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C-REACTIVE PROTEIN LEVELS - INDICATOR FOR PROGNOSIS OF 
SPONTANEOUS PRETERM BIRTH IN BULGARIAN WOMEN 
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Abstract: It is estimated that every year fifteen million premature babies are born worldwide mainly due to spontaneous 

preterm birth (sPTB). Furthermore, in clinical settings, there still are no reliable and accurate tools to predict preterm labor. 

Hence, the aim of this pioneering research was to estimate the relationship between the maternal inflammatory indicator and 

sPTB in a case-control study between 220 South Bulgarian women. The study was conducted at UMBAL, Stara Zagora, 

Bulgaria (2017-2020) and enrolled a total of 220 women, determined into two groups: 1) TB (n = 110), who were to give 

birth at term ≥ 37 to ≤ 39 + 6 gestation weeks with active labor at the time of hospitalization; and 2) sPTB (n = 110), women 

with preterm birth ≤ 32–34 + 6 gestation weeks and declared active labor, who were to give birth within 5-24 hrs. The 

inflammatory indicators/CRP concentration was quantified in plasma by immunoturbidimetric methods within 2 hrs. in mg/l. 

The median maternal CRP (8.77 ± 3.91), with cutoff = 4.9 mg/l was identified as optimal inflammation with highest risk of 

sPTB (sensitivity = 86.6%; specificity = 53.7%, р < 0.0001). Moreover, a cutoff CRP = 4.9 mg/l was found to be most 

effective in determining maternal age ≤ 19 years, the sensitivity of 68.6%, and positively correlated OR = 8.122 vs. OR = 

2.354, with increased total sPTB risk at ≤ 32-34 + 6 weeks, respectively (p < 0.001).  

In conclusion, increased CRP concentrations and a decreased maternal age were associated with increased risks of sPTB, 

before ≤ 32-34 + 6 weeks. Minimal inflammation and other factors in combination may also act as sPTB prognosis.  
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Introduction 

Spontaneous preterm birth (sPТB) remains a socially significant problem globally just as in Bulgaria. 

According to a 2012 report by the World Health Organization, each year, about 15 million premature 

babies are born worldwide. In Europe, these births can range to around 500,000. Besides, 1.1 million 

children are unable to survive due to the complications related with premature birth. Rogers and 

Velton (2011) comment on the high rates of mental, physical, and neurological complications in PТB 

children. 

Premature births are categorized into two major types depending on their main cause: 1) Idiopathic 

spontaneous premature birth (70-80%); there is declared labor with preserved integrity of the amniotic 

membranes (40-50%), or birth begins after premature ejaculation of the amniotic sac without declared 

labor (25-40%); 2) Artificially induced (elective) premature birth (20-30%); it is declared by induction 

of labor or by caesarean section according to the indications of the mother or fetus before the end of 

the 37 gestational weeks, as mentioned by Menon (2008). Nevertheless, the reasons for the 

spontaneous onset of premature birth are not fully understood. In sPTB there is increased uterine 

contractility, structural changes in the cervix, various processes in the fetal membranes and uterine 

decidua, changes in hormonal levels (Esplin 2014) of the pregnant woman, etc. and these factors then 

trigger spontaneous labor resulting in the birth of a premature baby (Menon 2008; Esplin 2014). It is 

now accepted that childbirth begins under the influence of biochemical and mechanical stimuli 

generated by the mother and the fetus (Mitchell et al. 2016). The placenta and fetal membranes play a 

major role in initiating labor. Menon (2019) determines that the fetus can modulate the exact moment 

of premature birth. According to Menon (2019), the main etiological cause of premature birth is 

considered to be the ascending bacterial infection of the amniotic membranes, amniotic fluid, placenta, 

umbilical cord, and fetus. Bacterial infection occurs with reduced local immunity in the vagina and 

cervical canal of the pregnant woman, or with reduced bactericidal properties of the amniotic fluid 

which is a kind of a biological barrier between the fetus and the extra fetal structures, as stated by 

Romero et al. (2015) and Huang et al. (2020). Inflammation is the only mechanism evidenced to lead 

to premature birth. Liggins G. (1981) links the "maturation" of the cervix to the inflammatory response 

of the body. Indeed, signs of inflammation are found in the cervix, myometrium, amniotic membranes, 

and intraamniotic space. Seferovic et al. (2019) specify that infection of the amniotic membranes, 

water, umbilical cord, and placenta is a known and proven cause of preterm birth.  
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There is a possibility of "sterile" inflammation in them too, which can be found in cases of premature 

birth with intact amniotic membranes. 

