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Abstract
Introduction: Bacterial colonization of the vagina and cervix can lead to intra amniotic infections that increase 
the risk of chorioamnionitis, premature rupture of membranes, and preterm labor. Leukocyte esterase (LE) is 
an alternative test that is affordable and easy to perform to predict the risk of preterm labor due to urinary tract 
infection. We examined the correlation between leukocyte esterase levels and gestational latency interval in 
pregnant women with preterm premature rupture of membranes.
Methods: This study is an observational study with a cross-sectional design from the medical records of singleton 
pregnancy patients with preterm premature rupture of membranes undergoing conservative treatment at Dr. 
Hasan Sadikin General Hospital, Bandung. Researchers analyzed the difference in mean latency interval and 
the correlation between leukocyte esterase levels and latency interval. The data processing results regarding the 
correlation between variables are presented in tables and graphs.
Results: Of 101 patients, 76 patients met the inclusion criteria; 26 patients (34%) had negative results for leukocyte 
esterase examination, while 50 patients (66%) were positive. The average latency period of all patients was 2.16 
days. The latency period ≤2 days occurred in 53% of patients, with the shortest latency period found in patients 
with leukocyte esterase +4 levels (1.5 days). Moreover, the ANOVA test results show that the correlation between 
the age latency period and leukocyte esterase levels obtained a value of f-ratio =1.44 with a p-value of 0.65, 
indicating no significant results at p<0.05.
Conclusion: This study found no significant correlation between leukocyte esterase levels and the latency interval 
after preterm premature membrane rupture.
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Hubungan antara Kadar Leukosit Esterase dan Interval Masa Latensi 
Kehamilan pada Ibu Hamil dengan Riwayat Ketuban Pecah Dini pada 

Kehamilan Prematur
Abstrak
Pendahuluan:Penjalaran infeksi bakteri dari kolonisasi bakteri pada vagina dan serviks menyebabkan infeksi 
intraamniotik yang meningkatkan risiko korioamnionitis, ketuban pecah dini, serta persalinan prematur.  Penapisan 
infeksi saluran kemih (ISK) melalui pemeriksaan kadar leukosit esterase (LE) merupakan alternatif pemeriksaan 
yang terjangkau dan mudah dilakukan untuk mencegah persalinan prematur. Penelitian ini meneliti hubungan 
antara kadar leukosit esterase dan masa latensi kehamilan pada ibu hamil dengan ketuban pecah dini <34 minggu.
Metode: Penelitian ini merupakan studi observasional dengan desain cross-sectional dari rekam medik pasien 
hamil tunggal dengan ketuban pecah dini <34 minggu yang menjalani perawatan konservatif di RSUP Dr.Hasan 
Sadikin Bandung. Kriteria eksklusi pada penelitian ini ialah penyulit lain pada ibu dan janin dan pemberian 
tokolitik. Peneliti menganalisis perbedaan rerata masa latensi serta hubungan kadar leukosit esterase dengan 
masa latensi kehamilan pada ketuban pecah dini <34 minggu. Hasil olah data mengenai hubungan antar variabel 
disajikan dalam bentuk tabel dan grafik.
Hasil: Dari 101 pasien, terdapat 76 pasien yang memenuhi kriteria inklusi, didapatkan hasil pemeriksaan leukosit 
esterase negatif sebanyak 34% (26 pasien), dan positif pada 66% pasien (50 pasien). Rerata masa latensi dari 
seluruh pasien ialah 2,16 hari. Masa latensi ≤ 2 hari terjadi pada 53% pasien dengan masa latensi paling singkat 
didapatkan pada pasien dengan kadar leukosit esterase +4 yaitu 1,5 hari. Pada uji Anova hubungan rerata masa 
latensi dengan kadar leukosit esterase didapatkan nilai rasio-f = 1,44 dengan nilai p 0.65 yang menunjukkan hasil 
tidak signifikan pada p<0.05.  esimpulan: Hasil penelitian menunjukkan  tidak ada korelasi signifikan antara kadar 
leukosit esterase dengan lama masa latensi kehamilan setelah ketuban pecah dini <34 minggu.
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Introduction

