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Abstract
Background  C-reactive protein (CRP) and procalcitonin (PCT) levels may be elevated under inflammatory conditions. 
The aim of this study was to determine the cutoff values for CRP and PCT levels during pregnancy and to evaluate the 
associations of any elevation with obstetric and neonatal outcomes.

Methods  This prospective study was conducted from June 2023 to December 2024. The study included 411 
singleton pregnant women aged 18–44 years with no apparent clinical infection. Venous blood samples were 
collected during the visit for routine antenatal care during all three trimesters. Categorical variables were compared 
between groups via the chi-square test, and Student’s t-test was used to compare normally distributed continuous 
variables. The area under the ROC curve was used to detect sensitivity and specificity and to set a cutoff. Regression 
analysis was performed to evaluate the effects of age and BMI on obstetric complications. P values < 0.05 were 
considered statistically significant.

Results  The mean CRP and PCT levels in the study group were 10.9 ± 16.7 and 0.17 ± 1.8, respectively. ROC curves 
were used to analyze the ability of CRP and PCT values during pregnancy to predict obstetric complications. A cutoff 
value of 6.72 mg/L (sensitivity: 67%; specificity: 60%) and 0.0385 (sensitivity: 60%; specificity: 61%) was revealed. The 
incidence of composite obstetric complications was significantly greater in patients with elevated CRP levels (32.4% 
vs. 67.6%) (p < 0.001). The incidence of preeclampsia, GHT, neonatal complications and the need for intensive care 
were significantly greater in patients with CRP levels > 6.72. The incidence of composite obstetric complications was 
significantly greater in patients with elevated PCT levels (59% vs. 41%) (p < 0.001). Patients with elevated PCT levels 
had a greater frequency of preterm labor or PPROM, neonatal complications, need for intensive care, and RDS.

Conclusions  Elevated CRP and PCT are associated with increased rates of obstetric and neonatal complications. 
CRP and PCT, which are inexpensive and available, may be used for screening to predict obstetric and neonatal 
complications during patient follow-up.

Trial registration  This study was approved by the institutional ethical committee of the Gazi University Faculty of 
Medicine (Approval No:05.06.2023/479).
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Background
Prenatal care and continuous monitoring during preg-
nancy are essential for mitigating obstetric and neonatal 
complications, which are directly associated with mater-
nal and neonatal morbidity and mortality. These com-
plications include preterm birth, stillbirth, intrauterine 
growth restriction (IUGR), preeclampsia, gestational 
diabetes mellitus (GDM), and chorioamnionitis [1]. The 
primary objective of prenatal follow-up is to evaluate 
the health status of both the pregnant individual and the 
fetus while systematically monitoring the pregnancy to 
identify and manage potential risks.

Prenatal care is a critical component of ensuring 
maternal and fetal well-being throughout pregnancy. The 
initial visit during the first trimester typically includes a 
comprehensive array of assessments aimed at identify-
ing potential risks and establishing baseline health data. 
These follow-up visits play a vital role in detecting poten-
tial obstetric complications and ensuring early interven-
tion when necessary. Therefore, the identification and 
monitoring of specific biomarkers that can guide the pre-
natal follow-up process is of paramount importance.

C-reactive protein (CRP) is an acute-phase reactant 
synthesized by the liver in response to inflammation, and 
it is commonly used as a biomarker in various clinical 
contexts [2]. Although CRP is not specific to infectious 
processes, it has been widely utilized in the diagnostic 
workup of conditions such as chorioamnionitis during 
pregnancy [3]. CRP levels are generally elevated in nor-
mal pregnant individuals compared with nonpregnant 
individuals. The utility of CRP has been investigated in 
several obstetric scenarios, including its role in diagnos-
ing subclinical infections in cases of premature rupture 
of membranes (PROM) [4], assessing the risk of preterm 
birth [5], and evaluating its association with the develop-
ment of preeclampsia [6, 7].

