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Purpose: Intrauterine inflammation in the term period of pregnancy may be an important etiological factor in the occurrence 
of premature rupture of membranes. C-reactive protein (CRP) is one of the first mediators to rise in the inflammatory process. 
In this study, the association between CRP blood levels in women who gave birth at term on the duration of the latent phase of 
labor was investigated.

Methods: Fifty pregnant women who met the study criteria, were older than 18 years, had spontaneous rupture of membranes 
at 36 weeks and later, and had vaginal delivery were included. Records with missing data, patients who underwent cesarean 
section, those with non-spontaneous membrane rupture, patients showing signs of chorioamnionitis (fever >38 °C, leukocytes 
>15,000 mm3, maternal tachycardia >100 bpm, fetal tachycardia >160 bpm, foul-smelling vaginal discharge, and/or uterine 
tenderness), and other causes that could elevate CRP were excluded. CRP was evaluated in those pregnancies that presented 
with spontaneous rupture of membranes at term. All patients were observed until birth by labor follow-up.

Results: There was no significant difference between the two groups in terms of active phase of labor, birth weight and 5' 
APGAR of the baby. The duration of the latent phase of labor was 661±298 minutes for group A and 347±219 minutes for group 
B (p=0.001).

Conclusion: In this study, the latent phase was found to be significantly shorter in the patient group with high CRP. CRP 
elevation may be a marker showing that the latent phase of labor is likely to be shorter and suggests a higher degree of 
inflammatory activity.
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INTRODUCTION

In 2-3% of pregnant women, the amniotic sac may rupture 
spontaneously before 37 weeks of gestation, which may occur 
because of infection or may cause infection in the mother and 
fetus afterwards. Premature rupture of membranes (PROM) 
occurs in 4.5-7.6% of all deliveries. PROM is a serious obstetric 
problem that may increase the risk of prematurity, cord 
prolapse, hypoxia, and infection that may affect the fetus, as 
well as risks that may concern the mother, such as increased 
cesarean section rate and choriodecidual infection.1 Diagnosis 

of PROM may be made in 90% of cases by traditional methods, 
such as patient history, physical examination, nitrazine test, 
and fern test.2,3 In cases where PROM is prolonged or amniotic 
fluid loss is intermittent, amniotic fluid flow and amniotic fluid 
pooling may not be observed in the vagina. In some cases, the 
liquid pooled in the vagina is contaminated with blood, urine, 
semen, meconium, vaginal discharge and vaginal douching. 
These can cause false positives and false negatives in test 
results. Currently, there is no defined gold standard test for 
the detection of PROM. Premature fetal membrane rupture, 
which occurs in 5-10% of all deliveries, has been associated 
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with an increase in intrauterine infections, thus increasing both 
maternal and perinatal mortality and morbidity.

The number of leukocytes increases during pregnancy as well 
as during infection. Since the leukocyte count is also affected 
by some factors, such as stress and physical activity, it is not a 
reliable test for detecting infection in preterm labor. Fever, which 
is also a sign of infection, increases in the advanced stage of 
the infection. C-reactive protein (CRP) is a very sensitive acute 
phase reactant and can be used in the early investigation of 
inflammation due to its short half-life. CRP is primarily released 
from the liver as a result of cytokine action triggered by various 
infections. These cytokines include interleukin-1 (IL-1), IL-
6, and tumor necrosis factor.4 Due to its rapid synthesis and 
breakdown, it is a good indicator of the degree of inflammatory 
activity.5 In human serum in the absence of inflammation, CRP 
is present at a low level of up to 0.5 mg/dL. Serum levels begin 
to rise as early as six hours after the onset of inflammation 
and can increase 24-fold within 24 hours. Even at very 
highest levels, CRP catabolism remains constant, meaning 
the only factor determining serum CRP levels is the rate of 
synthesis by hepatocytes. Due to its short half-life, CRP levels 
rapidly return to normal once inflammation subsides. Other 
advantages of CRP as an inflammatory marker include its 
ability to be measured in stored serum and its resistance to 
interference from serum proteins.5 It has been suggested that 
CRP concentrations >1 mg/dL (10 mg/L) indicate clinically 
significant inflammation while concentrations between 0.3 and 
1 mg/dL (3 and 10 mg/L) that is minor CRP elevation, indicate 
what is commonly referred to as low-grade inflammation.6 

In the present study, we investigated the association between 
CRP levels and the latent phase of labor. Variables taken into 
account included demographic and clinical characteristics 
of the women including CRP level. We also investigated the 
relationship between outcomes, phases of labor and fetal 
effects on the newborn.

