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Abstract 
The incidence of labor induction with various indications was to increase. The key to successful labor 
induction is a ripe cervix. Research shows that the degree of cervical rippening as assessed by the 
Bishop score is influenced by the level of neutrophils contained in the cervical stroma which can be 
detected by performing a vaginal swab. Neutrophils will produce collagenase in the form of matrix 
metalloproteinase - 8 (MMPs - 8) which will degrade cervical collagen fibers, so that the cervix 
becomes soft and ripe. Misoprostol is the drug most widely used in labor induction today. Purpose: 
This study was to determine the difference in Bishop score increase between vaginal swab neutrophils 
≤ 5 and > 5 in pregnancy ≥ 41 weeks induced by misoprostol. 
Keywords: Bishop score, neutrophil, vaginal swab, misoprostol 
 
INTRODUCTION 
Induction of labor is one of the procedures performed to overcome some complications of 
labor. Induction of labor is artificial stimulation performed to stimulate uterine contractions 
both pharmacologically and mechanically before the onset of normal labor. 
Pharmacologically induction can be done by giving oxytocin and prostaglandins, while the 
mechanics include insertion of an intracervical balloon catheter, membrane stripping and 
amniotomy.1-5   

In Indonesia, WHO found that out of 500,000 mothers giving birth at risk, 200,000 of 
them underwent labor induction and this figure tends to increase. The results of the 
Indonesian Demographic Health Survey (IDHS) in 2009 stated that there were 285 cases of 
induced births out of 1046 deliveries obtained from research results in several hospitals in 
Indonesia.2 Salmarini's research at the Regional General Hospital (RSUD) dr. Murjani in 2016 
also showed that labor induction has increased from year to year, namely as many as 86 cases 
(4.43%) in 2013, as many as 154 cases (7.12%) in 2014, and in 2015 as many as 181 cases. 
(9.15%).3 Data from monthly reports from several Regional Hospitals in West Sumatra in 
collaboration with M Jamil Hospital, Padang Panjang Hospital is one of the hospitals with the 
highest labor induction rates, reaching 30 - 35% of all deliveries. 
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One of the most common indications for labor induction is postterm pregnancy or 
postterm pregnancy where the gestational age reaches at least 41 weeks. WHO recommends 
induction of labor when gestational age can be accurately identified at 40 6/7 weeks.4 Other 
indications include premature rupture of membranes, maternal medical conditions that can 
endanger pregnancy, chorioamnionitis, placental abruption and Intra Uterine fetal death 
(IUFD).5-8  

The pharmacological method of labor induction that is currently receiving more 
attention is misoprostol. Misoprostol is a synthetic prostaglandin E1, which has many 
advantages over other prostaglandins, namely low price, stable at room temperature, easy 
storage and use for cervical ripening and labor induction. Especially in cases where the cervix 
is immature, the use of misoprostol can provide several advantages so that it can reduce the 
incidence of cesarean section.6 Furthermore, other studies have reported that intravaginal 
misoprostol provides more effective results. Misoprostol works by increasing vascular 
permeability and stimulating neutrophil influx into the cervical stroma.7 

The success of labor induction depends on the condition of the cervix before induction. 
The condition of the cervix is classified into two, namely ripe (ripe) and immature (unripe) 
obtained from internal examination. Cervical ripening is an inflammatory process. 
Physiologically, the cervix produces inflammatory cytokines, especially IL-8.8 Activation of the 
interleukin cascade is induced by functional progesterone withdrawal in term labor and 
ascendent infection in preterm labor. Activation of this cascade will stimulate IL-8 to attract 
neutrophils to the cervix. Neutrophils produce matrix metalloproteases (MMPs) or 
collagenases that will lyse cervical collagen fibers.9,10 

Based on the background description above, the authors feel it is necessary to conduct 
a study to see the difference in the increase in Bishop's score between vaginal swab 
neutrophils 5 and > 5 in pregnancies kehamilan 41 weeks induced by misoprostol.  