Procalcitonin (PCT), a 116-amino acid precursor to 
the hormone calcitonin, has emerged as another impor-
tant acute-phase biomarker, particularly in the context of 
bacterial infections [8]. PCT levels rise rapidly within 3 to 
6 h following bacterial infection, making PCT a sensitive 
marker for distinguishing bacterial from nonbacterial 
infections. Owing to its rapid response, PCT has gained 
clinical acceptance in obstetrics, particularly in the diag-
nosis and management of bacterial infections during 
pregnancy [3]. In a recent study conducted by Torbé et 
al., maternal serum procalcitonin levels were evaluated 
as a potential biomarker for the early diagnosis of neona-
tal infection and histologic chorioamnionitis. The study 
revealed that with a threshold of 1.9 ng/mL, the sen-
sitivity of maternal procalcitonin levels for diagnosing 

neonatal infection and histologic chorioamnionitis was 
53% and 75%, respectively, whereas the specificity was 
reported to be 45% for both conditions [9]. The associa-
tions of procalcitonin levels with other pregnancy com-
plications, to our knowledge, have not been previously 
investigated.

The present study investigated the relationships of CRP 
and procalcitonin levels across trimesters with obstetric 
and neonatal outcomes. Specifically, this study aimed to 
assess whether elevated levels of CRP and procalcitonin 
are predictive of potential obstetric or neonatal compli-
cations and whether these biomarkers could be utilized 
as effective screening tools in prenatal care.

Methods
Study population and design
This prospective study was conducted at the Gazi Uni-
versity Faculty of Medicine Department of Obstetrics 
and Gynecology (Ankara, Turkey) between June 2023 and 
December 2024. This study was approved by the institu-
tional ethical committee of the Gazi University Faculty of 
Medicine (Approval No: 05.06.2023/479).

The study included 411 singleton pregnant women 
aged 18–44 years with no apparent clinical infection.

The exclusion criteria were [1] multiple pregnancies; 
[2] patients with maternal diseases (rheumatological, 
endocrinological, nephrological, neurological, hemato-
logical, oncological, etc.); and [3] clinical maternal infec-
tion during blood sample collection (chorioamnionitis, 
upper respiratory tract infection, urinary tract infection, 
gastroenteritis, etc.). All patients who participated in the 
study were informed of the study, and informed consent 
was obtained from all participants.

For this study, CRP and procalcitonin were measured 
alongside routine laboratory parameters in maternal 
blood samples collected during antenatal follow-up visits: 
at the first visit in the first trimester (6–13 weeks), during 
second trimester screening (14–18 weeks), and between 
30 and 36 weeks of gestation in the third trimester.

The patient’s last menstrual period and first trimes-
ter ultrasound scans were used to determine gestational 
age. Preterm labor, PPROM, IUGR, preeclampsia, ges-
tational hypertension (GHT), gestational diabetes mel-
litus, pregnancy loss, hypothyroidism and cholestasis 
were included in the composite obstetric complications. 
Respiratory distress syndrome (RDS), neonatal sepsis, 
necrotizing enterocolitis (NEC) and intraventricular 
hemorrhage were included in the composite neonatal 
complications [10].

Pregnancy loss is defined as the termination of preg-
nancy before 20 weeks of gestation [11]. Preterm labor 
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is characterized by the delivery of a fetus between 20 
weeks and 0 days and between 36 weeks and 6 days of 
gestation [12]. Preterm premature rupture of membranes 
(PPROM) refers to the rupture of fetal membranes prior 
to 37 weeks of gestation [13].