METHODS

This study was carried out in University of Health Sciences 
Turkey, Şişli Hamidiye Etfal Training and Research Hospital, 
Clinic of Obstetrics and Gynecology between 2013 and 2014. 
The University of Health Sciences Turkey, Şişli Hamidiye Etfal 
Training and Research Hospital Ethics Committee approval 
was obtained for the study (approval number: 319, date: 
22.04.2014). 

Inclusion criteria were over the age of 18 years, pregnant 
women who completed the 36th gestational week according 
to the last menstrual date or first trimester ultrasound 
measurements, the delivery was terminated vaginally with 
spontaneous PROM, and the files were complete.

Exclusion criteria were having incomplete records, patients 
terminated with caesarean section, and non-spontaneous 
rupture of membranes. In addition any patient with evidence 
of other causes of inflammation, such as showing signs of 
chorioamnionitis, which included fever >38 °C, leukocytes 
>15,000 mm3, maternal tachycardia (>100 bpm), fetal 
tachycardia (>160 bpm), foul-smelling vaginal discharge, and/

or uterine tenderness, and other causes that could elevate 
CRP were excluded from the study.

Patients who met the inclusion criteria and whose consented 
were selected from the patient files. The patient’s information 
from these files, and hemogram (HMG), hematocrit (HCT), 
white blood cell count (WBC) and CRP level results from 
laboratory tests were recorded. In addition, information 
such as the patient’s gravitational status, body mass index, 
any comorbidities, and cigarette and/or alcohol use were 
recorded. Information such as the birth weight, 5’ APGAR 
score, and active phase and latent phase of labor durations 
were recorded. The latent phase was defined as the period 
until the cervical dilation was 4 cm and the effacement was 
80%,7 when labor contractions were detected in pregnant 
women above 36 weeks of age who were admitted to our 
hospital with the diagnosis of PROM. The period from cervical 
dilation to 4 cm and effacement 80% to delivery was defined 
and measured as the active phase. Those with a CRP of 5 
mg/L or below were defined as group A, and those with a CRP 
above 5 mg/L were defined as group B.

Statistical Analysis

SPSS, version 17.0 was used for statistical calculations 
(IBM Inc., Armonk, NY, USA). The Kolmogorov-Smirnov test 
was used to evaluate the normal distribution of continuous 
variables. The analysis of normally distributed data was 
performed with the independent t-test, and analysis of non-
normally distributed data was performed with the Mann-
Whitney U test. Chi-square was used to compare categorical 
variables and Fisher’s exact test was used for appropriate 
data. P-values <0.05 were considered statistically significant.

RESULTS

In this study, 50 patients diagnosed with PROM between 2013 
and 2014 were evaluated. There were 23 patients in group A 
with a CRP higher than 5 mg/L, and 27 patients in group B 
with a CRP lower than 5 mg/L. The clinical features of the two 
groups are compared in Table 1. No significant differences 
were found between the groups for demographic, pregnancy 
history or for hematology parameters (HMG, HCT and WBC).

In Table 2, the comparison of birth phases, birth weight and 
5’ APGAR are shown. There was no significant difference 
between the two groups in terms of duration of active phase 
of labor, birth weight and 5’ APGAR of the baby. The duration 
of the latent phase of labor was 661±298 minutes for group 
A and 347±219 minutes for group B (p=0.001). The latent 
phase duration was significantly shorter in patients in group B.

DISCUSSION

In many studies, the role of intrauterine inflammation and 
infection in preterm labor and last trimester pregnancy with 
PROM has been investigated. However, recently, there has been 
increased evidence that subclinical intrauterine inflammatory 
cytokine response may be very important in early pregnancy 
as well.8 It is hypothesized that in intrauterine inflammation in 
the very early period of pregnancy, the fetus exacerbates the 
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event by increasing the subclinical inflammatory response. In 
a study, it was suggested that with high CRP value (>110 ng/
mL) detected during genetic amniocentesis (at 16-20 weeks 
of gestation), increased the probability of delivery before 34 
weeks of gestation with a sensitivity of 80.8% and a specificity 
of 69.5%.9 Ozer et al.10 reported that when the CRP value in 
the amniotic fluid was above the cut-off value of 0.65 mg/L, its 
sensitivity in predicting delivery before 37 weeks of gestation 
was 92.9% and specificity was 78.7%. However, Tarim et al.11 
in a larger cohort showed that the amniotic fluid CRP value 
was not significantly different between groups with term and 
preterm birth in pregnant women (9.3% and 9.9%) whose 
preterm birth frequency was similar to the previous study. 
In one study, a correlation was found between a CRP level 
higher than 1.5 mg/dL and a short latent period in PPROM.12 
In the present study, the latent phase duration was significantly 
shorter in the group with high CRP. In a study conducted in 
patients with CRP >1.5 mg/dL, high maternal blood levels of 
CRP were found to be associated with triggering of preterm 
birth.