 

METHODS 
This study uses a cross sectional study design, where the research object is only 

observed once and measurements are made on the status or variable of the object at the 
time of examination by approaching and collecting data at the same time. This research was 
conducted during September 2020 - March 2021 which was carried out at the Padang Panjang 
Hospital. The study population was all patients with gestational age 41 weeks who gave birth 
by misoprostol induction in the delivery room of RSUD Kota Padang Panjang. The research 
sample is the research population that meets the inclusion criteria; (1) Willing to be research 
subjects, (2) single live intrauterine fetus with head presentation, (3) gestational age 41 
weeks, (4) membranes intact, (5) primigravida, (6) BMI within normal limits (18, 5 - 24.9 Kg/ 
M2). And there are no exclusion criteria; (1) Macrosomia, (2) Placental abruption, (3) Placenta 
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previa, (4) IUFD, (5) Malpresentation, (6) Having comorbid diseases (cancer, lupus 
erythematosus and other auto immune diseases, aplastic anemia, mental illness) , (7) 
Receiving long-term corticosteroid treatment, and (8) Chorioamnionitis and genital 
infections. Calculation of sample size based on the two-side test formula for hypothesis 
testing, the minimum sample obtained was 25.87 patients, rounded up to 26 patients. The 
sampling technique was consecutive sampling, namely the selection of samples by 
determining subjects who met the inclusion criteria and there were no exclusion criteria 
entered into the study until the required number of subjects was met. Basic data obtained by 
taking a history and direct examination of the patient. Samples were selected according to 
inclusion and exclusion criteria. After all the data is collected, then data processing is carried 
out, through the process of editing, coding and data entry. Data analysis in this study was 
univariate categorical variables presented in the form of frequency distribution (frequency 
and percentage) and bivariate analysis to assess the difference in the increase in Bishop's 
score between vaginal swab neutrophils 5 and > 5 at pada 41 weeks gestation induced with 
misoprostol using an independent T test. For data with normal distribution, Mann Whitney 
test is used for data with abnormal distribution. 

 
RESULTS 
Table 1. Respondents Characteristics 

Characteristic Positive Neutrophils 
(Mean ± SD) 

Negative Neutrophils 
(Mean ± SD) 

Age (year) 23,08 ± 2,30 23,65 ± 1,88 
 
Based on Table 1, it is known that the average age of the respondents in the two groups 

is relatively the same where the average age for positive neutrophils is 23.08 ± 2.30 years 
while for negative neutrophils 23.65 ± 1.88 years. 
 
Table 2. Bishop Score Increase with Negative Vaginal Neutrophil Swab 

Characteristic Negative Neutrophils 
(Mean ± SD) 

Bishop's Score Increase 1,27 ± 0,92 
 

Based on Table 2, it is known that the increase in the bishop score in the group with 
negative neutrophils was 1.27 ± 0.92. 
 
Table 3. Bishop Score Increase with Positive Vaginal Neutrophil Swab 

Characteristic Positive Neutrophils 
(Mean ± SD) 

Bishop's Score Increase 5,77 ± 1,21 
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Based on Table 3, it is known that the increase in the bishop score in the group with 
positive neutrophils was 5.77 ± 1.21. 
 
Table 4. Normality Test Results 

Characteristic N Mean ± SD p-Value 
Bishop Score Increase 
with Positive Vaginal 

Neutrophil Swab 
26 1,27 ± 0,92 0,0001 

Bishop Score Increase 
with Negative Vaginal 

Neutrophil Swab 
26 5,77 ± 1,21 0,013 

 
Based on Table 4, it is known that the increase in the negative neutrophil bishop score 

is not normally distributed, so it is necessary to transform the data. The results of data 
transformation can be seen in Table 5 below: 
 
Table 5. Data Transformation Results 

Characteristic N Mean ± SD p-Value 
Bishop Score Increase 
with Positive Vaginal 

Neutrophil Swab 
26 1,27 ± 0,92 0,0001 

Bishop Score Increase 
with Negative Vaginal 

Neutrophil Swab 
26 5,77 ± 1,21 0,013 

 
Based on Table 5, it is known that after data transformation, the distribution of the data 

is still not normal, so non-parametric statistical tests are used. 
The difference in the increase in the Bishop score between negative and positive vaginal 

swab neutrophils in pregnancy ≥ 41 weeks induced by misoprostol can be seen in Table 6 
below: 
 
Table 6. Differences in Bishop's Score Increase between Negative and Positive Vaginal Swab 
Neutrophils 

Characteristic Negative Neutrophils 
(median ± SD) 