Preeclampsia was defined as a blood pressure increase 
of more than 140/90 mmHg after 20 weeks of gestation 
combined with proteinuria, either more than 300 mg per 
24 h or 2 + or more by dipstick [14]. In the absence of pro-
teinuria, preeclampsia is diagnosed as hypertension asso-
ciated with thrombocytopenia (platelet count less than 
100.000/microliter), impaired liver function (elevated 
blood levels of liver transaminases to twice the normal 
concentration), new-onset renal insufficiency (elevated 
serum creatinine greater than 1.1 mg/dL or a doubling of 
serum creatinine), the development of cerebral or visual 
disturbances, or pulmonary edema [14]. Gestational 
hypertension is an increase in blood pressure after 20 
weeks of gestation in the absence of proteinuria or any 
systemic findings [14]. GDM was diagnosed between the 
24th and 32nd weeks of gestation, according to the crite-
ria of the International Association of Diabetes and Preg-
nancy Study Group [15].

Neonatal sepsis is a pathological process that occurs 
in infants within the first four weeks of life and is char-
acterized by hemodynamic and respiratory alterations 
resulting from a systemic inflammatory response to an 
infectious process [16]. Neonatal respiratory distress syn-
drome is a pulmonary condition that leads to respiratory 
difficulties in newborns shortly after birth [17]. There-
fore, a composite definition of adverse neonatal out-
comes was employed, encompassing the presence of one 
or more of the following criteria: Apgar score < 5 at 5 min, 
ventilator support within the first 24 h of life (excluding 
CPAP), cardiopulmonary resuscitation, hypoxic-ischemic 
encephalopathy, seizure, sepsis, bronchopulmonary dys-
plasia, persistent pulmonary hypertension, necrotizing 
enterocolitis (stage II or III), grade III/IV intraventricular 
hemorrhage, fracture, neonatal brachial plexus palsy, or 
perinatal death [18]. 

CRP and procalcitonin measurement
Venous blood samples were collected during the antena-
tal visit for routine antenatal care during all three trimes-
ters. CRP and procalcitonin measurements were carried 
out on the same day that blood was taken. The serum 
CRP levels were evaluated via nephelometric methods 
on a Siemens brand BN 2 (Siemens Healthineers Corp. 
Erlangen, Germany) autoanalyzer, and the serum pro-
calcitonin levels were evaluated via electrochemilumi-
nescence methods on a Roche brand Cobas e 601 (Roche 
Diagnostics GmbH, Hoffmann-La Roche Ltd, Mannheim, 
Germany) hormone autoanalyzer.

Statistical analysis
SPSS 25.0 statistical software (IBM SPSS Inc., Chicago, 
IL) was used for data analysis. A priori power analy-
sis was conducted using the G*Power software (version 
3.1.9.6) to estimate the required sample size for the over-
all repeated measures design. Rather than performing 
separate calculations for each trimester-specific compari-
son, the power analysis was based on the full longitudi-
nal structure of the study. Drawing on previous studies, 
a small effect size (f = 0.1) was anticipated for CRP and 
procalcitonin measurements obtained at three gesta-
tional time points in patients with and without obstet-
ric or neonatal complications. The alpha level was set at 
0.05 and statistical power (1 − β) at 0.95. It was assumed 
that the correlation between repeated measurements 
would be high, and that variances across time points 
would be unequal. Based on these parameters, the mini-
mum required sample size to achieve adequate statistical 
power was determined to be 322 participants. Categori-
cal variables were compared between groups via the chi-
square test. Student’s t test was used to compare normally 
distributed continuous variables. The area under the 
receiver operating characteristic (ROC) curve was used 
to detect sensitivity, specificity, and cutoff. Regression 
analysis was performed to evaluate the effects of age and 
body mass index (BMI) on obstetric complications. P val-
ues < 0.05 were considered statistically significant.

Results
This study included a total of 411 patients. CRP analysis 
was conducted in 232 patients during the first trimester, 
131 during the second trimester, and 131 during the third 
trimester. Procalcitonin analysis was performed in 228 
patients during the first trimester, 117 during the second 
trimester, and 122 during the third trimester. Pregnancy 
loss occurred before 20 weeks of gestation in 14 patients. 
The mean age of the patients in our study was 29.8 years. 
The mean gravida was 2, and the mean parity was 0.7. 
The mean BMI, number of gestational weeks at the time 
of delivery and mean birth weight were 25.2, 38, 2 days, 
and 3131 g, respectively.

