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Abstract

Clinical features of Group B

Streptococcus(GBS) colonization in

vagina during late pregnancy at a

primary maternity hospital

Sumin Oh

Department of Obstetrics and Gynecology

The Graduate School

Seoul National University

Objectives: The aim of this study was to assess the epidemiologic and clinical

characteristics of Group B Streptococcus(GBS) colonization in pregnant women

during the 3rd trimester.

Materials and Methods: This study included 644 pregnant women who had

undergone Group B Streptococcus(GBS) culture test in their 3rd trimester in

2018. We collected data from the primary level of care maternity hospital

through the retrospective chart review. We compared patients’ demographics,

maternal obstetrical complications and neonatal adverse events between GBS

positive (n=41) and GBS negative (n=603) groups. To find out clinical predictors

of GBS positive result, univariable chi-square test and multivariable logistic

regression analysis were applied.

Results: The colonization rate of GBS in vagina was 6.4% in pregnant women
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who had taken GBS culture test at the primary center. GBS positive group

showed higher prevalence of anemia (Hemoglobin level < 10.5 mg/dL)(p=0.013)

in their third-trimester. The association between GBS carrying group and

oligohydramnios was observed by multivariable analysis (p=0.024, Odds Ratio

7.32, 95% CI 1.28–41.31). All specimens were susceptible to penicillin G and

cephalosporin. Antibiotic resistance to erythromycin and clindamycin were 31%

for each.

Conclusion: The colonization rate of GBS in maternal vagina was 6.4% and

third-trimester maternal anemia was associated with the GBS carrying status.

………………………………………………………………………………………................................

Keywords: Anemia, Antibiotic susceptibility, Colonization rate, Group B

Streptococcus, 3rd trimester.
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Introduction

Approximately one-half of the maternal Group B Streptococcus (GBS) infections

are known to be a cause of pregnancy losses, fetal deaths, neonatal infections or

neonatal deaths [1]. Moreover, early-onset GBS sepsis is an important cause of

morbidity and mortality in neonates [2].

In Eastern Asia, however, GBS colonization rate in pregnant women has

been estimated to be lower compared to other geographic regions [3].

Particularly, Korea has been known to be one of the countries of the lowest

colonization rate [4-8]. For this reason, universal GBS screening by

vaginal-rectal culture at 36 0/7 – 37 6/7 weeks of gestation regardless of

planned mode of birth is not mandatory until these days in Korea, while

American College of Obstetrics and Gynecology (ACOG) guidelines consistently

have recommended its performance in every update [9]. Although drastic

consequences of vertical transmission of maternal GBS and the effect of

screening and antibiotic prophylaxis are clear, its importance has been

overlooked in Korea owing to its low prevalence. Even universal screening has

turned out to be associated with a reduced risk for early-onset GBS disease

compared with risk-based protocols [9, 10], the former has not been

implemented well yet.

Under this circumstance that universal screening is not readily applicable

and unknown GBS status are many, we assumed that clinical characteristics of

GBS positive mothers can be informative. Few and conflicting data exist to

determine whether GBS positive results in maternal genital tract occur in

sporadic form or does more often in population with specific clinical features [7,

8, 11].

The purpose of current study is to identify the epidemiologic and clinical

features of GBS carrying pregnant women in their late pregnancy.
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Materials & Methods

1. Study population

Under the approval of the Institutional Review Board (SNUH 2011-049-1171) for

this retrospective study, we extracted patient lists of 3057 who had GBS culture

reports of the 3rd trimester at the Wejoyful maternity clinic between 2015 and

2018. Wejoyful maternity clinic is a primary level maternity hospital located in

Seong-Buk Gu, typical middle-upper class area in Seoul metropolitan city. Then

we chose the samples of year 2018. Data of 2018 was the most recent and

easily accessible one when we had started data collection with the least of

missing values. We reviewed the medical records of 864 women who delivered

their newborns at the index hospital in 2018 and gathered information of 644

mothers who were eligible. Two hundred and twenty women who had not

undertaken GBS screening owing to the planned cesarean section were excluded.

In this hospital, GBS screening through vaginal swab had been applied to

all pregnant women who were possible to try labor around 35 0/7 – 36 6/7

gestational weeks. The gestational age of 35 0/7 to 36 6/7 weeks were generally

recommended time of GBS screening before the ACOG guidelines were revised

in 2019 [9]. Different from the documented guidelines, swabs for GBS screening

were usually omitted for whom being supposed to have elective cesarean

delivery on maternal request (CDMR), previous cesarean section or

myomectomy, abnormal fetal presentation, or multifetal gestation which

conditions not readily try labor. Thus, we excluded small cases of twin

pregnancies based on the same reason.



