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I. INTRODUCTION 

Preterm delivery is one of the causes and contributors’ 
most significant neonatal mortality. Organ systems in babies 
premature do not yet develop ideally. Increasing medical 
education develops to enhance the continuity of life in babies 
premature. Complications that occur consequence of preterm 
birth will cause happening sequelae. This thing could cause a 
drop in quality-of-life generation successor nation. Preterm 
birth is delivery that occurs before the gestational age of 37 
full weeks (259 days). Neonates born before 34 complete 
weeks of gestation are called early preterm, while neonates 

born between 34 and 36 full weeks of pregnancy are called 
late preterm [1]. 

Preterm births accounted for 10.6% of live births globally 
in 2014, equivalent to 14.84 million live newborns. Nearly 
85% of preterm births occur in the late preterm period, and 
more than 80% occur in Asia and Sub-Saharan Africa [2]. In 
Indonesia, the incidence of infants born preterm have a 
significant mortality and morbidity rate. In 2010, Indonesia 
ranked fifth in the world for the number of preterm births, 
with a preterm birth rate of 15 per 1000 live births [3], [4].  

Preterm labor is multifactorial, including genetic, 
maternal, fetal, and environmental factors. Gestational age, 
low body mass index, and multiple pregnancies are maternal 
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ABSTRACT  

Preterm delivery is one of the biggest contributors to neonatal death because 
the organ systems in premature babies are not yet fully developed. The cause 
of preterm labor is multifactorial, one of which is complex inflammation due 
to Group B Streptococcus (GBS) bacterial infection. Maternal serum 
procalcitonin is a prohormone involved in the inflammatory process, and 
specifically as a marker of bacterial infection. This study time to determine 
the relationship between vaginal GBS bacterial infection and high maternal 
serum procalcitonin levels in preterm labor. This study used a cross-
sectional method. Samples were 31 pregnant women who came to the 
Obstetrics ER at Sanglah Hospital Denpasar with a diagnosis of preterm 
delivery that met the inclusion criteria. Vaginal mucus samples were 
examined at the Clinical Microbiology Laboratory of Sanglah Hospital and 
procalcitonin samples were examined at the Clinical Pathology Laboratory 
of Sanglah Hospital. Descriptive and analytical analysis was performed on 
the data obtained. There were 7 positive GBS results (22.5%) and 24 
negative GBS results (77.5%). The results of high procalcitonin obtained 12 
(38.7%) while the normal 19 (61.3%). In the Chi-Square test, the PR value 
was 3.4 (95% CI: 1.61-7.30) with p value = 0.004. Therefore, it can be 
concluded that there is a relationship between GBS infection and serum 
procalcitonin levels, where positive GBS infection is a risk factor that 
increases the occurrence of high serum procalcitonin levels in preterm labor. 
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factors associated with the incidence of preterm delivery. The 
most common factor other factors include antepartum 
bleeding, mechanical elements such as the incompetent 
cervix, excessive uterine distension, hormonal changes, and 
bacterial infection and inflammation. Complex inflammation 
is one condition that plays a role when the infection is thought 
to be a major factor in preterm labor [5]. 

Early detection of infection is the most crucial thing in 
obstetrics. Failure to diagnose can lead to severe 
complications for the mother, fetus, and newborn. Usually, 
laboratory tests cannot predict infection during pregnancy, 
such as white blood count (WBC), neutrophil count, or 
vaginal bacterial culture. Procalcitonin (PCT) is a 
prohormone involved in the inflammatory process. PCT 
originates from almost all cell types during the inflammatory 
process, including monocytes and parenchyma tissue. PCT 
potential is more Specific as marker infection bacteria [6]. 

PCT increases 6 hours after infection and will reach the 
peak concentrations in 12 - 24 hours and has a half-life of up 
to 25-30 hours under normal conditions and 30-45 hours in 
severe renal impairment. PCT can is said to be stable as a 
diagnostic test. Studies by [7] uncover an increase in PCT of 
about 0.5 mg/dL/hour in the first 2-3 hours, then there is a 
rapid increase in PCT in the first 6-12 hours and persists for 
48 hours. Procalcitonin was first reported as a marker of 
sepsis by Moya in 1975 [8]. 