It is an expression of the non-specific defense mechanism in cellular stress, cell death (Almskaar 

2019), and even leads to perinatal death. Clinical studies by Ho et al. (2012) and Navolan et al. (2020) 

record changes of intense concentration in the levels of inflammatory markers and activation of the 

cellular immune response during intrauterine infection, sPTB, or preeclampsia. 

C-reactive protein (CRP) is a systemic, highly sensitive, inflammatory protein that must be tested in 

this situation. According to Moghaddam Banaem et al. (2012), CRP is a pathogenic and diagnostic 

factor in the acute phase of inflammation as it is produced in hepatocytes as a response to an ongoing 

infection or tissue disorder. Guney (2020) found that the release of inflammatory cytokines, including 

interleukin-1, interleukin-6, and tumor necrotic factor-alpha, stimulate CRP production. Moghaddam 

Banaem et al. (2012) further emphasize that in previous studies, elevated serum CRP levels were 

directly associated with intrauterine infection. The registration of local oxidative stress at the site of 

implantation of the ovum also leads to increased serum CRP concentrations (Diamanti-Kandarakis et 

al. 2017) during the 4th gestational week of pregnancy. However, in their study, Ferguson et al. (2014) 

present contradictory results regarding the relationship between inflammatory cytokines, CRP and 

PTB. Additionally, PTB studies, in most cases, are limited to the first and third trimester only and do 

not pay attention to the oxidative changes in the CRP concentration at the time of birth. More 

importantly, the PTB development in southwest Bulgarian women has not been reported yet.  

To better understand the changes in maternal autoimmunity during pregnancy and to find a marker for 

risk observation, we broke new ground by measuring CRP concentrations collected in ≤ 32–34+6 

gestational weeks and by calculating the relationship between plasmatic inflammation and 

spontaneous PTB in a prospective case-control study in South Bulgarian women. 

Patients and Methodology 

Ethical Considerations 

This prospective case-control study was set in June 2017 and is based on the Stara Zagora birth case-

control study. It was conducted at the Clinic of Obstetrics and Gynecology, University Hospital "Prof. 

St. Kirkovich" together with the Medicine Faculty, Trakia University, Stara Zagora, Bulgaria. The 

Scientific Committee at the Faculty of Medicine approved a written informed consent (2017/2020 MF, 

TrU, Stara Zagora) obtained from the patients after hospitalization for the period of June 2017 and 

October 2020. The case-control study was then conducted among 220 participants and was followed 

up until the end of pregnancy. As a result, there were pregnancy outcomes for 220 patients. All 

participants completed face-to-face interviews and professional maternity checkups always done by 

the professional gynecologist. 

sPTB Registration 

The eligibility criteria involved patients who delivered live singleton spontaneous PTB along the lines 

of the following specifications: gestational age ≤ 32 and ≤ 34+6 gestation weeks; non-smokers; live 

fetus; preserved amniotic sac; lack of ultrasound and laboratory data for fetal abnormalities; lack of 

history of systemic disease; lack of severe systemic infection (respiratory, renal and cardiovascular); 

lack of gestational or previous diabetes; lack of preeclampsia, antepartum uterine bleeding, 

hypertension, or cancer. The 220 cases (Table 1) were divided into two groups, 18–42, 5 years: 

1) TB (controls) (n = 110), the women who gave birth with singleton neonate in term = 37 and ≤ 

39+6 weeks; with active labor at the time of hospitalization and preserved integrity of the 

amniotic sac. 

2) sPTB (n = 110), women with preterm birth ≤ 32–34+6 gestation weeks; admitted with declared 

active labor along with preserved integrity of the amniotic sac and gave birth within 24 hours 

after hospitalization. 

