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Objectives: To identify the prominent maternal and neonatal risk factors associated with 

early-onset group B streptococcus (EOGBS) disease in neonates and to determine their impor-

tance by comparing them with a control group.

Setting: Neonatal unit at King Abdulaziz Medical City, Riyadh, Kingdom of Saudi Arabia.

Patients: Cases were infants ,7 days of age with invasive group B streptococcus (GBS) 

disease diagnosed between January 1, 2000 and December 31, 2009. Controls were healthy 

infants born in the same hospital during the same period having the same birth weight and 

gestational age category.

Main outcome measures: Maternal risk factors for developing EOGBS disease, feto–maternal 

and neonatal clinical data, their morbidities, mortalities, and length of hospital stay.

Results: A total of 99 cases and 200 controls were included. The majority of cases presented 

in the first 72 hours of life (62/99 [63.9%]), of which 87/99 (89.7%) had at least one clinical 

risk factor for the development of EOGBS disease. Mothers of neonates with EOGBS disease 

were more likely to have GBS bacteriuria (odds ratio [OR] 10.76, 95% confidence interval 

[CI] 1.24–93.42), infection in the peripartum period (OR 8.92, CI 2.87–27.68), and tem-

perature $38°C (OR 7.10, CI 2.50–20.17). GBS disease was associated with premature rupture 

of membranes and fetal tachycardia (P,0.01 for both). Neonates with EOGBS disease were 

more likely to have respiratory distress disease and convulsions, require tube feeding, and have 

longer hospital stays compared with the controls (P,0.01 for all). Stepwise multiple logistic 

regression has identified three risk factors that were associated with the highest tendency for 

the development of EOGBS disease. These were lack of antenatal attendance (OR =0.30 and 

CI 0.98–0.88), rupture of membranes (OR =9.62 and CI 3.1–29.4), and antibiotic use in labor 

(OR =0.16 and CI 0.38–0.67).

Conclusion: A number of maternal risk factors were significantly associated with EOGBS 

disease. Taking these factors into consideration may result in preventing the occurrence of 

EOGBS disease, improve maternal and neonatal medical care, decrease their hospital stay, and 

reduce unnecessary hospital resource utilization.

Keywords: group B streptococcus, neonatal morbidity, maternal morbidity, antenatal 

screening

Introduction
Group B streptococcus (GBS) or Streptococcus agalactiae is a gram-positive bacterium 

that colonizes the human gastrointestinal and genital tracts. GBS is the most frequent 

bacterial pathogen in neonates.1 Maternal colonization is the single most important risk 

factor for early-onset group B streptococcal (EOGBS) disease (younger than 7 days 

of age).2,3 Vertical transmission of GBS during labor or delivery may result in either 
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invasive infection in the neonate during the first week of life 

or EOGBS disease.

A number of obstetrical factors have been associated 

with an increased likelihood of EOGBS disease in neonates.4 

These risk factors include prenatal vaginal and rectal coloni-

zation with GBS, premature deliveries (less than 37 weeks of 

gestation completed), prolonged rupture of membranes, and 

intrapartum fever. In the US, the incidence of GBS disease 

is also found to be higher among neonates born to African–

American mothers5,6 and to mothers less than 20 years of 

age.3,6 Moreover, neonates born to mothers with a history 

of birth of a neonate with GBS disease,7 those with mater-

nal heavy colonization (such as that seen with bacteriuria 

[growth of $100,000 colony-forming units/mL of a single 

uropathogenic bacteria]),8–12 and a low level of anti-GBS 

capsular antibody13 are more likely to be infected.