The incidence of composite obstetric complications 
was 27%, whereas composite neonatal complications 
occurred in 10.6% of cases. Gestational cholestasis 
was observed in five patients, and hypothyroidism was 
observed in eight patients. The incidence rates of spe-
cific complications among the study population were as 
follows: preterm labor (13.4%), PPROM (7.8%), IUGR 
(1.5%), preeclampsia (3.3%), gestational hypertension 
(2.7%), gestational diabetes mellitus (5.4%), gestational 
cholestasis (1.2%), hypothyroidism (1.9%), and pregnancy 
loss (3.4%).

The incidence rates of neonatal complications were 
as follows: respiratory distress syndrome (RDS) 1.9%, 
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neonatal sepsis 1.2%, necrotizing enterocolitis (NEC) 
0.2%, and intraventricular hemorrhage (IVH) 0.5%. The 
need for intensive care was observed in 10.5% of the 
patients.

The mean CRP level for all patients included in the 
study was 10.9 ± 16.7. The mean CRP levels in patients 
with and without obstetric complications were 16 ± 23.9 
and 9 ± 12.7, respectively, indicating a statistically signifi-
cant difference (p = 0.004). The mean procalcitonin level 
for all patients included in the study was 0.17 ± 1.8. The 
mean procalcitonin levels in patients with and without 
obstetric complications were 0.55 ± 3.52 and 0.04 ± 0.05, 
respectively, with no statistically significant difference 

(p = 0.14). The mean CRP and PCT levels in relation to 
obstetric and neonatal complications are summarized in 
Table 1.

The ROC curve was used to analyze the value of CRP 
values during pregnancy regardless of trimester to pre-
dict the presence of composite obstetric complications 
and revealed a cutoff value of 6.72  mg/L, with a sensi-
tivity of 67% and specificity of 60% (Fig. 1- A). Similarly, 
the ROC curve was used to analyze the predictive value 
of PCT values during pregnancy for predicting obstetric 
complications and revealed a cutoff value of 0.0385 for a 
sensitivity of 60% and a specificity of 61%. This value was 

Table 1  The mean CRP and PCT levels in relation to obstetric and neonatal complications
CRP (No 
complication)

CRP 
(Complication)

P Value PCT (No 
complication)

PCT (Complication) P 
Value

Composite Obstetric Complications 9.07 ± 12.74 16.08 ± 23.95 0.000 0.04 ± 0.05 0.55 ± 3.53 0.013
Preeclampsia 10.93 ± 17.18 11.13 ± 5.73 0.967 0.17 ± 1.85 0.69 ± 2.13 0.355
GHT 10.62 ± 16.66 21.99 ± 22.83 0.028 0.19 ± 1.88 0.06 ± 0.04 0.839
GDM 10.84 ± 17.14 12.62 ± 13.00 0.632 0.19 ± 1.90 0.04 ± 0.02 0.728
IUGR 10.93 ± 17.04 11.47 ± 7.22 0.939 0.18 ± 1.87 0.06 ± 0.04 0.879
PPROM/Preterm labor 9.77 ± 12.90 18.95 ± 31.47 0.000 0.14 ± 1.83 0.41 ± 1.77 0.317
1 st trimester pregnancy loss 10.94 ± 16.93 11.58 ± 12.76 0.888 0.18 ± 1.85 0.04 ± 0.02 0.780
Composite Neonatal Complications 10.59 ± 17.19 13.76 ± 14.46 0.247 0.18 ± 1.93 0.23 ± 1.10 0.858
RDS 10.83 ± 17.07 12.65 ± 8.77 0.764 0.08 ± 0.56 1.06 ± 2.66 0.000
Neonatal Sepsis 10.52 ± 16.63 21.74 ± 22.98 0.019 0.08 ± 0.57 0.68 ± 2.03 0.002
NEC - - - - - -
The need for intensive care 10.60 ± 17.22 13.32 ± 14.30 0.321 0.18 ± 1.93 0.23 ± 1.10 0.859

Fig. 1  A: ROC curve for CRP levels - B: ROC curve for PCT levels
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determined as the cutoff value for PCT to predict obstet-
ric complications (Fig. 1-B).