The gestational age was calculated on the date of the last regular menstrual period (LMP) and verified 

by vaginal speculum examination, abdominal ultrasonography for measurement (Aloka, Prosound 

alpha 6) of AFI. Both groups consumed additional amounts of folic acid (≤ 300 mg/day), vitamins (≤ 

350 mg/day), and magnesium (≤ 360 mg/day) during pregnancy. 
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Blood Collection and Maternal Plasma CRP Analysis 

The tested blood samples were taken from v. cubitalis in vacutainer with an anticoagulant at the time 

of hospitalization and were examined within a 2-hour time period. Maternal CRP concentrations were 

quantified in the blood plasma by a highly sensitive immunoturbidimetric method with a CRP assay 

kit (Randox Ltd., UK). The method sensitivity was 0.3 mg/l. The following values of the indicator 

were taken into account when reporting and interpreting the results: CRP ≥ 5 mg/l, (normal); CRP = 5-

7-10 mg/l, (limited); CRP > 10 mg/l, (systemic inflammatory process); CRP > 20 mg/l, (infection). 

Data Sources 

The CRP analysis was obtained from the hospital laboratory of UMHAT of the Medical Faculty at 

Stara Zagora. The data for the pregnant women was exported from the hospital system to minimize the 

difference in reporting the results. 

Statistical Analysis 

All statistical analyses were performed using IBM SPSS 25.0. The continuous variables were 

performed by Student’s test for potential factors [gestational age, diabetes, parity, body mass index 

(BMI), abortion, cervical length] and ROC analysis categorical variables were used to determine the 

cut-off point and statistical significance of a quantitative variable. We evaluated the associations 

between maternal plasmatic CRP concentrations and sPTB by using logistic regression receiving 

operating characteristic (ROC) curve to determine the best cut-off point for plasmatic CRP. The odd 

ratios and accuracy (95% confidence intervals) were calculated to establish the CRP concentrations as 

a risk factor of spontaneous preterm birth. p < 0.05 was considered statistically significant. 

Table 1: Obstetric characteristics of the participants in the study. 

Characteristics TB (n = 110) 

37-39+6 г.с. 

sPTB (n = 110) 

32-34+6 г.с. 

*p 

Age (years) 26.9 ± 5.8 31.8 ± 4.12 0.043a,t test 

Family History of Diabetes None None ≤ 0.00 

Body Mass Index — BMI (kg/m2) 39.6 ± 2.6 19.3 ± 0.81 ≤ 0.055a,t test 

Gestational Age (weeks/range) 38.2 ± 1.9 32.9 ± 4.12 ≤ 0.004a,t test 

Eclampsia/Pre-Eclampsia none none - 

Infectious Diseases none none - 

Pregnancy Parity NA — not applicable NA - 

History of Abortion 0.00 0.00 (0-1) ≤ 0.00 

Previous sPTB 0.00 0.00 (0-2) ≤ 0.00 

Cervical Length (cm)  

< 2.6 

≥ 2.6 

 

9 (7%)  

101 (93%) 

 

12 (6%)  

98 (96%) 

 

≤ 0.001a,t test 

≤ 0.002a,t test 
 

Source: Author 

Results and Discussion 

Over the last decade, studies associated with an increased sPTB risk have stressed on infectious 

diseases in the vaginal microflora and disorders of gestational tissue and cervicovaginal fluid. Lamont 

(2015) demonstrates that local or systemic infection is a major factor in the PTB etiology. Also, 

Lamont (2015) and Menon (2019) comment that as the gestational age progresses in singleton 

pregnancies, the sPTB infection relationship changes characteristically. Maternal plasmatic CRP 

concentration is the most commonly used clinical biomarker to predict infectious and inflammatory 

difficulties in women with sPTB. Nonetheless, the studies of Cetinkaya et al. (2017) and Huang et al. 

(2020) discuss that the elevated CRP concentrations were linked to sPTB. 

Clinical characteristics 

The clinical characteristics of the 220 women included in the study are summarized in Table 1. The 

mean gestational age for the patients with sPTB (≤ 32.9 ± 4.12 weeks, p ≤ 0.004, t-test) was 

significantly lower than the mean gestational age (= 38.2 ± 1.9 weeks, p ≤ 0.004, t-test) for TB 

controls. According to Lamont (2015; 2019), abnormal genital microflora, maternal endometritis, and 

chorioamnionitis are present in most cases where PTB occurs spontaneously between 26 and 33 

completed gestational weeks. No statistically significant clinical signs and paraclinical evidences of 

infection were found in the preterm births included in our study. This, in turn, does not exclude the 
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presence of subclinical intrauterine inflammation which may be the cause of the synthesis and release 

of proinflammatory cytokines that induce uterine contractions (Lamont, 2019) and subsequent PTB. 