The most effective method for EOGBS disease preven-

tion is intrapartum antibiotic (IPA). In the 1996 Centers for 

Disease Control and Prevention guidelines, women at risk 

were identified through risk-based screening for maternal 

factors or a microbiological screening in order to identify 

GBS carriers.14 In 2002, Centers for Disease Control and 

Prevention revised guidelines were issued for the prevention 

of perinatal invasive GBS diseases.13,15 These guidelines have 

indicated that any pregnant woman with a positive screening 

culture from either the vagina or rectum has to receive IPA 

unless a planned cesarean delivery is performed. Moreover, 

all pregnant women who gave birth to a previous infant 

with invasive GBS disease, those with documented GBS 

bacteriuria during the current pregnancy, pregnant women 

with preterm labor whose GBS culture status is unknown, 

pregnant women whose amniotic membranes have ruptured 

for $18 hours, and those with an intrapartum temperature 

of $38°C should receive IPA.13

In cases where this chemoprophylaxis (IPA) is not given, 

the organisms may cause urinary tract infection, amnionitis, 

endometritis, and maternal wound infection. In 1990, a sur-

veillance system on an American population of ten million 

persons found that 6% of EOGBS infections resulted in death, 

while morbidities were mainly due to overwhelming sepsis 

and to neurologic sequelae of meningitis.5

Even in communities where screening for GBS has been 

implemented and those characterized by high patient care 

standards, it is reported that the rate of GBS infections, both 

late and early onset, are affecting about 1.8/1,000 live births, 

of which there is a 5%–20% case fatality rate.5,12,16

At King Abdulaziz Medical City, Riyadh, Kingdom of 

Saudi Arabia, we have implemented the risk factor approach 

for IPA administration over the last decade (the study period). 

However, several cases of neonatal GBS infection have 

been reported. The aim of this study was to assess important 

maternal and neonatal risk factors associated with EOGBS 

disease in infants ,7 days of age in comparison with a control 

group. Moreover, we aimed to assess the resulting maternal 

and neonatal complications within the affected group. To 

the investigators’ knowledge, no such study has previously 

been done on a Saudi population.

Methods
We performed a case control study over a 10-year period, 

between January 1, 2000 and December 31, 2009. The 

studied cases were defined as neonates ,7 days of age who 

were delivered to Saudi women and were hospitalized in 

the Neonatal Unit at King Abdulaziz Medical City. GBS 

cases were isolated from a normally sterile site: eg, blood or 

cerebrospinal fluid, and they were identified through routine 

microbiology laboratory reporting. The mothers’ urine and 

vaginas were cultured retrospectively at the time of diagnosis 

if their GBS status was unknown.

Control neonates were identified by reviewing the medical 

records to allocate an arbitrary sample of two control neo-

nates for each case those control were born to Saudi women 

within 24 hours from their assigned case and were in the same 

birth weight and gestational age category according to World 

Health Organization classifications. The control neonates 

were eligible for inclusion if they had no clinical evidence 

of GBS infection during the first 7 days of life.

Medical records of all 99 neonates who developed GBS 

disease during the study period and their mothers’ records 

were reviewed. Moreover, the medical records of 200 control 

neonates and their mothers were reviewed.

Data concerning the maternal age, parity, and GBS sta-

tus (whether positive, negative, or carrier) were collected. 

The status of “GBS carrier” was given if a positive GBS 

culture from a vaginal swab was recorded in the maternal 

records. Data concerning maternal history of previous GBS 

or intrauterine fetal death were also obtained. Antenatal 

data on maternal fever, rupture of membranes, IPA, number 

of vaginal examinations, labor events, fetal heart rate trac-

ing, infections, postdelivery antibiotics, and others were 

collected. Neonatal data concerning weight, postdelivery 

complications, antibiotic requirement, surfactant require-

ment, place of admission, length of hospital stay, and others 

were obtained.

All data were entered into a database and analyzed and 

managed using SPSS software version 15 (SPSS, Inc., 
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Chicago, IL, USA). Continuous variables were categorized 

according to clinically relevant cut-off points. Descriptive 

analyses were carried out by calculating the frequency and 

percentage for the categorical variables, mean, and stan-

dard deviation for continuous variables. Bivariate analyses 

for the association between different risk factors and the 

development of neonatal GBS infection were carried out, 

and P-values were calculated using the χ² test or Student’s 

t-test, as appropriate. Odds ratios (OR) and 95% confidence 

intervals (95% CI) were calculated for categorical variables, 

as well as for categorized continuous variables. For the risk 

factors, adjusted OR and 95% CI were calculated. A P-value 

less than 0.05 was considered statistically significant. 

 Stepwise multiple logistic regression was performed to 

identify the most significant risk factors for the development 

of EOGBS disease.

Research and ethics committee approvals were obtained 

through the King Abdullah International Medical Research 

Center (KAIMRC) prior to conducting the study. No data 

identifying the neonates or mothers were recorded, and the 

data forms were kept in a secure place accessible only to the 

principal and co-investigators.