The comparisons of demographic and obstetric data 
between those below and above the threshold values of 
CRP and PCT are shown in Table 1. The mean age and 
BMI of patients in the present study were significantly 
greater in those with CRP levels above the cutoff than 
in those with low CRP levels (p = 0.003 and p = 0.003, 
respectively). However, there was no statistically signifi-
cant difference in birth weight between the two groups 
(Table 2). The mean age, BMI, and birth weight did not 
differ significantly between groups stratified by PCT lev-
els above or below the cutoff (Table  2). In contrast, the 
mean gestational age at delivery was significantly greater 
in patients with low CRP and low PCT levels than in 
those with elevated CRP and PCT levels (Table 2).

A comparison of patients with and without elevated 
CRP levels in any trimester revealed a significantly 
greater frequency of composite obstetric complications 
in the elevated CRP group (32.4 − 67.6%) (p < 0.001) 
(Table  3). The frequencies of preeclampsia, gestational 
hypertension, neonatal complications and the need for 
intensive care were significantly greater in patients with 
CRP levels > 6.72 (Table  3). In addition, the prevalence 
of preeclampsia and the incidence of GHT were signifi-
cantly greater in patients with elevated first trimester 
CRP levels (p < 0.003). No statistically significant differ-
ences were observed in the frequency of preterm labor, 
PPROM, IUGR, GDM or pregnancy loss in patients with 
elevated CRP above the cutoff (Table  3). The regres-
sion analysis indicated that only CRP elevation was a 

significant factor, while both age and BMI were not sig-
nificant predictors of obstetric complications.

The incidence of composite obstetric complications 
was significantly greater in patients with elevated PCT 
(59% vs. 41%) (p < 0.001) (Table  3). No statistically sig-
nificant difference was observed in the frequency of pre-
eclampsia, gestational hypertension, IUGR, GDM, or 
pregnancy loss in patients with elevated PCT. However, 
patients with elevated PCT levels had a greater frequency 
of preterm labor or PPROM (18.6%), neonatal complica-
tions (14.8%), need for intensive care (15.5%), and RDS 
(3.6%) (Table 3).

Patients with elevated CRP levels had a 2.28-fold 
higher risk of experiencing any obstetric complication 
compared to those with lower CRP levels. This associa-
tion was statistically significant (Reversed RR: 2.28; 95% 
CI: 1.62–3.24), indicating a strong relationship between 
systemic inflammation and adverse obstetric outcomes. 
Notably, there were the significant increases in the risk 
of preeclampsia (RR: 6.25; 95% CI: 1.40–27.78), compos-
ite neonatal complications (RR: 2.12; 95% CI: 1.17–3.85) 
and neonatal intensive care requirement (RR: 2.13; 95% 
CI: 1.17–3.86). Although the associations with GDM, 
pregnancy loss, IUGR, and neonatal sepsis did not reach 
statistical significance, clinically meaningful elevations in 
risk were observed. These findings suggest that maternal 
inflammation may substantially impact pregnancy out-
comes and support the potential value of incorporating 
inflammatory markers, such as CRP, into obstetric risk 
assessment strategies. Obstetric and neonatal compli-
cations were significantly more frequent in pregnant 

Table 2  Clinical characteristics of patients with and without elevated CRP and PCT levels
CRP ≤ 6.72 CRP > 6.72 p Value PCT ≤ 0.0385 PCT > 0.0385 p Value