PCT serum levels have been studied in women pregnant 
with amniotic fluid broken early premature (PPROM). 
However, only one publication with a small size sample 
evaluates PCT levels in women with preterm delivery vs in 
pregnant women healthy [9]. Other research by [10] reported 
that PCT levels in threatened preterm labor between 24 and 
36 weeks of gestation were not statistically different from that 
of women with spontaneous preterm labor and term delivery. 
Moreover, this study revealed no difference between PCT 
levels at admission between 24 to 28 weeks of age, between 
28 to 32 weeks, and more than 32 weeks. 

Streptococcus Group B or starting now referred to as GBS, 
is a gram-positive diplococci bacterium that produces -
hemolytic bacterial colonies on blood agar, and the primary 
strain is hemolytic. Most of the strains were resistant to 
bacitracin and showed positive results on examination with 
cyclic Adenosine Monophosphate (cAMP) [11]. 

GBS is a gram-positive beta-hemolytic bacteria that 
colonize the gastrointestinal tract; in 18% of women globally, 
GBS is a gastrointestinal and vaginal flora. GBS can develop 
into bacterial pathogens in susceptible populations such as 
newborns, pregnant women, and the elderly. In pregnancy, 
ascending GBS infection is associated with preterm delivery, 
intrauterine fetal death, and fetal injury. In infection by this 
GBS bacteria important to know toxin bacteria. The existence 
virulence of GBS bacteria is marked by the toxin 
hemolysin/cytolysin (from now on, it will be called 
hemolysin). This toxin plays a role in the characteristics of 
the -hemolytic zone seen in GBS and the type of hemolytic 
strain that will cause it—related to virulence. Hyper-
hemolytic GBS is more pathogenic than non-hemolytic GBS 
and is more easily attenuated. The mechanism of ascending 
GBS infection and the immune response during this process 
have not been well identified. Studies using pregnant animals 
have shown that intrauterine inflammation caused by 

bacterial infection triggers disruption of the placental 
membrane resulting in fetal injury and preterm delivery [12]. 

The fetus is still wrapped by the amniotic layer and is 
sufficiently protected from the mother's bacterial flora; the 
amniotic fluid has the function of inhibiting the growth of E. 
coli and other bacteria because it contains lysozyme, 
transferrin or immunoglobulins (IgA and IgG) which are 
thought to function as bacteriostatic. If there is damage to the 
amnion layer (intentionally or not, for example, in the 
amniocentesis procedure), the fetus is easily infected through 
amnionitis. Vaginal area infection is a significant risk factor. 
At the time of birth, bacterial invasion through ingested 
amniotic fluid and skin infection spreads through the soft 
tissues and sutures of the head or venous thrombosis. If the 
immune system cannot overcome the bacteremia, a systemic 
response will occur (Systemic Inflammatory Response 
Syndrome / SIRS) [13]. 

Bacterial infections such as GBS infection lead to 
increased PCT synthesis. This increase is associated with 
increased CALC-I gene expression, which results in 
increased PCT synthesis by various cells, tissues, and organs 
(liver, kidney, pancreas, adipose tissue, and leukocytes). The 
function of PCT as a marker of infection is produced in two 
ways method that is directly and indirectly. Production is 
directly related to inducing PCT synthesis via toxin 
production and bacterial liposaccharides. In contrast, indirect 
production is associated with increased production of 
inflammatory mediators on host cells, such as Interleukins-
1b, Interleukins-6 and Tumor Necrosis Factor-alpha (TNF- α) 
[14]. 

 

II. DISCUSSION 
This study used a cross-sectional method. Samples were 31 

pregnant women who came to the Obstetrics ER at Sanglah 
Hospital Denpasar (including Preterm labor with preterm 
delivery) with gestational age from 20 weeks to < 37 weeks 
who went to the Midwifery IGD Room at Sanglah Hospital 
Denpasar. Samples were taken by consecutive sampling from 
preterm pregnant women in the first stage of labor (including 
Threatened Preterm Delivery) in the Midwifery IGD Sanglah 
Hospital Denpasar, which has met the inclusion criteria and 
exclusion criteria. Vaginal mucus samples were examined at 
the Clinical Microbiology Laboratory of Sanglah Hospital, 
and procalcitonin samples were analyzed at the Clinical 
Pathology Laboratory of Sanglah Hospital. Descriptive and 
analytical analysis was performed on the data obtained. 