Results
Table 1 shows the maternal outcomes and their pregnancy, 

intrapartum, and postpartum characteristics. It appears from 

the presented results that mothers of affected babies tend to 

have a higher body mass index (P=0.02) and shorter duration 

of pregnancy (P,0.01) and are less likely to receive ante-

natal care services (OR =0.34, CI 0.19–0.61, and P,0.01). 

Mothers of neonates who developed EOGBS disease had a 

stronger history of having previous babies with GBS dis-

ease (P=0.004) and fetuses who had intrauterine fetal death 

(OR =3.97, CI 1.29–12.19, and P=0.01). Mothers who are 

GBS carriers are at higher risk of having neonates with GBS 

infection (OR =3.22, CI 1.54–6.74, and P=0.001), whereas 

mothers with GBS bacteriuria have a higher risk of deliver-

ing a baby who will develop EOGBS disease (OR =10.76, 

CI 1.24–93.42, and P=0.008).

The intrapartum events of mothers who carried neonates 

who developed GBS disease in comparison with their con-

trols are shown in Table 1. These patients were more likely 

to have a temperature of $38°C during labor (OR =7.10, 

CI 2.50–20.17, and P,0.01) and were more likely to have 

premature rupture of membranes (OR =11.99, CI 6.74–21.36, 

and P,0.01). They were at higher risk of receiving antibiotic 

in labor (OR =3.92, CI 2.29–6.71, and P,0.01) and were 

more likely to be exposed to invasive procedures such as fetal 

scalp blood sampling and fetal scalp electrode introduction 

(P,0.01). Moreover, these mothers were exposed to frequent 

vaginal examinations (P,0.01) and were at higher risk of 

undergoing operative deliveries (OR =1.98, CI 1.07–3.68, 

and P=0.03) compared with their controls.

Mothers of babies who were affected with EOGBS 

disease were at increased risk of developing postpartum 

infections (OR =8.92, CI 2.87–27.68, and P,0.01) and had 

a higher tendency to require antibiotics during the postpartum 

period (OR =2.12, CI 1.16–3.89, and P=0.01).

Table 2 shows the characteristics and outcomes of 

neonatal GBS infection. In this table we have identi-

fied that neonates who developed EOGBS disease were 

at an increased risk to have fetal distress (OR =5.31, 

CI 3.14–8.99, and P,0.01) and had a higher tendency to 

have lower birth weight, less length, frequent admission 

to the neonatal intensive care unit, and a longer stay in the 

hospital (P,0.01).

These neonates were at increased risk of develop-

ing respiratory distress syndrome compared with their 

controls (OR =28.90, CI 15.00–55.69, and P=0.0001). 

They were at higher risk of requiring oxygen supply (OR 

=32.63, CI 16.73–63.66, and P=0.0001) and were more 

prone to requiring continuous airway pressure (OR =42.19, 

CI 14.51–122.67, and P=0.0001). They were also at a 

higher risk of requiring assisted ventilation (OR =38.56, 

CI 11.47–129.60, and P,0.001) and surfactant treatment 

(OR =18.02, CI 4.03–80.57, and P=0.0001) and of develop-

ing convulsions (OR =45.11, CI 5.92–343.67, and P=0.0001). 

Finally, these neonates required more tube feedings com-

pared with their controls (OR =38.56, CI 11.47–129.60, 

and P=0.0001) and were at higher risk of developing fetal 

tachycardia (OR =8.05, CI 3.30–19.62, and P,0.01).

Stepwise multiple logistic regression was performed 

(Table 3). All significant variables that were identified 

as potential risk factors for the development of neonatal 

EOGBS disease were included. The three risk factors that 

were associated with a higher tendency for the development 

of EOGBS were lack of antenatal attendance (OR =0.30, CI 

0.98–0.88, and P=0.03), ruptured membranes (OR =9.62, CI 

3.1–29.4, and P=0.0001), and antibiotics in labor (OR =0.16, 

CI 0.38–0.67, and P=0.013).

