients with 
negative cultures at gestational age 35-37 were found to be 
Group B streptococcus positive at the time of labor.

Discussion
We do have an understanding of the transience of the 
discoverability of the presence of GBS in the female lower 
genital tract; however, we have come to rely upon a negative 
culture when obtained between 35 and 37 completed weeks.  
This current study reveals that that reliance was misplaced as 
often as 30% of the time.  Thus, 30% of the women included 
in this study did not receive prophylactic antibiotics against 
GBS to protect their newborn infants from EOGBS.  Although 
this study was performed in a small maternity service, if the 
current guidelines are unreliable 30% of the time, we need more 
effective screening measures to decrease the risk to neonates at 
the time of delivery.  One way to help ensure that a pregnant 
woman’s GBS status is reliable is to screen for colonization at 
the onset of labor.  We need a cost effective, rapid screening 
method in order to properly care for our patients.  With a rapid 
screening method in place, we will be able to provide antibiotic 
prophylaxis only to women that are GBS positive. This measure 
will reduce unnecessary exposure to antibiotics that can result in 
antibiotic tolerance. Thus, in order to better predict a woman’s 
GBS status at the time of delivery we need better screening 
methods in place.  The development of a cost effective, rapid 
screening method will decrease the risk of EOGBS in preterm 
and term neonates; decrease the risk of antibiotic resistance; 
and, in the long term, decrease costs. This study did not compare 
rapid testing verses traditional testing. This study was to see if 
mothers who tested negative at 35-37 weeks were GBS positive 
at delivery. Through the before mentioned results, it was found 
that 30% of negative mothers were later found to be positive.
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