Age (years) 29.1 ± 4.9 30.7 ± 5.4 0.003 29.5 ± 5.1 29.8 ± 5.3 0.58
BMI(kg/m)2 24.4 ± 3.7 26.0 ± 4.4 0.001 24.9 ± 4.1 25.4 ± 4.1 0.272
Birth Weight (g) 3169.4 ± 421.7 3089.4 ± 604.0 0.132 3175.6 ± 432.0 3073.9 ± 596.4 0.064
Gestational age at the time of delivery (weeks) 38.4 ± 1.5 38 ± 2.4 0.049 38.5 ± 1.7 37.9 ± 2.3 0.004

Table 3  Comparison of obstetric and neonatal outcomes in patients with and without elevated CRP and PCT
CRP ≤ 6.72
n (%)

CRP > 6.72
n (%)

P Value PCT ≤ 0.0385
n (%)

PCT > 0.0385
n (%)

P Value

Composite Obstetric Complications 36 (16.7%) 75 (38.3%) 0.001 43 (19.6%) 62 (34.8%) 0.001
Preeclampsia 2 (0.9%) 11 (5.9%) 0.006 4 (1.9%) 7 (4.1%) 0.225
GHT 0 11 (5.9%) 0.001 3 (1.4%) 6(3.6%) 0.191
GDM 9 (4.3%) 13 (7%) 0.237 11 (5.1%) 9 (5.3%) 0.936
IUGR 1 (0.5%) 5 (2.7%) 0.103 2 (0.9%) 3 (1.8%) 0.658
PPROM/Preterm labor 24 (11.2%) 30 (15.3%) 0.278 19(8.7%) 33 (18.6%) 0.003
1 st trimester pregnancy loss 4 (1.9%) 10 (5.1%) 0,07 5(2.3%) 9(5.1%) 0.136

Composite Neonatal Complications 15 (7.1%) 28 (14.5%) 0.017 15 (7%) 25(14.8%) 0.013
RDS 3(1.4%) 5 (2.7%) 0.481 1 (0.5%) 6 (3.6%) 0.047
Neonatal Sepsis 2(1%) 3(1.6%) 0.668 2(0.9%) 3(1.8%) 0.658
NEC 1(0.5%) 0 1 1(0.5%) 0 1

The need for intensive care 15(7.1%) 28(15.1%) 0.010 15(7%) 26(15.5%) 0.008
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women with serum procalcitonin (PCT) levels ≥ 0.0385 
ng/mL. The risk of developing composite obstetric com-
plications was 1.77 times higher in the elevated PCT 
group compared to those with lower levels (RR: 1.77; 95% 
CI: 1.27–2.48). Notably, there was a marked increase in 
the risk of preterm delivery/PPROM (RR: 2.15; 95% CI: 
1.27–3.65), neonatal sepsis (RR: 14.08; 95% CI: 1.83–
108.33), and the need for neonatal intensive care (RR: 
2.21; 95% CI: 1.29–3.78). This strong association between 
elevated PCT levels and adverse outcomes highlights the 
potential role of systemic inflammation in pregnancy 
complications and supports the utility of PCT as a pos-
sible early warning biomarker.

Discussion
This study revealed that the inflammatory markers CRP 
and procalcitonin may have predictive value in the pre-
diction of some obstetric and neonatal complications. 
C-reactive protein is an acute-phase reactant synthesized 
by the liver in response to proinflammatory cytokines 
and is a sensitive index of systemic inflammation [2]. Pre-
vious studies have not consistently monitored CRP and 
procalcitonin levels across all three trimesters or exam-
ined the obstetric and neonatal outcomes associated with 
unexplained elevations of these markers. The strength 
of this study is its prospective design, which allowed for 
the systematic investigation of the relationships between 
CRP and procalcitonin levels and between CRP and 
neonatal outcomes. Additionally, we examined whether 
unexplained elevations in these inflammatory markers 
contribute to adverse pregnancy or neonatal complica-
tions, providing a comprehensive evaluation of both 
maternal and neonatal health.