The mean age of patients with premature uterine contractions who completed with sPTB was ≤ 31.8 ± 

4.12 years (p ≤ 0.043, t-test), while the controls mean age was 26.9 ± 5.8 years (p ≤ 0.043, t-test). We 

also observed statistically significant differences between body mass indices for the two groups 

respectively (mean ≤ 19.3 ± 0.81 sPTB vs. mean ≤ 39.6 ± 2.6, p ≤ 0.055 TB, t-test). Furthermore, we 

found a statistically significant relationship between the TB and sPTB groups in all the three measured 

factors respectively (ap < 0.002, t-test; ap < 0.003, t-test; ap < 0.005, t-test). Most of the participating 

women were manual workers, non-smokers, living in a low-income social environment, and were 

taking folic acid, vitamins and magnesium irregularly during pregnancy. These findings are consistent 

with previous observations made by D’Silva (2018) and Lamont (2019). The authors found that sPTB 

was closely associated with low levels of education, low family income, insufficient access to prenatal 

care, older age, and systemic active or passive smoking. Poor nutritional status, irregular dietary 

intake, low maternal weight, and low BMI before and during pregnancy are strong predictors of PTB 

(D'Silva, 2018; Lamont, 2019). The available evidence for an increased BMI relative to sPTB is, 

however, contradictory. Obesity is associated with an increased risk of miscarriage, as noted by 

Lashen et al. (2004) and Catov et al. (2008), and in most studies, a high BMI has either a protective 

effect or no direct correlation with the sPTB onset, as remarked by Hendler et al. (2005) and Catov et 

al. (2008). Our observation registered that the cervical length (CL) mean in the sPTB group was 1.85 

cm (≤ 0.001 vs. controls) which is less than the mean of cervical length of the TB group 2.91 cm (p < 

0.004). Parallel to our results, Tommaso and Berghella (2013) comment that women with a cervical 

length ≤ 15 mm have an approximate 50% likelihood of early spontaneous PTB ≤ 32 gestation weeks 

regardless of other risk factors. 

Biochemical analysis of the plasmatic CRP 

Despite a large number of investigations reporting an increase in the CRP concentrations is directly 

correlated with spontaneous PTB, this study is a pioneering one for reporting the problem in South 

Bulgarian women. There were no detectable clinical signs of infection in any of the 110 women with 

sPTB. However, in these sPTB pregnancies, increased CRP concentrations may suggest the presence 

of subclinical intrauterine infection.  

Table 2: The effect of elevated plasmatic CRP concentration on the sPTB group. 

CRP class TB 

(n = 110) 

37-39+6 gw 

sPTB 

(n = 110) 

32-34+6 gw 

*p 

CRP (normal) ≤ 5 mg/l 45 (41%) 10 (3%) ≤ 0.03 

 

CRP (limited) = 5 mg/l till 7-10 mg/l 65 (64%) 81 (80%) ≤ 0.002 

CRP (systematic inflammation) > 11 mg/l - 19 (17%) ≤ 0.05 vs. CRP 

(normal) 
 

Source: Author 

Table 3: Comparison of means CRP between the three groups when CRP ≤ 5 mg/l, CRP = 5-7-10 

mg/l, and when CRP > 11 mg/l in different ages. 

CRP groups TB   (n = 110); Total 

37-39+6 gw 

 

Age(y) mean CRP 

sPTB   (n = 110); Total 

32-34+6 gw 

 

Age(y) mean CRP 

Total *p 

CRP ≤ 5 mg/l 14-30   1.01 ± 0.03; 3.01 ± 0.13 

>= 30 2.00 ± 0.10 

14-30   3.20 ± 1.01; 4.64 ± 1.09 

>= 30 1.24 ± 0.08 

 

55 ≤ 0.002 

CRP = 5-10 mg/l 14-30   4.05 ± 0.29 6.05 ± 0.49 

>= 30 2.00 ± 0.19 
14-30   8.77 ± 3.91; 8.77 ± 3.91 

>= 30 8.77 ± 3.91 

 

136 ≤ 0.002 

CRP > 11 mg/l 14-30            -            - 

>= 30 

14-30   7.20 ± 3.00; 12.44 ± 6.22 

>= 305.24 ± 3.22 

19 ≤ 0.02a 

≤ 0.03b 

 

Source: Author  
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The effect of elevated plasmatic CRP concentrations on the sPTB group is presented in Table 2. It was 

observed that in 81% of the sPTB woman with premature uterine contractions, there was a statistically 

significant increase in CRP limited (≤ 0.002) relative to the CRP concentrations in women who gave 

birth at term (65%). Statistically, CRP level elevation and systematic inflammations were reported in 