Positive Neutrophils 
(median ± SD) p-Value 

Bishop's Score 
Increase 1,50 ± 0,92 6 ± 1,21 0,0001 

 
Based on Table 6, it can be concluded that the median increase in Bishop's score for 

positive neutrophils was higher at 6 ± 1.21 while that for negative neutrophils was 1.50 ± 0.92. 
The results of statistical tests showed that there was a difference in the mean increase in 
Bishop's score between negative and positive vaginal swab neutrophils (p<0.05). 
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Table 7. The Role of Vaginal Swab Neutrophils as Predictors of Successful Vaginal Parturition 

Vaginal Swab 
Neutrophils 

Vaginal 
Parturition 

f (%) 

Additional 
Misoprostol 

f (%) 
p-Value OR 

Positive 
neutrophils 26 (100) 0 (0) 

0,0001 6,5 (2,64 – 16,01) Negative 
neutrophils 4 (15,4) 22 (84,6) 

 
Based on Table 7, it is known that as many as 26 (100%) respondents with positive 

neutrophils experienced vaginal delivery and as many as 22 (84.6%) respondents with 
negative neutrophils with additional misoprostol. Statistical test results showed that there 
was a relationship between vaginal swab neutrophils with successful vaginal delivery (p<0.05) 
and patients with positive neutrophils had a 6.5 times risk (2.64-16.01) for vaginal delivery. 

 
DISCUSSION 

The results showed that the average age of respondents in the negative and positive 
neutrophil groups was almost the same. Neutrophils were not affected by the age of the 
patient. The results showed that the mean increase in Bishop's score in patients with negative 
neutrophils, vaginal neutrophil swab 5, induced by misoprostol was 1.27 ± 0.92. Of the 26 
samples with vaginal swab neutrophils 5, where all samples had relatively the same initial 
Bishop score, there were 4 samples that showed a significant increase in Bishop score 
resulting in cervical ripening. This can be caused by the presence of other factors that affect 
cervical maturity that were not measured in this study, namely the level of estrogen in the 
mother's blood circulation and the level of nitric oxide contained in the cervix. This is in 
accordance with previous studies which stated that cervical neutrophils have estradiol 
receptors and that estradiol plays a direct role in influencing neutrophil function in the 
cervical ripening process. 

The results showed that the mean increase in Bishop's score in patients with positive 
neutrophils, vaginal neutrophil swabs > 5, induced by misoprostol was 5.77 ± 1.21. The results 
of this study showed that the cervix which was initially at an immature Bishop score gave an 
accelerated increase in the high score after being given 25 µg of misoprostol vaginally, 
resulting in a cervix with a mature Bishop score. Misoprostol will attract as many neutrophils 
as possible and synergize with IL-8 to activate these neutrophils. Active neutrophils will 
produce MMPs that will degrade cervical collagen fibers. The more the number of 
neutrophils, the more levels of MMPs are produced so that the cervix becomes very soft and 
ripe. It can be concluded that there are other factors that can affect the speed of cervical 
maturity and in this case neutrophils. Neutrophils are a very influential indicator of cervical 
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ripening. This supports the results of the research I did, more neutrophils gave a higher Bishop 
score change.9-12 

The results of the analysis showed that there was a significant difference in the increase 
in Bishop's score between negative and positive neutrophils at 41 weeks' gestation induced 
by misoprostol with a P value of <0.05. In this study, the drug misoprostol was used. 
Misoprostol is a synthetic prostaglandin analog that can trigger cervical ripening. 
Prostaglandins mediate the migration of neutrophils and macrophages into the cervical 
stroma. Prostaglandins will also cause increased capillary permeability. This makes it easier 
for neutrophils to infiltrate into the cervical stroma. Misoprostol synergizes with IL-8 in 
triggering the activation and degranulation of neutrophils to produce matrix 
metalloproteinases (MMPs-8). MMPs will degrade cervical collagen fibers. In this study, the 
sample group with positive vaginal swab neutrophils, vaginal swab neutrophils > 5 will 
produce more MMPs which will make it easier for the cervix to dilate and thin so that the 
resulting Bishop score is higher than the negative vaginal swab neutrophil sample group.11-13 