Discussion
The maternal factors identified to increase the risk of neo-

natal EOGBS disease in this study correspond with earlier 

international published reports.2–4,6 However, this research 

carries the advantage of assessing the presence of these 
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Table 1 Maternal outcomes and their pregnancy, intrapartum, and postpartum characteristics

Cases (n=99) Control (n=200) OR (95% CI) P-value

age (years)
 Mean ± sD 28.2±7.8 28.4±5.6 na 0.84
Weight (kg)
 Mean ± sD 79.4±15.6 78.4±8.6 na 0.48
Height (cm)
 Mean ± sD 157.7±5.8 160.3±5.5 na ,0.01
BMI (kg/m2)
 Mean ± sD 31.8±5.1 30.5±2.6 na 0.02
gravida
 Mean ± sD 5.1±2.7 4.6±2.3 na 0.15
Parity
 Mean ± sD 3.2±3.1 3.1±2.6 na 0.07
number of live births
 Mean ± sD 2.5±2.6 2.5±2.3 na 0.97
gestational age at birth
 Mean ± sD 36.3±3.8 38.5±2.0 na ,0.01
Previous baby with gBs
 Yes 4 (4%) 0 (0%) na 0.004
anc attendance (booking)
 Yes 64 (65%) 169 (85%) 0.34 (0.19–0.61) ,0.01
Previous fetal death
 Yes 9 (9%) 5 (3%) 3.97 (1.29–12.19) 0.01
gBs carrier
 Yes 19 (19%) 14 (7%) 3.22 (1.54–6.74) 0.001
gBs bacteriuria
 Yes 5 (5%) 1 (0.5%) 10.76 (1.24–93.42) 0.008
Intrapartum temp $38°
 Yes 15 (15%) 5 (3%) 7.10 (2.50–20.17) ,0.01
Maximum intrapartum temperature
 Mean ± sD 37.3±0.6 37.0±0.4 ,0.01
rM
 Yes 66 (68%) 30 (15%) 11.99 (6.74–21.36) ,0.01
Duration of rM (hours)
 Mean ± sD 10.7±16 5.3±4.9 ,0.01
antibiotic in labor
 Yes 45 (45%) 36 (18%) 3.92 (2.29–6.71) ,0.01
no of vaginal examinations
 Mean ± sD 6.1±3.5 3.5±2.0 ,0.01
Mode of delivery
 nsVD 74 (75%) 172 (86%) 1.98 (1.07–3.68) 0.03
 Operative 23 (23%) 27 (14%)
Maternal infection PP
 Yes 15 (15%) 4 (2%) 8.92 (2.87–27.68) ,0.01
Maternal PP antibiotics
 Yes 25 (25%) 28 (14%) 2.12 (1.16–3.89) 0.01

Abbreviations: ANC, antenatal care; BMI, body mass index; CI, confidence interval; GBS, group B streptococcus; NA, not applicable; NSVD, normal spontaneous vaginal 
delivery; Or, odds ratio; PP, postpartum; rM, ruptured membranes; sD, standard deviation.

factors in a specific, understudied, geographic population 

in Saudi Arabia.

Our data concluded that the identification of some ante-

natal and intrapartum factors affecting pregnant women, 

particularly rupture of membranes, antenatal care services 

provided, and the use of antibiotics during labor, may predict 

women whose neonates are at risk of developing EOGBS 

disease.

Our figures do not differ from other studies;17–23 however, 

they were focusing more on specific risk factors recognized 

to be more unique to our studied population. For example, 

in a study from London, UK, women of black ethnic origin 
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Table 2 characteristics and outcomes of neonatal group B streptococcal infection