It has been reported that patients with a threat of premature 
birth with high CRP levels did not respond to tocolytic therapy, 
and patients with a threat of premature birth with normal CRP 
levels responded well to tocolytic therapy.13

There is no standard CRP value that can be considered 
normal. However, individuals with CRP levels <1 mg/L are 
thought to be at the lowest risk of some form of inflammation.14 

The detection limit of traditional assays developed to aid in the 
diagnosis of infectious or inflammatory diseases ranges from 
3 to 5 mg/L. Several publications support or conclude that 
CRP is an indicator of preterm labor and chorioamnionitis.15-18

Recent studies support the role of infection in the etiology 
of PROM. The cause-effect relationship between PROM and 
infection is intertwined. So, while choriodecidual infection is 
shown as the most important cause in the etiology of PROM. 
However, if delivery does not occur after a certain period, 
PROM itself may result in choriodecidual infection. The 
longer the latent period in PROM, the higher the risk of this 
infection.19 PROM remains one of the most troubling issues 
in obstetrics, as it increases maternal and fetal morbidity 
and mortality. Many studies have been conducted into 
optimal clinical management in PROM, and it is generally 
accepted that the gestational week is a major determinant 
of type of management, together with whether the fetus has 
reached the viability limit, and the maternal and fetal obstetric 
balance. The most important parameter determining perinatal 
complications in these cases is the week of gestation. Tocolysis 
is not indicated in pregnancies that have completed the 34th 

Table 1. Comparison of clinical features of group A and group B

Group A CRP
 >5 mg/L 

Group B CRP 
<5 mg/L p RR (95% CI)

(n=23) (n=27)

Age 26.1±4.8 28.4±6.6 0.161

Gravidity 1.7±1.1 2.6±2.2 0.084

Parity 0.6±1.1 1.6±1.3 0.142

Gestational age 37.1±0.7 37.7±0.8 0.698

BMI 27.5±3.5 22.1±2.8 0.496

Smoking 2 (0.7) 3 (11.1) 0.777 0.7 (0.1-5.0)

Alcohol 1 (4.3) 1 (3.7) 0.98 1.1 (0.1-17.7)

Comorbidities 3 (13.6) 4 (14.8) 0.407 0.9 (0.2-3.6)

HMG 11.3±1.4 11.6±0.9 0.394

HCT 33.9±4.1 35.1±2.8 0.238

WBC 10.4±2.0 12.1±3.1 0.123

Data are shown as mean ± standard deviation or n (%). BMI: Body mass index, HMG: Hemogram, HCT: Hematocrit, WBC: White blood cell, CRP: C-reactive 
protein, CI: Confidence interval, RR: Relative risk

Table 2. Comparison of duration of latent and active phases of labor and fetal outcomes between groups A and B

 Group A CRP 
>5 mg/L

Group B CRP
 <5 mg/L p

(n=23) (n=27)

Latent phase (min) 661±298 347±219 0.001

Active phase (min) 460±335 401±287 0.904

Birth weight (g) 3200±485 3212±378 0.926

5’ APGAR 8.8±0.2 8.9±0.5 0.45

CRP: C-reactive protein, min.: Minute
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gestational week, and when there is thought to be sufficient 
fetal lung development for the fetus to survive in the external 
environment. There are always some exceptions to this, such 
as if cervical dilation has started above 36 weeks of gestation, 
immediate delivery of the fetus is the recommended approach. 
In other cases, a period of waiting may be appropriate, but this 
waiting period is limited to 12 hours in many centers. It has 
been proven that obstetric balance is negatively impaired in 
prolongation of PROM, that is, maternal and fetal complication 
rates increase.20 Induction of labor is recommended in cases 
where spontaneous labor or uterine contractions do not start 
after 12 hours.

The purpose of induction is to deliver vaginally whenever 
possible and to avoid caesarean delivery. Although oxytocin 
infusion is the most used approach for induction, there are 
reports that using oxytocin without cervical softening increases 
caesarean rates in cases with inappropriate cervix. In such 
cases, preinduction to prepare the cervix for delivery shortens 
the delivery time and increases the success of vaginal delivery.

Study Limitations

The limitations of our study were that it was conducted 
retrospectively with a small number of cases and the 
evaluation of a single mediator, CRP, with only two groups. 
The results should be validated with prospective studies with 
a larger number of cases, more careful division of cases by 
CRP level grouping, for example <3, 3-10 and >10 mg/dL and 
evaluating more parameters.

CONCLUSION

In this study, it was shown that CRP levels above 5 mg/dL 
were associated with significant shortening of the latent phase 
of labor. In clinical practice, measuring blood CRP may help 
in predicting premature birth, considering its effect on the 
duration of birth.
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