Notably, the mean levels of CRP in healthy pregnant 
women appear to be higher than the standardized levels 
in people who are not pregnant. A study of CRP levels in 
healthy pregnant women without antepartum complica-
tions revealed that CRP levels measured serially from 22 
weeks gestation until delivery ranged from 0.7 to 0.9 mg/
dL, depending on gestational age, in women who did not 
give birth [19]. In our study, 6.72 mg/L was found to be 
the cutoff value for CRP for the incidence of obstetric 
and neonatal complications.

In a previous study, a procalcitonin threshold of 1.9 ng/
mL was used, and the sensitivity and specificity of mater-
nal serum procalcitonin levels for the early diagnosis of 
neonatal infection and histologic chorioamnionitis were 
reported to range from 53 to 75% and 45–45%, respec-
tively [9]. In our study, we found that the predictive value 
of PCT levels during pregnancy for predicting obstetric 
complications was 0.0385 ng/mL, with a sensitivity of 
60% and specificity of 61%.

C-reactive protein (CRP) has been investigated as 
a potential early biomarker for chorioamnionitis in 

women with premature rupture of membranes, as well 
as a predictor of outcomes in preterm labor. Spontane-
ous preterm labor is associated with a range of causal and 
contributing factors [20, 21]. In a study conducted by Lee 
et al., maternal serum CRP levels below 8  mg/dL dem-
onstrated a high negative predictive value for early-onset 
neonatal sepsis and funisitis. Similarly, other studies have 
reported that low maternal CRP levels strongly indicate 
the absence of chorioamnionitis or neonatal infection 
[22, 23]. In the present study, no cases of chorioamnio-
nitis were recorded, and no significant associations were 
found between CRP levels and preterm labor or PPROM. 
This lack of association may be attributed to the nonspe-
cific nature of CRP and the multifactorial etiology of pre-
term labor.

Preeclampsia is a common complication of pregnancy, 
with clinical manifestations including hypertension, 
proteinuria, and end-organ damage due to endothe-
lial dysfunction thought to be the result of a maternal 
inflammatory response [24–26]. Although systemic 
inflammation has been implicated in the pathogenesis 
of preeclampsia, it is not known whether elevated lev-
els of C-reactive protein measured early in pregnancy 
are associated with the subsequent development of 
preeclampsia. In a recent study by Gencheva et al., 36 
patients with gestational hypertension, 37 patients with 
preeclampsia and 50 patients were used as controls, and 
high-sensitivity CRP levels were compared between the 
20th and 34th weeks of pregnancy. High-sensitivity CRP 
levels were significantly higher in the gestational hyper-
tension group than in the control group, similar to the 
findings of our study. Although higher sensitivity CRP 
levels were observed in the preeclampsia group than in 
the control group [27]. In a recent study by Wolf et al. 
consisting of 40 preeclampsia and 80 control groups, 
CRP levels were found to be higher in the preeclampsia 
group (4.6  mg/L compared with 2.3  mg/L), similar to 
our study [6]. A systematic review concluded that high 
first-trimester CRP levels may increase the risk of pre-
eclampsia, and measures such as aspirin initiation should 
be taken above 15  mg/L [28]. The mean CRP level was 
16 mg/L in patients with obstetric complications in our 
study. In the studies by Cao et al. and Barden et al. inves-
tigating susceptibility to preeclampsia in women with 
GDM, CRP levels were found to be higher in the group 
that developed preeclampsia, suggesting that elevated 
CRP levels may be useful biomarkers for predicting the 
development of preeclampsia [29, 30]. In other stud-
ies, CRP levels were found to be significantly higher in 
patients with preeclampsia than in those with normal 
pregnancies [31–33]. In the present study, both pre-
eclampsia and gestational hypertension were significantly 
more prevalent among patients with elevated levels of 
CRP and PCT, supporting the hypothesis that systemic 
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inflammation may play a role in the pathophysiology of 
hypertensive disorders during pregnancy. The significant 
increase in CRP and PCT levels in these groups suggests 
that these biomarkers could serve not only as reflec-
tions of an ongoing inflammatory response, but also as 
potential predictive indicators for the development of 
hypertensive complications. This finding aligns with pre-
vious studies that have identified inflammatory markers 
as contributors to endothelial dysfunction and vascular 
pathology in pregnancy-related hypertension. We rec-
ommend screening for CRP and procalcitonin, to help 
predict preeclampsia. However, further prospective stud-
ies are warranted to clarify the causal relationships and 
to evaluate their clinical utility in risk stratification and 
early intervention.