9

2. Data collection

We compared of characteristics between the GBS positive and negative groups

in terms of baseline demographics, maternal complications during pregnancy and

puerperal period and neonatal adverse events. Primary outcome was to find out

clinical features of GBS colonization status in order to specify the high risk

group. Secondary outcomes include obstetrical and neonatal complications, so

that we can observe that there is any association between GBS colonization

and clinical prognosis of mothers and neonates. Early-onset GBS disease was

not included in the outcome measure owing to the paucity of related information.

Obstetrical complications refer the events such as oligohydramnios, prelabor

rupture of membrane (PROM), emergency cesarean section or puerperal

complications of postpartum hemorrhage and infection. Neonatal adverse events

other than early-onset GBS sepsis were demonstrated as well.

Maternal hemoglobin (Hb) level were collected and less than 10.5 mg/dL

were considered to be anemic in the 3rd trimester according to World Health

Organization (WHO) and ACOG criteria [12-14]. Maternal hypothyroidism refers

pregnant women who had history of taking levothyroxine during pregnancy with

newly diagnosed or overt thyroid diseases. Hypertensive disorders in pregnancy

consisted of all 4 categories of preeclampsia and eclampsia syndrome, chronic

hypertension and superimposed preeclampsia and gestational hypertension.

Diabetes Mellitus refers pregestational and gestational ones both.

Oligohydramnios was considered to be positive when noticed before delivery

and became an indication for prompt delivery. Puerperal complications contained

postpartum hemorrhage requiring procedures of transfusion, B-lynch, Bakri

insertion, uterine artery embolization or hysterectomy. It also consisted of

infections such as wound problem, mastitis or urinary tract infections with

additional antibiotics usage over routine prescription during puerperal period.

Perinatal adverse events included intrauterine fetal death, transient tachypnea

of newborn, respiratory distress syndrome or hyperbilirubinemia. Intrapartum

antibiotics prophylaxis (IAP) for GBS positive mothers was carried out in
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accordance to the Center for Disease Control and Prevention (CDC) guidelines

[9] with intravenous 1st generation cephalosporin.

3. Culture method

All swabs were taken vaginally. In Wejoyful hospital, GBS cultures were

referred to Greencross laboratories (Yongin, Korea) for testing. Swabs

transported in Amies gel were inoculated in a separate tube with 5 ml of

Todd-Hewitt broth with 8 μg/ml gentamicin and 15 μg/ml nalidixic acid. It was

incubated aerobically at 37 °C overnight. Then it is subcultured on blood agar

plates and incubated aerobically at 37 °C overnight. After incubation, the plates

were inspected for the presence of beta-hemolytic colonies which is one of the

features of GBS. The suspected colony was subcultured for

Christie-Atkins-Munch-Peterson (CAMP) test. CAMP-positive colonies were

identified by MALDI Biotyper (Bruker Daltonik, Germany). Antimicrobial

susceptible testing was performed using Vitek-2 system (BioMerieux, France).

4. Statistical analysis

Data were analyzed using SPSS software (version 19; SPSS Inc., Chicago, IL).

The normality of the data was assessed using the Shapiro-Wilk test and

comparisons between the groups for continuous variables were performed using

the Student’s t-test or Mann-Whitney U test. To compare the categorical

variables between the two groups, Fisher’s exact test or the chi-squared test

was performed. To find out clinical predictors or independent characteristics of

GBS positive group after adjusting mixed effects of many variables, we

performed multivariable logistic regression analysis. A p-value of <0.05 was

considered statistically significant.
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Results

Between 2015 and 2018, 161 GBS positive mothers in late pregnancy were

identified among 3057 tests and the average colonization rate in primary level of

center was 5.3% (161/3057). In 2018 dataset, 41 GBS positive cases among 644

test results were found and the colonization rate was 6.4%. The rate seems

steadily low and did not show difference by years (p=0.494) (Figure 1).

We collected data of year 2018 from the primary center (Figure 1) and

compared clinical variables between GBS carrying and non-carrying groups.

Table 1 presents the baseline characteristics of the study population and there

were no differences between groups other than the 3rd trimester anemia. Anemia

of hemoglobin level below 10.5 mg/dL in the 3rd trimester were more common in

GBS positive mothers (11.9% vs 26.8%, p=0.013) In multivariable analysis as

well as univariable one, it was a significant predictor of GBS positive result in

vagina during late pregnancy (p=0.024, Odds Ratio(OR) 3.03, 95% CI 1.22 -

5.65).