Premature labor commonly occurs before 
37 weeks of pregnancy.1 Currently, preterm 
birth remains a global problem that continues 
to increase. The World Health Organization 
(WHO) estimates that every year, 15 million 
babies are born prematurely.2 Furthermore, 
prematurity remains one of the leading 
causes of death in children under 5 years of 
age; around 1 million children die every year 
due to various complications of prematurity.2 
Data from various countries  shows that 
the incidence of preterm birth ranges from 
5-18% of all babies born.2,3 In Indonesia, 
the proportion of preterm births (<37 weeks 
of pregnancy), according to the 2018 Basic 
Health Research (Riskerdas) report, was 
29.5% (from a total of children 0-59 months 
old in 2018).4 West Java Province Health 
Profile in 2023 reported that low birth weight 
and prematurity dominated the cause of 
neonatal mortality (23.28%).5  

Although morbidity due to prematurity 
is clearly a problem in the obstetrics, 
understanding the biological process of 
childbirth and strategies to reduce the 
incidence of prematurity is still an unanswered 
challenge.

In preterm labor, several pathological 
processes will activate one or more 
components that influence the initiation 
of the labor process. Genetic predisposing 
factors and various environmental factors 
may influence the initiation of preterm labor. 
Several factors commonly found are uterine 
overdistension, rapid changes in the cervix, 
inflammation, infection, and maternal and 
fetal stress.6-9 Although there are various 
factors, intraamniotic infection has been 
shown to cause preterm labor. The spread of 
bacterial infection from bacterial colonization 
of the vagina and cervix is the most common 
mechanism causing intra amniotic infections 
and increases the risk of chorioamnionitis 
and premature rupture of membranes.6,9,10 

Preterm premature rupture of membranes 
is the amniotic membrane rupture before 
37 weeks of gestation. This event occurs in 
approximately 3% of pregnancies and one-
third of all preterm births.11 After premature 
rupture of the membranes, the mother will 
experience a latency period, namely the time 
span between the rupture of the amniotic 
membranes and delivery time.1,12  

Urinary tract infection (UTI) is the most 
common infection problem in pregnancy. 
This occurs due to physiological changes in 
the urinary tract in pregnant women.  Thus, 
pregnant women have a higher risk of UTIs 
or experiencing symptoms that are more 
severe than before pregnancy. Asymptomatic 
bacteriuria is the most common UTI and is 
a precursor to subsequent infections.13,14  
Patients with untreated asymptomatic 
bacteriuria, 25% of them will develop 
symptomatic UTI during pregnancy.13 The 
association between symptomatic lower urinary 
tract infections during pregnancy and fetal and 
maternal complications such as preterm birth and 
low birth weight remains unclear, but several 
studies show that pregnant women with 
symptomatic UTI have a 1.4 times higher 
risk of experiencing preterm labor.15

To confirm the diagnosis of UTI in 
pregnancy, several supporting examination 
modalities, such as urine culture, urinalysis, 
and dipstick, can be chosen. 13 Leukocyte 
esterase and nitrite levels can be checked in 
the urine during the dipstick examination. 
Leukocyte esterase is an enzyme found in 
urine; if there is an increase in leukocytes in 
the urine, it indicates an infection condition 
that is occurring. The results of the leukocyte 
esterase examination are measured using 
quantitative values. Screening for UTI by 
examining leukocyte esterase (LE) levels is an 
alternative examination that is cost-effective 
and easy to carry out when compared to 
standard urine culture examination.16,17 

Based on the description of the problem 
above, it can be concluded that examination 
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of leukocyte esterase levels is an effective 
and easy-to-do UTI marker in predicting 
premature rupture of membranes and 
premature labor. In this study, the researchers 
examined the correlation between leukocyte 
esterase levels and pregnancy latency in 
pregnant women with premature rupture of 
membranes < 34 weeks.	

Methods

This research is an observational study with 
a cross-sectional design from the medical 
records of singleton pregnant patients with 
premature rupture of membranes under 
34 weeks of gestation who underwent 
conservative treatment at Dr. Hasan Sadikin 
Hospital Bandung in 2021 − 2022. Exclusion 
criteria are other pathological conditions in 
the mother and fetus and patients receiving 
tocolytic therapy. The diagnosis of premature 
rupture of membranes was made through 
an inspection that showed amniotic fluid 
leaking from the external uterine ostium and 
collected in the fornix, as well as an atrazine 
test with positive results. Both criteria should 
be included.