Cases (n=99) Control (n=200) OR (95% CI) P-value

sex
 Male 47 (47%) 112 (56%) 1.34 (0.81–2.20) 0.25
 Female 46 (46%) 82 (41%)
cTg with fetal distress
 Yes 59 (60%) 45 (23%) 5.31 (3.14–8.99) ,0.01
Fetal tachycardia (.160/min)
 Yes 22 (22%) 7 (4%) 8.05 (3.30–19.62) ,0.01
Fetal scalp electrode
 Yes 53 (54%) 43 (22%) 4.37 (2.59–7.37) ,0.01
Fetal scalp blood sampling
 Yes 12 (12%) 0 (0%) na na
Baby weight (kg)
 Mean ± sD 2.9±0.7 3.2±0.5 na ,0.01
Baby length (cm)
 Mean ± sD 49.0±3.8 50.6±1.4 na ,0.01
Days in nIcU
 Mean ± sD 9.7±10.3 0.3±2.4 na ,0.01
Days in the hospital
 Mean ± sD 18.0±13.8 2.1±5.3 na ,0.01
age at diagnosis (days)
 Mean ± sD 3.1±1.4 na na na
respiratory distress
 Yes 75 (76%) 21 (11%) 28.90 (15.00–55.69) ,0.0001
Oxygen requirement
 Yes 77 (78%) 21 (11%) 32.63 (16.73–63.66) ,0.0001
cPaP
 Yes 45 (45%) 4 (2%) 42.19 (14.51–122.67) ,0.0001
assisted ventilation
 Yes 36 (36%) 3 (1.5%) 38.56 (11.47–129.60) ,0.0001
nitric oxide
 Yes 12 (12%) 1 (0.5%) 27.95 (3.58–218.39) ,0.0001
surfactant
 Yes 15 (15%) 2 (1%) 18.02 (4.03–80.57) ,0.0001
convulsions
 Yes 18 (18%) 1 (0.5%) 45.11 (5.92–343.67) ,0.0001
Tube feeding
 Yes 36 (36%) 3 (1.5%) 38.56 (11.47–129.60) ,0.0001
Proven sites of colonization
sepsis
 Yes 35 (35%) 1 (0.5%) 0.70
Pneumonia
 Yes 20 (20%) 1 (0.5%)
Meningitis
 Yes 4 (4%) 0 (0%)
Focal
 Yes 37 (37%) 0 (0%)
all of the above
 Yes 1 (1.0%) 0 (0%)

Abbreviations: CI, confidence interval; CPAP, continuous positive airway pressure; CTG, cardiotocogram; NICU, neonatal intensive care unit; OR, odds ratio; SD, standard 
deviation.

and those with multiple pregnancies were shown to have an 

increased risk of delivering an infant with EOGBS disease.19 

In our work we did not include ethnicity as a risk factor, as 

we were dealing with a homogeneous Saudi population. In a 

Swedish study,  maternal obesity and overweight were shown 

to be risk factors  associated with increased development 

of EOGBS disease.24 A British-based case control study 

of GBS infection has concluded that antenatal isolation of 

GBS from vaginal culture, prematurity, prelabor rupture of 

membranes, and intrapartum fever were all significantly 
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associated with development in cases,20 corresponding with 

our initial findings.

It is of concern to note that less than half of the mothers 

with one or more risk factors received IPA in this study. We 

may explain this by physicians’ poor adherence to the local 

guidelines, unknown GBS status, or due to false-negative ante-

natal culture screening results. A British-based audit revealed 

a variability in the reported practices,25 and surveillance data 

from the Health Protection Agency showed that rates of 

EOGBS bacteremia have increased,26 suggesting the need to 

reappraise the existing guidelines and their implementation.

Our work, as with other studies,19,20,25 emphasizes that the 

majority of EOGBS infections present in the first 24 hours of 

life (63.9%). In a case control study that included 138 cases 

and 305 controls,27 it was indicated that the majority of cases 

(74%) presented in the first week of life, and 89% of them 

occurred during the first day of life.

EOGBS disease may have contributed to the increased 

morbidity between both mothers and their neonates. Our 

affected neonates were more likely to require surgical inter-

vention during labor, to be distressed, and to require more 

diagnostic invasive procedures compared with their matched 

controls. Moreover, mothers of neonates with GBS were 

more likely to develop peripartum infection and were more 

likely to require antibiotics during labor. Therefore, potential 

interventions to prevent neonatal GBS infection, such as IPA 

or GBS vaccination, may contribute to the reduction of both 

fetal and neonatal morbidities.27

Potential limitations of our study are antenatal swabbing 

to detect carriage of GBS, and the indications for performing 

this test were not standardized but were left to the physician’s 

own initiative. Moreover, this research has studied the imme-

diate outcome of EOGBS infections and did not approach 

the maternal and neonatal long-term complications, an area 

for potential future research.

Conclusion
A number of maternal and neonatal factors are significantly 

associated with EOGBS disease. Working on these factors 

from a preventive aspect may help in better utilization of 

hospital resources, decrease maternal and neonatal morbidi-

ties and mortalities, and decrease their hospital stay. Further 

study is needed to follow the trends of EOGBS disease among 

infants after the implementation of a GBS screening program 

and selective IPA to high-risk mothers.

Disclosure
The authors report no conflicts of interest in this work.
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