Table 2 shows obstetrical and neonatal complication rates for each groups.

Although total numbers are small, oligohydramnios seems more common in GBS

positive group (0.9% vs 7.3%, p=0.011). This association between GBS

colonization and oligohydramnios was also significant by multivariable logistic

regression (p=0.024, OR 7.32, 95% CI 1.28–41.31). Postnatal adverse events were

not meaningfully different between groups (p=0.810). Thirteen newborns with

respiratory difficulties were transferred to the tertiary centers where operating

neonatal intensive care unit (NICU), 1 in GBS positive group and 12 in GBS

negative group, respectively. Once the newborns had moved to those centers,

access to formal precise medical information was very limited whether the

newborns were diagnosed early-onset GBS disease. Thus, we could not identify

the neonatal culture proven early-onset GBS sepsis during the study period in

both groups. Interval between GBS screening test and gestational age at birth
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was 4.0 weeks in average and it was similar between groups (p=0.307).

In regards to the antibiotics susceptibility of GBS (41 cases), 100 percent

were sensitive to penicillin G, ampicillin, vancomycin and 3rd and 4thgeneration

cephalosporins although susceptibility to first-generation cephalosporins was not

assessed. Approximately 31% of GBS isolates were resistant to erythromycin

and clindamycin (13/41). Compared to recent US data [15], resistance to

erythromycin was slightly lower, but one to clindamycin was higher (44.8% and

20.8%, respectively) in our samples.
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Figure 1. Group B Streptococcus (GBS) colonization rate at the index primary

maternity hospital between 2015 and 2018.
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Variables GBS negative

(n=603)

GBS positive

(n=41)

p-value

Age, yr

≥35.0

32.6 (19.8–43.9)

175 (29.0)

33.1 (21.5–41.3)

13 (31.7)

0.888

0.724

Parity

Primigravida1

Nulliparous2
278(46.1)

354 (58.7)

21(51.2)

25 (61.0)

0.628

0.870

BMI(preconceptional,m2/kg)

Underweight (<18.5)

Obese (≥25.0)

21.5 (15.6–36.1)

47 (8.1)

90 (15.5)

21.4 (16.4–33.1)

4 (10.0)

5 (12.5)

0.951

0.562

0.662

GA at GBS test, wks 35.1 (32.3-39.7) 35.3 (33.0-39.7) 0.188

3rd trimester anemia

(Hb<10.5g/dL)3
72 (11.9) 11 (26.8) 0.013

Vitamin D deficiency

(<20 ng/ml)4
111 (20.1) 7 (18.4) 0.840

Hypothyroidism 40 (6.6) 3 (7.3) 0.744

Hypertensive disorders 8 (1.3) 0 (0.0) NS

Diabetes Mellitus 36 (6.3) 3 (7.3) NS

ART 20 (3.3) 0 (0.0) 0.472

Fetal anomaly 4 (0.7) 0 (0.0) NS

Table 1. Baseline characterisitics of study population

Values are presented as median (range) or number (%).

ART, assisted reproductive technology; BMI, body mass index; GA, gestational age; Hb,

hemoglobin; NS, not significant

1 Refer women who are pregnant for the first time or have been pregnant one time.

2 Refer women who have never carried a pregnancy beyond 20 weeks

3 Hemoglobin level below 10.5 g/dL was applied to define 3rd trimester anemia according to WHO

and ACOG criteria.

4 25-hydroxyvitamin D level below 20 was considered as vitamin D deficienty according to

Institute of Medicine(IOM) recommendation.
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Variables GBS negative

(n=603)

GBS positive

(n=41)

p-value1

Gestational Age, wks

Preterm delivery (<37.0)

39.4 (35.7-41.6)

13 (2.2)

39.4 (35.4-41.6)

1 (2.5) 0.830

Birthweight, g

LBW<2500g

LGA≥4000g

3323.8 ± 378.8

13 (2.3)

20 (3.5)

3283.8 ± 374.7

0 (0.0)

1 (2.5)

NS

0.733

Oligohydramnios 5(0.9) 3(7.3) 0.024

PROM 152(25.2) 14(34.1) 0.199

Emergency Cesarean 77(13.6) 7(17.1) 0.981

Puerperal complications

PPH

Puerperal infection

20(3.3)

58(9.6)

1(2.4)

6(14.6)

0.682

0.600

Postnatal adverse events2 18(3.0) 1(2.5) 0.810

Table 2. Obstetrical and perinatal complications

Values are presented as median(range), mean±standard deviation or number (%).