A study involving 450 women revealed that high-sensi-
tivity CRP values in the first trimester are associated with 
the development of gestational diabetes mellitus later in 
pregnancy [34]. In a prospective study by Westergaard 
et al. including 1049 patients, there was no association 
between GDM and CRP levels [35]. In a study in which 
the cutoff value for CRP was set at 3  mg/dL, a signifi-
cant increase in CRP was found in the group of patients 
with GDM compared with the control group [36]. In a 
Chinese study involving 36 GDM patients and 36 con-
trol groups, when fasting and 1 st hour CRP levels were 
measured during the OGTT, the levels were significantly 
greater in the GDM group than in the control group, sug-
gesting that this difference was related to oxidative stress 
[37]. In our study, GDM was observed in a greater num-
ber of patients with elevated CRP in all trimesters, but 
this difference did not reach statistical significance. This 
may have been due to the small number of patients with 
GDM among the participants due to other risk factors.

In studies that have investigated the role of CRP in 
pregnancy loss, no association between high levels of 
CRP and pregnancy loss has been reported, similar to 
our study [38, 39]. Consequently, it is suggested that 
pregnancy loss is not associated with increased mater-
nal systemic inflammation. In contrast, another study 
revealed that patients who experienced pregnancy loss 
had significantly higher CRP levels than patients with 
ongoing pregnancy and the control group did [40]. In our 
study, pregnancy loss was more common in patients with 
elevated CRP and procalcitonin levels, but no significant 
associations were found. Therefore, for the prediction of 
pregnancy loss, CRP and procalcitonin screening is not 
recommended.

Early detection of sepsis is critical to reduce morbidity 
and mortality and improve outcomes in infants with sep-
sis. Therefore, the availability of predictive tests for neo-
natal sepsis may be effective in clinical management. In a 
study of 25 patients with neonatal sepsis and 62 patients 
without sepsis, the mean maternal CRP protein levels of 

mothers with neonatal sepsis were significantly greater 
than those of control mothers [41]. In our study, there 
was no significant relationship between CRP or PCT and 
neonatal sepsis because of the small number of neonatal 
sepsis patients.

The incidence of composite neonatal complications 
and the need for neonatal intensive care increased sig-
nificantly with elevated CRP and procalcitonin levels. 
According to our data, the highest need for intensive care 
is due to RDS. While procalcitonin elevation significantly 
increased RDS, no significant relationship was found 
between CRP elevation and RDS.

The limitation of this study is that, due to the prospec-
tive design, the number of patients with obstetric com-
plications and neonatal complications in each group was 
inadequate for statistical significance. The CRP and PCT 
cut-off values derived from ROC curve analyses dem-
onstrated relatively low sensitivity and specificity, which 
may limit their predictive utility.The number of patients 
whose CRP and PCT levels were analyzed in each trimes-
ter was low because of problems with patient follow-up.

Conclusions
In conclusion, elevated CRP and PCT are associated with 
increased obstetric and neonatal complications. CRP and 
PCT, which are inexpensive and available, may be used 
for screening to predict obstetric and neonatal compli-
cations during patient follow-up. This prospective study 
contributes to the existing literature by evaluating the 
relationship between CRP and PCT levels and obstetric 
and neonatal outcomes during pregnancy. This evalu-
tion is based on measurements obtained at multiple ges-
tational time points. We recommend that the study be 
repeated with a larger number of patients for routine 
clinical use.
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