Maternal demographic data taken from 
medical records includes age and parity. Other 
obstetric data taken are gestational age at the 
time of rupture of membranes and gestational 
age at delivery. The laboratory examination 
data taken is the level of leukocyte esterase 
(LE) in the urinalysis examination result 
from the Central Laboratory of RSUP, Dr. 
Hasan Sadikin. 

The independent variable in this study 
was the level of leukocyte esterase in urine 
with nominal measurement results (0 to 
+4). Meanwhile, the dependent variable is 
the latency period, which is the time span 
between premature rupture of the membrane 
and delivery time in days. In this study, 
the researchers analyze the differences in 
average latency period in pregnant women 
with premature rupture of membranes <34 

weeks based on leukocyte esterase levels and 
the correlation between leukocyte esterase 
levels and the latency period of pregnancies 
with premature rupture of membranes < 34 
weeks.

Data was analyzed using SPSS 
software version 23. An analysis of variance 
(ANOVA) test was used, and the results of 
data processing regarding the relationship 
between variables presented in the table and 
graphics. The level of significance of this 
study was 5% (p<0.05).

Results

Data was collected from 101 patients with 
premature rupture of membranes under 
34 weeks of gestation who underwent 
conservative treatment at RSUP Dr. Hasan 
Sadikin Bandung in 2021–2022. Twenty-
five patients were excluded because they 
had other maternal and fetal comorbidities, 
received tocolytic therapy, or had no data of 
leukocyte esterase examination.

Table 1 Subject Characteristics

Variable Results
Maternal Age (Total (%))
<20 years: 8 (10.52 %)
20-35 years 58 (76.31 %)
>35 years 10 (13.15 %)
Average (SB) 26.96 ( ± 6.00 )
Range 16-39
Gestational Age (weeks)
Average (SB) 31.64 ( ± 1.80 )
Range 28-34
Parity
1 38 (50%)
2-4 37 (48%)
>4 1 (2%)
Median 1.5
Education
Elementary school 5(6.5 %)
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Junior High School 15(19.7 %)
Senior High School 52(68.4 %)
University 4(5.2 %)
Referral Status
Referred 31(40.7 %)
Non-referred 45(59.3 %)
Leukocyte Esterase
0 26 (34.2%)
+1 12 (15.7%)
+2 10 (14.4%)
+3 24(31.5%)
+4 4 (5.2%)

Table 1 shows a total of 76 patients; 58 
patients (76.31%) were in the age range of 
20-35 years, 8 patients (10.52%) were <19 
years old, and 10 patients (13.15%) were >35 
years old. The average gestational age of the 
patients during treatment was 31.64 weeks 
(standard deviation ±1.80). Furthermore, 
subject characteristics show 50% of the 
patients was a nulliparity, 38% of the patients 
had a parity of 2-4, and only 2% of patients 
had a parity >4. The educational background 
of most patients was high school (SMA) at 
68.4%, then junior high school (SMP) at 
19.7%, elementary school (SD) at 6.5%, and 
university at 5.2%. Finally, 40.7 % of the 
patients were referred cases, while 59.3% 
were non-referred.

The analysis shows that the leukocyte 
esterase examination results were negative in 
26 patients (34%), +1 in 12 patients (15%), 
+2 in 10 patients (13%), +3 in 24 patients 
(32%), and +4 in 4 patients (5%).

Table 2 shows the analysis results of the 
mean latency period. Patients with negative 
leukocyte esterase results had a mean latency 
period of 2.07 days (SB ± 2.6). Patients with 
leukocyte esterase +1 had a mean latency 
period of 2.58 days (SB ± 1.7), leukocyte 
esterase +2 was 2.9 days (SB(±2.66), 
leukocyte esterase +3 average latency period 
was 2.04 days (SB±1.8), and leukocyte 
esterase + 4 was 1.5 days (SB ± 1.1). The 
ANOVA test shows that the f-ratio value = 
1.44 with a p-value of 0.65, indicating that 
the results were not significant at p <0.05.