PPH, postpartum hemorrhage; PROM, prelabor rupture of membrane; ; LBW, low birth weight;

LGA, large for gestational age; NS, not significant

1 Adjusted with 3rd trimester anemia

2 Include intrauterine fetal death, transient tachypnea of newborn, respiratory distress syndrome or

hyperbilirubinemia.
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Discussion

This study showed prevalence of GBS colonization in vagina in late pregnancy

was approximately 6% and all were susceptible to penicillin G and

cephalosporins. The association between GBS carrying group and maternal

third-trimester anemia, oligohydramnios were observed in our cohort.

Although the study population, study periods, and the culture methods

applied for GBS detection were different among surveys, GBS carriage rate in

Korean pregnant women has been reported as 1.96 to 11.6% [4-8]. Currently

published systemic review and meta-analysis revealed that worldwide prevalence

was estimated at 15 - 18%. Eastern Asia where republic of Korea was affiliated

had the lowest maternal GBS prevalence of 9.2 - 11.1%, while the Caribbean

had the highest of 35%. Within Eastern Asia sub-regions, the Republic of Korea

(8%) and China (11%) had the lowest carriage rate, with higher rate found in

Japan (16%) [3]. Our result coincides these preexisting reports.

Up to date, its low prevalence has make debates among clinicians for the

cost-effectiveness of universal GBS screening tests. However, GBS is still the

most common pathogen responsible for early-onset sepsis in Korea, also in

worldwide [16, 17]. There is a report that gram positive bacteria including GBS

matters more in term infants [16]. Universal screening strategy has been proved

consistently to be more effective than risk-based approach to reduce GBS

related adverse events [9, 10]. Furthermore, when we consider that there is a

sufficiently proven prevention guidelines [9] and importance of evidence based

medical practice is increasing, following established guideline should be a

preferred option. When it is not possible to take universal culture-based

screening, effort to find out clinical predictors or high risk group would be

meaningful.

One large population based retrospective cohort study in China which

assessed 9770 mothers mentioned maternal anemia (Hemoglobin 9.0-11.0 mg/dL)
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(OR 1.5, 95 % CI 1.16 - 2.06) as a risk factor of maternal GBS colonization [9].

They also presented that preterm birth (between 35 and 37 weeks) (OR 1.7, 95

% CI 1.22 –2.33), maternal age (older than 34 years) (OR 1.5, 95 % CI 1.06–

2.09), prelabor rupture of membranes (OR 1.8, 95 % CI 1.34–2.35) and

gestational diabetes mellitus (OR 1.6, 95 % CI 1.14–2.28) were associated with

the GBS colonization [18]. Our data also showed that maternal anemia (Hb <

10.5 mg/dL) in the 3rd trimester was related to GBS colonization in maternal

genital tract.

Although the reason of this association is not clear, a plausible explanation

is that pregnant women with anemia are prone to have infection. Another

explanation can be found from Verstraelenetal.’s study. They elicited that

micronutrient deficiency, iron deficiency in particular, can affect the host

response against bacterial colonization. They reported that higher soluble

transferrin receptors (sTfR) as an accurate measure of cellular and tissue iron

deficiency was related with vaginosis like microflora and subclinical iron

deficiency is a predictor of bacterial vaginosis during pregnancy [19].

Interestingly, higher rate of oligohydramnios in GBS positive group was

observed in our cohort. The presumption for this finding is that subclinical

invasion of the amniotic fluid by colonized GBS species might be the cause of

oligohydramnios. Likewise, there have been some studies to evaluate the

association of GBS colonization and premature rupture of membrane or preterm

labor [20]. The results are still controversial and further studies are required to

assess the effect of GBS colonization in maternal genital tract on amniotic fluid.

One study whose cohort was Korean pregnant women, suggested that a

first pregnancy (primigravida) was a significant risk factor of GBS colonization

among Korean mothers (OR 2.32, 95% CI 1.12–4.81) [7]. Another study elicited

that lower preterm labor and early preterm birth (Gestational Age < 34 0/7

weeks) is associated with GBS positive results [8]. Our cohort, however, did not

demonstrate these associations (Table 1, 2).

Regarding that approximately 50% of women who are colonized with GBS
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will transmit the bacteria to their newborns, unknown GBS status and

false-negative results can matter. It is especially true in our county, where

universal screening has not been integrated consistently. A study reported 74.4%

of GBS disease occurred in term infants and only one-fifth of these cases

occurred in women whose screen results were positive. In other words, nearly

80% of the term infants with GBS disease were born to mothers with negative

or missed screening results [21]. From the Nanduri et al., among women whose

infants with early-onset GBS disease who did not receive Intrapartum Antibiotic

Prophylaxis (IAP) and had no indication of need, 83% had negative GBS

screening results. Early-onset GBS disease even occurred among infants whose

mother underwent cesarean delivery before onset of labor and rupture of

membrane without any indication for IAP [15]. The authors referred the matter

of missed opportunities as well. Efforts to find out clinical risk factors can be

meaningful way to fill up the gaps and lower the missed opportunities for

prevention.