Research has been done on 31 pregnant women aged 20 
weeks pregnant until < 37 weeks to come with a diagnosis of 
preterm delivery (including Threatened Preterm Delivery). 
GBS examination from vaginal swab and levels of 
Procalcitonin from blood cubital vein. Obtained positive GBS 
result as many as 7 people (22.5%) and GBS negative 24 
people (77.5%). Procalcitonin results are high, obtaining 12 
(38.7%) while the normal 19 (61.3%). 

The results showed that the age in the GBS (+) group with 
a mean of 26.4 years (SD: 8,3), while in the GBS group (-), 
the average was 28.7 years (SD: 7.1). The results of this study 
are different from the research which found maternal age > 
36 years was associated with persistent colonization and 
showed higher rates of GBS colonization in women > 40 
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years [15]. 
The results showed that gestational age in the GBS (+) 

group was obtained with a mean of 34 weeks six days (SD: 
1,1), while in the GBS group (-) it was found to mean of 32 
weeks two days (SD: 0.7). These results are in line with the 
study that explain preterm labor was obtained at 28-32 weeks 
of gestation [16]. There is also study that found that patients 
experiencing preterm labor were between 28.5 weeks and 33 
weeks of pregnancy [17]. 

The history of parity 0 (nullipara) in this study was found 
to be the most in the GBS (-) group, namely 12 samples 
(38.7%), while the lowest was in the GBS (+) group, namely 
parity 1, 2, and 3 (3.2%). The increased risk of spontaneous 
preterm birth <37 weeks in nulliparous women with an OR of 
1.95 and women in their fifth pregnancy OR 1.26 compared 
with women in their second pregnancy. Similar results were 
seen for spontaneous premature births <32 and <28 weeks. 
These data show an independent association between 
nulliparas and spontaneous preterm birth at <37, <32 and <28 
weeks. Increased risk of spontaneous preterm delivery in 
women in their fifth pregnancy with the highest risk for 
preterm delivery at early gestational age. Both nulliparous 
women and women in the fifth gestational age have the 
highest risk for all preterm birth outcomes [18]. 
 

TABLE I: CHARACTERISTICS OF SUBJECT 

Characteristics 
Group 

P 
GBS(+) GBS (-) 

Age (mean ± SD) 26.4 ± 8.3 28.7 ± 7.1 0.176 ** 
Gestational Age (mean ± SD) 34.6 ± 1.1 32.2±0.7 0.153 ** 

Parity (n, %) 
0 
1 
2 
3 

4 (12.9%) 
1 (3.2%) 
1 (3.2% 
1 (3.2%) 

12 (38.7%) 
8 (25.8%) 
2 (6.5%) 
2 (6.5%) 

 
0.770 * 

 

Body Mass Index (BMI) (n, %) 
Underweight (< 18 kg/m2) 
Normal (18-25.9 kg/m 2) 

Overweight (> 25.9 kg/m 2) 
Obesity (> 30 kg/m2) 

0 (0%) 
1 (3.2%) 

6 (19.4%) 
0 (0%) 

0 (0%) 
8 (25.8%) 

12 (38.7%) 
4 (12.9%) 

 
0.219 * 

Procalcitonin 0.5±0.2 0.1 ± 0.2 0.011 ** 

 
Based on BMI, it was found that overweight (> 25.9 kg/m 

2) was mainly in the GBS group (-) as many as 12 samples 
(38.7 %) while normal BMI was the least in the GBS group 
(+) 1 sample (3.2 %). This result is slightly different from the 
study who found that about 18.4% of mothers with preterm 
delivery were overweight but found that overweight and 
obese women had an increased risk of preterm delivery. Birth 
regardless of weight in early pregnancy [19]. Pre-pregnancy 
weight was associated with a higher risk of preterm delivery, 
while overweight and obesity were associated with a higher 
risk of preterm delivery. Insufficient body weight during 
pregnancy is associated with a higher prevalence of preterm 
labor and premature rupture of membranes [20]. 