17% of sPTB patients (≤ 0.05 vs. CRP (normal) of TB). There is a significant correlation between the 

increased CRP concentrations in sPTB as compared to the control group where CRP was elevated 

above a limited value = 5-10 mg/l. Among the 110 pregnant women included in our investigation who 

were subject to premature uterine contractions, 81% of sPTB women delivered preterm within 24hrs. 

of the beginning of the contractions, and 17% of sPTB women delivered preterm within 5hrs. of the 

contractions; 17% of sPTB women had statistically significant elevation in CRP concentrations (> 11 

mg/l, p < 0.05, t-test). This high percentage of sPTB women (> 90%) with increased CRP 

concentrations reflects the production of subclinical infection and increased proinflammatory 

cytokines. All these factors hypothesized that limited and systematic inflammation processes increased 

plasmatic CRP, caused preterm delivery at ≤ 32 gestational weeks, and probably promoted residual 

oxidative changes in the women. Our results are consistent with those reported by Moghaddam 

Banaem et al. (2012); the authors found that CRP was higher in women who underwent sPTB before < 

34 weeks as compared to those who gave birth after > 37 weeks. In our case-control study, we found 

that elevated CRP > 5 mg/l concentration in pregnant women was regarded as high level and pregnant 

women were at a high risk of spontaneous PTB in association with premature uterine contractions, 

while CRP > 11 mg/l concentration was identified as a subgroup of sPTB at the highest risk. In this 

regard, Dodds and Iams (2003) and Nakishbandy and Barawi (2014) observed that a maternal CRP 

concentration ≥ 8 mg/l led to an increased risk of intrauterine infection and sPTB. 

The comparison of means CRP between the three groups when CRP ≤ 5 mg/l, = 5-7-10 mg/l, and > 

11mg/l in the TB and sPTB groups is presented in Table 3. The mean CRP limited concentration in 

sPTB cases was 8.77 ± 3.91 mg/l which is higher than the mean CRP limited concentration in the TB 

group (6.05 ± 0.49, p < 0.005, t-test). The mean CRP of systematic inflammation in sPTB cases was 

12.44 ± 6.22 mg/l, statistically ten times higher than both, the mean CRP normal values in the TB 

group (3.01 ± 0.13, p < 0.003), and the mean CRP limited concentration in the TB group (6.05 ± 0.49, 

p < 0.04) (Table 3). Moreover, we found that strongly expressed CRP in limited concentration < 5-10 

mg/l, in systematic inflammations > 11 mg/l, maternal age, and sPTB/subsequent PTB were 

remarkably associated along with the above report, according to the logistic regression analysis.  

The relationship between maternal CRP, maternal age, and the risk value of sPTB are shown in Table 

4. Compared with the median maternal CRP (8.77 ± 3.91), a cutoff value of 4.9 mg/L was identified as 

optimal concentration for the identification of the highest risk of sPTB with a sensitivity of 86.6%, a 

specificity of 53.7% (0.537), a positive predictive value of 60% (0.605634), a negative predictive 

value of 83% (0.833333), a positive likelihood ratio 260.755, and an area under the receiver operating 

characteristic curve of 68.6% (OR = 7.679), р < 0.0001 (Table 4, a). The statistically positive 

correlation between the elevated CRP and the subsequent sPTB suggests that our findings may be due 

to oxidative disturbances in the maternal organism, i.e., they have an origin different from the typical 

inflammation. A majority of investigations studied the inflammatory mechanisms of elevated CRP in 

the first trimester of sPTB and only a few focused on the other oxidative factors that elevated CRP in 

the late periods of spontaneous birth. In line with our findings, Lucaroni et al (2017) and Ryu et al 

(2017) confirm that elevated CRP, caused by inflammation or other oxidative cellular changes, may 

disrupt normal placentation and can have a good diagnostic accuracy in predicting the increased risk in 

the latent period (5-24 hrs.) of sPTB and PROMP. 