The expected pregnancy outcome from the induction of labor is vaginal delivery. 
Pregnancy outcomes in this study were divided into two groups, namely vaginal delivery and 
additional misoprostol. This study gave different results in the two groups regarding vaginal 
delivery. The vaginal delivery rate in the group with positive neutrophils, vaginal swab 
neutrophils > 5 after 2 doses of misoprostol 25 g vaginally with an interval of 6 hours was 
100%. In the negative neutrophil group, vaginal swab neutrophils 5, the vaginal delivery rate 
after 2 doses of misoprostol 25 g vaginally with an interval of 6 hours was 15.4% while the 
rest required additional misoprostol to get to vaginal delivery.14-18 

Other factors that could inhibit vaginal delivery in this study were excluded from the 
exclusion criteria. In this study, all samples had a wide pelvic size and birth weight < 4000 
grams with cephalic presentation. Data analysis to assess the relationship of vaginal swab 
neutrophils with the success of vaginal parturition obtained a p value <0.05. It can be 
concluded that there is a significant relationship between vaginal swab neutrophils and the 
success of vaginal delivery. The odd ratio value obtained in this study was 6.5. It can be 
concluded, vaginal swab neutrophils > 5 have a 6.5 times greater chance of successful vaginal 
delivery compared to vaginal swab neutrophils 5.16-20 

 
CONCLUSIONS 

From the research, it was concluded that there was an increase in Bishop's score with 
vaginal neutrophil swab 5 in pregnancy 41 weeks induced with misoprostol. There was an 
increase in Bishop's score with vaginal neutrophil swab > 5 at 41 weeks' gestation induced 
with misoprostol. There was a difference in the increase in Bishop's score between vaginal 
swab neutrophils 5 and > 5 at 41 weeks' gestation induced by misoprostol (p<0.05). There is 



Vol. 5, No. 2, Jul-Dec 2021 

 
eISSN : 2579-8324           pISSN : 2579-8323 

ANDALAS OBSTETRICS AND GYNECOLOGY JOURNAL 
Address for Correspondence: 
Editorial Room Andalas Obstetrics and Gynecology Journal, 3rd floor of KSM of Obstetrics and Gynecology,  
RSUP DR. M. Djamil Padang, Jl. Perintis Kemerdekaan Padang, Sumatera Barat 25127 
 
Website: 
 http://jurnalobgin.fk.unand.ac.id/index.php/JOE 

 

184 
Received : Jun 3rd, 2021 
Accepted : Jun 30th, 2021 
Correspondence: Boby Hartanto, email: boby.hartanto@yahoo.com 

a relationship between vaginal swab neutrophils with successful vaginal delivery. 
(p<0.05)Copy and paste the conclusion in this column. The font type and size will 
automatically adjust. The conclusion section contains research findings which are answers to 
research questions or in the form of a summary of the discussion of research results. 
Conclusions are presented in paragraph form, not in bullet points. 

 
REFFERENCES 

1. WHO. WHO Recommendations of Induction of labor; 2018. 
2. Reni, Sunarsih. Efektifitas pemberian misoprostol pervaginam dengan oksitosin 

intravena terhadap kemajuan persalinan pada ibu bersalin indikasi kpd di rs islam asy-
syifaa bandar jaya tahun 2016. Jurnal Kebidanan. 2017;12(11):121-26. 

3. Salmarini DD, Lathifah N, Puruhita A. Faktor-faktor yang berhubungan dengan 
kegagalan induksi persalinan di RSUD dr. Murjani Sampit. Dinamika kesehatan. 
2016;12(7):147-56. 

4. WHO. WHO Recommendations :  Induction of Labor at or Beyond Term. 2018 
5. Galal M, Symond I, Murray I,  Petraglia F, Smith R. Postterm pregnancy. FVV in ObGyn. 

2012;4(3):175-87 
6. Pevzner L, Rayburn WF, Rumney P, Wing DA. Factors predicting successful labor 

induction with dinoprostone and misoprostol vaginal inserts. Obstet Gynecol. 
2009;114(10):261-67. 