The normality test results of the data used the Shapiro Wilk 
test because the data was < 50 samples. The data is presented 
in Table II. 

 

TABLE II: NORMALITY TEST RESULTS AND DATA HOMOGENITY 
Variable Normality Homogeneity 

Mother’s Age 0.000 0.882 
Gestational Age 0.001 0.011 

Procalcitonin 0.000 0.156 
 
Characteristics based on positive Group B Streptococcus 

(GBS) were 22.4% fewer than those of Group B 
Streptococcus (GBS) negative. The results of this study are in 
line with the study that found that in the early trimester, GBS 
was found to be only 5.7% and in the third trimester, 9.5%. 
GBS colonization at an early stage of Pregnancy is also 
associated with an increased risk of preterm delivery with an 
Odds Ratio of 2.42 and childbirth < 34 weeks with an OR of 
14.22 [21]. 

Different studies also found an association between 
abnormal vaginal colonization detected in the 2nd trimester 
and preterm birth before 28 weeks. Klebsiella pneumonia has 
been identified as the causative microorganism preterm birth. 
Group B Streptococcus (GBS) is a Gram-positive bacterium 
and a commensal of the body that infects the lower 
gastrointestinal tract and urogenital in women as much as 20-
30%. These bacteria also have an increased potential for 
intrauterine infection, transmission during the puerperium, 
and risk of severe disease in the newborn. GBS colonization 
of the vagina during pregnancy can trigger preterm birth and 
premature rupture of membranes, posing a danger to pregnant 
women [22]. 

Due to infection, the pathogenesis of preterm labor can 
occur with an early process, where bacterial invasion occurs 
in the decidual chorion. This bacterial invasion will trigger 
the release of endotoxins and exotoxins and activate the 
decidua and fetal membranes releasing various cytokines, 
such as TNF-a, IL-a, IL-1ß, IL-6, IL-8, and Granulocyte 
Colony-Stimulating Factor (GCSF). Cytokine levels This in 
amniotic fluid is associated with the presence of 
chorioamnion infection. Prostanoid production in the 
decidua, chorion, amnion and myometrial cells and 
endothelin production by amniotic and decidual cells is 
stimulated by high endotoxin concentrations as well as by IL-
1 and TNF-a [23]. 

The second pathway of the pathogenesis of preterm labor 
occurs through this pathway. In patients with chorionic 
infection, there will be a decrease in prostaglandin 
dehydrogenase. Decreased prostaglandin dehydrogenase 
This increases the number of prostaglandins that reach the 
myometrium, which then triggers uterine contractions [23]. 

The third pathway in the pathogenesis of preterm labor 
involves the fetus itself. In infected fetuses, there is an 
increase in the production of CRH (Corticotropin-Releasing 
Hormone) by the fetal hypothalamus and placenta which 
causes an increase in fetal corticotropin secretion. The 
increase in corticotropin causes an increase in the production 
of cortisol by the fetal adrenals, which ends in an increase in 
the production of prostaglandins and causes uterine 
contractions. The infected fetus will increase the production 
of cytokines and the delivery time will be faster.  
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TABLE III: RELATIONSHIP OF GROUP B STREPTOCOCCUS WITH PROCALCITONIN IN PRETERM LABOR 

Variable 
Procalcitonin 

RP 95% CI P High 
(≥ 0.5 ng/L) 

Normal 
(<0.5 ng/L) 

GBS positive (n,%) 6 (19.4%) 1 (3.2%) 3.4 1.61- 7.30 0.004 
GBS negative f (n,%) 6 (19.4%) 18 (58.1%)    