Notably, the relationship between plasmatic CRP > 11 mg/l vs. CRP > 5 mg/l (Table 4, b) 

concentrations exhibited a positive sPTB risk = 2 with a sensitivity of 16.3%, a specificity of 1.00, a 

positive predictive value of 1, a negative predictive value of 43.8% (0.4375), a likelihood ratio of 

27.3% (273.344), an accuracy of 49.3% (0.492958), and an area under the curve of 0.836 (0.693–

0.980) at a cutoff value of 4.9 mg/l as a preterm delivery predictive marker (p < 0.001). Although our 

data provided novel evidence that implied modest increases in CRP, a cutoff value = 4.9 mg/l was 

associated with an 8-fold and a 2-fold increase in the risk of sPTB at ≤ 32–34+6 gestational weeks. 

Pitiphat et al (2005) and Catov et al (2007) report a 4.64-fold/12-fold increase in the risk of sPTB at < 

34 weeks among women with CRP at 8-12 μg/ml, especially those indicated of PTB. 
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Table 4: Association of: a) plasmatic CRP = 5-10 mg/l and the risk of spontaneous PTB; b) 

plasmatic CRP > 11 mg/l and the risk of spontaneous PTB; c) Maternal age and the risk of 

spontaneous PTB; d) plasmatic CRP > 5 mg/l vs maternal age and the risk of spontaneous PTB.  

VARIABLE sPTB vs. TB OR (95% CI:) p Likelihood 

Ratio 

Cutoff Value 

aCRP ≤ 5 mg/l 

vs. 

CRP >5 mg/l 

sensitivity = 86.9% (0.8686) 
specificity = 53.7% (0.537) 

OR = 7.679 

(3.875; 15.217) 

р < 0.0001 

260.755 CRP = 4.9 

mg/l 

Positive risk 
     

bCRP 5-10 mg/l 

vs. 

CRP >11 mg/l 

sensitivity = 16.3% 

specificity = 1 

 

Accuracy = 49,3% 

р < 0.0001 

- CRP > 11mg/l 

Positive risk 

     

c Age ≤ 19 y.o. 

vs. 

Age > 19 y.o 

sensitivity = 59.1% 

specificity = 1 

 

 

OR = 2.035 

(1.095; 3.781) 

р = 0.025 

297.646 Age ≤ 19 

Positive risk 

     

dCRP > 5 mg/l 

vs. 

Age ≤ 19 y.o 

sensitivity = 68.6% 

specificity = 1 

 

OR = 8.122, 

р < 0.001 

(4.033; 16.358) 

OR = 2.354 

(1.167; 4.749) 

254.811 CRP > 4.9mg/l 

vs. 

Age ≤ 19 y.o 

Positive risk 

 

Source: Author 

We used a two-component factor analysis to identify the overall risk of sPTB in the gestational age 

range of ≤ 32 to ≤ 34+6 (Table 4, d). Differences in limited inflammatory processes (CRP > 5 mg/l — 

factor 1) provide a 4-fold increased risk of sPTB (p < 0.001) even after correction for maternal age. In 

Addition to this, we observed a cut-off value of CRP = 4.9 mg/l, which was found to be the most 

effective factor in determining maternal age ≤ 19 years (factor 2) with a sensitivity of 68.6% (56: 165; 

53.7; 86.9) in correlation to coefficients OR = 8.122 (4.033; 16.358) for coefficient 1 versus 

coefficients OR = 2.354 (1.167; 4.749) for factor 2, each independently increasing the total risk of 

sPTB at ≤ 32 and ≤ 34+6 gestational weeks respectively (p < 0.001). 

Our study has several strengths. First of all, we only included those women in our study who had a 

clearly defined spontaneous PTB in the latent period (5-24 hrs.) before birth and term birth without 

any registered inflammations or history of inflammations. Secondly, maternal plasmatic CRP samples 

were obtained simultaneously at the time of admission. Thirdly, the study clearly illustrated the link 

between elevated plasmatic CRP concentrations and decreased maternal age in late periods of preterm 

birth, and the results were positively correlated. Much noteworthily, the current study is a first of its 

kind research on spontaneous preterm pregnancy cases in southern Bulgaria, which explores and 

suggests that at least some oxidative stress metabolic factors, perhaps in combination with minimal 

inflammation, modified the processes in the maternal organism and may be related to the highest sPTB 

risk. 

Conclusion  

As a conclusion, our case-control study indicates that women with increased CRP > 5 mg/l 

concentration have an excess sPTB risk, particularly before ≤ 32 to ≤ 34+6 weeks. We have also 

detected that higher CRP in conjunction with decreased maternal age may be associated with a 

positive risk suggesting sPTB. 
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