Discussion

Urinary tract infection (UTI) is the most 
common infectious problem in pregnancy. 
Meanwhile, asymptomatic bacteriuria is 
the most common UTI and is a precursor 
to subsequent infections.13,14 In the case of 
untreated asymptomatic bacteriuria, 25% 
will develop symptomatic UTI during 
pregnancy.13 Several studies show that 
pregnant women with symptomatic UTI have 
a 1.4 times higher risk of experiencing preterm 
labor.15 A urinary dipstick examination to 
check leukocyte esterase levels can be done 
to confirm the diagnosis of UTI during 
pregnancy.13 This alternative examination is 
more cost-effective and easier to carry out 
when compared to a standard urine culture 
examination.16,17

From the research data obtained, there 
were 76 patients who met the inclusion criteria 
with negative (26 patients) and positive (50 
patients) leukocyte esterase examination 

Table 2 Latency Period for Premature Pregnancy According to Leukocyte Esterase  
               Levels

Latency period
Leukocyte Esterase Levels

ANOVA 
 Test

p value

Negative +1 +2 +3 +4
Average latency 
period (days) 2.07 (±2.6) 2.58 

(±1.7)
2.9 

(±,2.66)
2.04 

(±1.8)
1.5 

(±1.1) f= 0.61 0.65
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results with a quantitative level range of +1 
to positive +4. An analysis of the length of 
the latency period was carried out in each 
group. The analysis shows that 53 patients 
(69%) experienced a latency period of less 
than or equal to 2 days. This is smaller when 
compared to research conducted at Parkland 
Hospital in patients with premature rupture 
of membranes at 24 to 34 weeks of gestation; 
showing only around 7 percent experienced 
a delay in labor of more than 48 hours.1 The 
average latency period in this research for 
all patients was 2.16 days. This average is 
shorter compared to research conducted by 
Simhan et al., stating that the average latency 
period was 2.9 days.12  

Further analysis in each group assessed 
the average latency period in the patient group 
based on leukocyte esterase levels, as shown 
in Figure 1. Leukocyte esterase is an enzyme 
found in the urine when leukocyte increases 
in urinary tract infection. The sensitivity 
and specificity of the leukocyte esterase 
examination using a dipstick were 66.66% 
and 77.40%, respectively.18 Moreover, the 
analysis of each group shows that the average 
latency period was shorter in patients with 
higher leukocyte esterase levels, namely 2.04 
days with a leukocyte esterase result of +3 
and 1.5 days with a leukocyte esterase level 
of +4. Higher levels of leukocyte esterase 
can indicate higher levels of leukocytes 
in the urine, which indicates higher 
infection activity in the urinary tract. The 
pathophysiology that shows the relationship 
between UTI and premature labor is through 
the spread of bacteria from the urinary tract 
that will colonize the vagina and cervix and 
infect the amniotic membranes, causing an 
inflammatory reaction that leads to uterine 
contractions and degradation of the amniotic 
membranes. In addition, with more severe 
infection, the risk of premature labor was 
higher.15,19 

The results of this study show that there 
was a tendency for higher leukocyte esterase 

levels to correlate with shorter pregnancy 
latency periods after premature rupture of 
membranes under 34 weeks of gestation. This 
is in line with previous research stating that 
the severity of a patient’s infection is related 
to a shorter pregnancy latency period and a 
higher risk of premature labor. However, 
this correlation in this study was considered 
insignificant (p>0.05).

Knowing the tendency to influence high 
leukocyte esterase levels on the length of 
the latency period after premature rupture of 
membranes in patients can be a consideration 
for clinicians in determining management 
plans for pregnant patients with premature 
rupture of membranes under 34 weeks of 
gestation. The researchers suggest conducting 
further study to examine other risk factors 
that might influence the length of the latency 
period for premature rupture of membranes 
under 34 weeks of gestation.

Conclusion

This study found that there was no significant 
correlation between leukocyte esterase levels 
and the pregnancy latency period in patients 
with premature rupture of membranes 
<34 weeks. Therefore, further research is 
needed regarding other factors affecting the 
pregnancy latency period.

Reference

1.	 Cunningham FGL, Kenneth J.; Bloom, 
Steven L.; Spong, Catherine Y.;  Dashe, 
Jodi S. William’s Obstetrics. 26th edition 
ed 2022. p. 783−814.