In 88% of cases of infected fetuses will occur within 48-72 
hours later. The time difference between the occurrence of 
infection with the incidence of preterm labor is not known for 
sure [23]. Procalcitonin obtained an average of 0.26 (SD: 
0.29), with the category of high procalcitonin in 12 samples 
(38.7%) and normal in as many as 19 samples (61.3%). There 
is research found different results with a median value of 
0.039 ng/ml, serum PCT not relevant for predicting preterm 
delivery at 7 or 14 days in women admitted with threatened 
preterm delivery. Between 24 and 36 weeks, and thus, it is 
not a suitable biologic marker to confirm the hypothesis of 
inflammatory processes associated with preterm birth [10]. 
Different results were also obtained involving 48 mothers 
with preterm delivery, and procalcitonin was obtained with a 
mean of 0.104. Different results were also obtained in a study 
involving 76 patients with preterm labor 19.73% developed 
chorioamnionitis. No significant differences could be 
detected in gravidity, parity, duration of hospitalization, and 
the gestational week at diagnosis. There was no detectable 
difference in procalcitonin levels either at the time of hospital 
admission or before delivery between the two groups, so it 
was concluded that procalcitonin was not found to be 
predictive of chorioamnionitis [17]. 

Procalcitonin is a new parameter for diagnosing infection, 
where its occurrence and mechanism in pregnancy are still 
unknown until now. PCT cut off point = 1.7 ng/mL and 
obtained a sensitivity of 52%, specificity 70%, NPP 57% and 
NPN 66% in predicting labor preterm [9]. 

Streptococcal relationship analysis Group B with 
procalcitonin in preterm labor using the Chi Square test and 
is presented in Table III. 

The study results in Table III show that there is a 
relationship between GBS and procalcitonin with a p-value 
<0.05 and RP value > 1 means positive GBS is a risk factor 
for high serum procalcitonin. Research showed a significant 
relationship between maternal infection with histological 
chorioamnionitis and PCT inflammation index at delivery. 
There was no significant relationship between maternal 
infection and histological chorioamnionitis. Ascending 
intrauterine infection with Group B or Streptococcus bacteria 
Streptococcus agalactiae increases the risk of preterm 
premature rupture of membranes, injury/trauma to the fetus, 
sepsis, preterm birth, and meningitis in young infants younger 
than 90 days [24]. 

Ascending GBS infection and the immune response that 
occurs during this process have not been well identified. 
Studies using pregnant animals show that intrauterine 
inflammation caused by bacterial infection triggers disruption 
of the placental membrane resulting in injury to the fetus and 
preterm birth [24]. 

Bacterial infections such as GBS infection led to increased 
PCT synthesis. This increase is associated with increased 
expression of the CALC-I gene, which results in increased 
synthesis of PCT by various cells, tissues, and organs (e.g. 
liver, kidney, pancreas, adipose tissue, and leukocytes). The 

function of PCT as a marker of infection is produced in two 
ways: direct and indirect. Production is directly related to the 
induction of PCT synthesis through the production of toxins 
and bacterial liposaccharides, while indirect production is 
associated with increased production of inflammatory 
mediators on host cells, such as Interleukins-1b, Interleukins-
6 and Tumor Necrosis Factor-alpha (TNF-a) [14]. 

The weakness in this study is that it was not explicitly 
examined to exclude other infectious diseases (intragenital 
and extragenital) but to minimize this, history has been 
carried out (history of infection in pregnant women who have 
been diagnosed previously), and view the data in the ANC 
book. Factors other than infection were examined with 
ultrasound support (cervical checking length, amount of 
amniotic fluid, fetal biometry). This is done to get rid of 
confounding variables.  

Limitations source studies others researching GBS 
infection and serum procalcitonin Mother with preterm 
delivery, and not yet existence studies about connection GBS 
infection and serum procalcitonin levels in preterm labor, 
especially in Indonesia, are capable novelty add knowledge 
in the field health so that could be made consideration for to 
do screening or inspection early on mother pregnant during 
ANC. Taking sample study this done in 3 months so the 
sample research obtained was limited. The connection 
between GBS infection and increased rate of procalcitonin 
with preterm delivery will be strengthened with total more 
samples a lot. 

 

III. CONCLUSION 
Based on the results of research and discussion, 

conclusions can be drawn such as Group B Streptococcus 
Infection in the vagina in preterm labor, there are Maternal 
Serum Procalcitonin levels that are high in preterm labor and 
Group B Streptococcus infection of the vagina, and the rate 
of High Maternal Serum Procalcitonin is a factor risk of 
preterm delivery (Ratio Prevalence 3.4). 
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