The strength of this study is that our data were drawn from the center of

primary level of care, which implies more chance of generalizability. Most of

GBS related articles from Korea has been written using the data of the tertiary

centers. According to the Korean national statistics, hospitals of primary level

are responsible for more than 80% of deliveries [22] and it reflects the

importance of data from those centers.

Nonetheless, there are some limitations. First, the chance of underestimation

of GBS colonization exists. ACOG recommends taking samples from both vagina

and rectum of all pregnant women irrespective of their mode of delivery [9].

However, Wejoyful clinic did not perform screening test for whom planning

cesarean delivery and sampling site included only vagina. Many primary

maternity clinics in Korea share similar practice patterns for GBS screening.

This can be the cause of underestimation of GBS prevalence and limits

evaluating exact GBS colonization rate. Clinicians should recognize it and correct

their practice patterns in accordance with the formal guidelines. Another
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limitation is a paucity of postnatal outcomes. Once neonates who were given

birth in the primary center had transfer to pursuit intensive care at the upper

level center owing to the adverse events, it is not easy to obtain precise

medical information of them. Moreover, rare incidence in early onset GBS

disease in our country also limits the study spectrum. As shown in our data

with the absence of culture proven neonatal early-onset GBS sepsis, Korean

nationwide survey investigating the causative organisms of neonatal sepsis

determined that GBS accounted only for 0.5% of all cases of neonatal sepsis

[23]. From the report of Seoul National University Children’s Hospital, only 9

cases of culture proven neonatal GBS sepsis were found from a 26 year

longitudinal analysis [24]. This suggests the need for nationwide longitudinal

study.

In conclusion, maternal GBS carriage rate in vagina in their late pregnancy

is approximately 6% and 3rd trimester maternal anemia can be a clinical

predictor of GBS colonization. Identification of clinical aspect of GBS carriage

group, such as mothers with anemia in above study, might contribute lowering

the missed opportunities for effective prophylaxis. Regarding burdens of GBS

disease in neonates [15, 25], nationwide surveillance for GBS colonization in

women using formally recommended sampling and culture methods is required.
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초 록

1차 분만 병원 레벨에서의 임신 후기

산모의 질내 B군 연쇄상 구균 집락

형성의 임상적 특성에 대한 평가

서울대학교 대학원

의학과 산부인과학 전공

오수민

목적: 임신 삼분기 질내 그룹 B 연쇄상 구균 집락형성의 역학적 및 임상적 특성을

알아보고자 하였다.

방법: 후향적 차트 리뷰를 통해 1차 분만기관에서 임신 3분기 질내 그룹 B 연쇄상

구균 집락형성에 대한 선별 검사를 시행 받은 644명의 산모를 검사 결과에 따라 양

성군(n=41)과 음성군(n=603)으로 나누어 비교분석을 실시하였다. 각 그룹의 기본 임

상적 특성, 분만 전후 산모의 합병증 및 출생 직후 신생아 관련 합병증 발생률을

단변량 분석 및 다변량 회귀 분석을 통해 비교하였다.

결과: 1차 기관에서 분만한 산모에서 임신 3분기 질내 그룹 B 연쇄상구균 집락형성

유병률은 6.4% 였으며 모두 페니실린G 및 세팔로스포린에 감수성을 보였다. 에리스

로마이신과 클린다마이신에 대한 저항성은 모두 31.7% 였다. 임신 3분기 질내 그룹

B 연쇄상 구균 집락형성 양성군에서 산모의 빈혈 (헤모글로빈 수치 10.5 mg/dL 미

만으로 정의)의 유병률이 유의하게 높았으며(p=0.013) 다변량 회귀분석을 통해 임신

3분기 질내 그룹 B 연쇄상 구균 집락형성과 양수과소증과의 연관성도 확인할 수

있었다 (p=0.024, OR 7.32, 95% CI 1.28 – 41.31).

결론: 임신 3분기 산모의 질내 그룹 B 연쇄상 구균 집락형성 유병률은 6% 정도이

며 임신 3분기 산모의 빈혈은 이와 연관된 인자이다.



24

………………………………………………………………………………………................................

주요어: 빈혈, 유병률, 임신 3분기, 질내 그룹 B 연쇄상구균, 집락형성, 항생제 감수

성
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