2.	 Organization WH. Preterm Birth 2022 
26 Maret 2023.

3.	 Perin J, Mulick A, Yeung D, Villavicencio 
F, Lopez G, Strong KL, et al. Global, 
regional, and national causes of under-5 
mortality in 2000–19: an updated 
systematic analysis with implications 
for the Sustainable Development Goals. 
The Lancet Child & Adolescent Health. 



381

Aviasti Pratiwi Andayani: Correlation between Leukocyte Esterase Levels and Pregnancy Latency Interval in Pregnant Women 

2022;6(2):106−15.
4.	 2018 TR. Laporan Nasional Riskerdas 

2018. In: Kesehatan BpdP, editor. Jakarta: 
Lembaga Penerbit Badan Penelitian dan 
Pengembangan Kesehatan; 2019.

5.	 Barat DKPJ. Profil Kesehatan Jawa 
Barat Tahun 2023. In: Barat DkPJ, editor. 
Bandung: Dinas kesehatan Provinsi Jawa 
Barat; 2024.

6.	 Romero R, Dey SK, Fisher SJ. Preterm 
labor: one syndrome, many causes. 
Science. 2014;345(6198):760-5.

7.	 Goldenberg RL, Culhane JF, Iams 
JD, Romero R. Epidemiology and 
causes of preterm birth. The lancet. 
2008;371(9606):75−84.

8.	 Diemert A, Arck PC, editors. Preterm 
birth: pathogenesis and clinical 
consequences revisited. Seminars in 
immunopathology; 2020: Springer.

9.	 Cappelletti M, Della Bella S, Ferrazzi E, 
Mavilio D, Divanovic S. Inflammation 
and preterm birth. Journal of leukocyte 
biology. 2016;99(1):67−78.

10.	 Green ES, Arck PC. Pathogenesis of 
preterm birth: bidirectional inflammation 
in mother and fetus. Seminars in 
Immunopathology. 2020;42(4):413−29.

11.	 Siegler Y, Weiner Z, Solt I. ACOG 
practice bulletin No. 217: prelabor 
rupture of membranes. Obstetrics & 
Gynecology. 2020;136(5):1061.

12.	 Simhan HN, Canavan TP. Preterm 
premature rupture of membranes: 
diagnosis, evaluation and management 
strategies. BJOG: An International 
Journal of Obstetrics & Gynaecology. 
2005;112:32−7.

13.	 Cunningham FGL, Kenneth J.; Bloom, 
Steven L.; Spong, Catherine Y.;  Dashe, 
Jodi S. William’s Obstetrics.  William’s 
Obstetrics. 26th ed: McGraw-Hill; 2022. 
p. 994-1011.

14.	 Ipe DS, Horton E, Ulett GC. The basics 
of bacteriuria: strategies of microbes for 
persistence in urine. Frontiers in cellular 

and infection microbiology. 2016;6:14.
15.	 Baer RJ, Nidey N, Bandoli G, Chambers 

BD, Chambers CD, Feuer S, et al. Risk of 
early birth among women with a urinary 
tract infection: a retrospective cohort 
study. American Journal of Perinatology 
Reports. 2021;11(01):e5-e14.

16.	 Chu CM, Lowder JL. Diagnosis and 
treatment of urinary tract infections 
across age groups. American journal 
of obstetrics and gynecology. 
2018;219(1):40-51.

17.	 Bhansali AJ, Inbaraj LR, George CE, 
Norman G. Can urine dipstick test be 
an alternative to detect urinary tract 
infection in limited resource setting? – 
A validity study from Bangalore, India. 
Journal of Family Medicine and Primary 
Care. 2020;9(2):561−6.

18.	 Najeeb S, Munir T, Rehman S, Hafiz 
A, Gilani M, Latif M. Comparison of 
urine dipstick test with conventional 
urine culture in diagnosis of urinary tract 
infection. J Coll Physicians Surg Pak. 
2015;25(2):108−10.

19.	 Bánhidy F, Ács N, Puhó EH, Czeizel 
AE. Pregnancy complications and birth 
outcomes of pregnant women with 
urinary tract infections and related drug 
treatments. Scandinavian Journal of 
Infectious Diseases. 2007;39(5):390−7.

 