7. Maria MA, Guillerme J. Misoprostol Versus Oxytocin For Labor Induction In Term And 
Post Term Pregnancy: Randomized Controlled Trial. Sao Paulo Medical Journal. 
2003;121(3):102-6 

8. Tenore JL. Methods for Cervical Ripening and Induction of Labor. American Family 
Physician J. 2006;67(10):2123-28. 

9. Vietinghoff SV, Ley K. Homeostatic regulation of blood neutrophil count. J of 
Immunology.2008; 110(5): 5183-88. 

10. Winkler M, Fischer DC, Ruck P, Marx T, Kaiserling E, Oberpichler , et al. Parturition at 
term: parallel increases in interleukin-8 and proteinase concentrations and neutrophil 
count in the lower uterine segment. 2010;(14):1096-1100 

11. Martin JA, Hamilton BE, Sutton PD, Ventura SJ, Menacker F, Kirmeyer S, et al. 
Births: final data for 2005. Natl Vital Stat Rep 2007;56:1–103. 

12. Yang SW, Kim SY, Hwang HS, Kim HS, Sohn IS, Kwon HS. The Uterocervical Angle 
Combined with Bishop Score as a Predictor for Successful Induction of Labor in Term 
Vaginal Delivery. J Clin Med. 2021 May 10;10(9):2033. doi: 10.3390/jcm10092033. PMID: 
34068513; PMCID: PMC8126008. 



Vol. 5, No. 2, Jul-Dec 2021 

 
eISSN : 2579-8324           pISSN : 2579-8323 

ANDALAS OBSTETRICS AND GYNECOLOGY JOURNAL 
Address for Correspondence: 
Editorial Room Andalas Obstetrics and Gynecology Journal, 3rd floor of KSM of Obstetrics and Gynecology,  
RSUP DR. M. Djamil Padang, Jl. Perintis Kemerdekaan Padang, Sumatera Barat 25127 
 
Website: 
 http://jurnalobgin.fk.unand.ac.id/index.php/JOE 

 

185 
Received : Jun 3rd, 2021 
Accepted : Jun 30th, 2021 
Correspondence: Boby Hartanto, email: boby.hartanto@yahoo.com 

13. Zhao L, Lin Y, Jiang T, Wang L, Li M, Wang Y, Sun G, Xiao M. Prediction of the induction 
to delivery time interval in vaginal dinoprostone-induced labor: a retrospective study 
in a Chinese tertiary maternity hospital. J Int Med Res. 2019 Jun;47(6):2647-2654. doi: 
10.1177/0300060519845780. Epub 2019 May 17. PMID: 31096809; PMCID: 
PMC6567707. 

14. Shirley M. Dinoprostone Vaginal Insert: A Review in Cervical Ripening. Drugs. 2018 
Oct;78(15):1615-1624. doi: 10.1007/s40265-018-0995-2. PMID: 30317521. 

15. Andres E, Maloisel F. Idiosyncratic drug-induced agranulocytosis or acute neutropenia. 
Curr Opin Hematol. 2008;15:15–21. 

16. Walker F, Zhang HH, Matthews V, Weinstock J, Nice EC, Ernst M, Rose-John S, Burgess 
AW. IL6/sIL6R complex contributes to emergency granulopoietic responses in G-CSF- 
and GM-CSF-deficient mice. Blood. 2008;111:3978–3985 

17. Panopoulos AD, Zhang L, Snow JW, Jones DM, Smith AM, El Kasmi KC, Liu F, Goldsmith 
MA, Link DC, Murray PJ, Watowich SS. STAT3 governs distinct pathways in emergency 
granulopoiesis and mature neutrophils. Blood. 2006;108:3682–3690 

18. Balabanian K, Lagane B, Pablos JL, Laurent L, Planchenault T, Verola O, Lebbe C, Kerob 
D, Dupuy A, Hermine O, Nicolas JF, Latger-Cannard V, Bensoussan D, Bordigoni P, 
Baleux F, Le Deist F, Virelizier JL, Arenzana-Seisdedos F, Bachelerie F. WHIM 
syndromes with different genetic anomalies are accounted for by impaired CXCR4 
desensitization to CXCL12. Blood. 2005;105:2449–2457 

19. Balabanian K, Levoye A, Klemm L, Lagane B, Hermine O, Harriague J, Baleux F, 
Arenzana-Seisdedos F, Bachelerie F. Leukocyte analysis from WHIM syndrome 
patients reveals a pivotal role for GRK3 in CXCR4 signaling. J Clin Invest. 
2008;118:1074–1084. 

20. Cullere X, Lauterbach M, Tsuboi N, Mayadas TN. Neutrophil-selective CD18 silencing 
using RNA interference in vivo. Blood. 2008;111:3591–3598. 


	INTRODUCTION

