
Vol. 31 No.8 (2024): JPTCP (1616 -1624)  Page 1616 

Journal of Population Therapeutics 

& Clinical Pharmacology 
 

RESEARCH ARTICLE 

 DOI: 10.53555/8yva6711 

 

A STUDY ON PATTERNS OF PLASMA C-REACTIVE PROTEIN 

LEVELS IN EARLY PREGNANCY AND CONSEQUENT RISK OF 

PRETERM DELIVERY 
 

Dr Duha Qari1, Dr Anjum Malik2, Dr Yousha Muneeb Gillani3*, Dr Ronuma Barooj Qari4, 

Dr Syed Faheem Maqbool5 

 
1*Senior Resident, Department Of Obstetrics And Gynaecology, Skims Maternity Hospital Soura 

Srinagar 
2Associate Professor, Department Of Obstetrics And Gynaecology, Skims Medical College 

Hospital Bemina Srinagar 
3*Senior Resident, Department Of Anaesthesiology And Critical Care, Government Medical 

College Srinagar 
4Speciality Trainee (Year 1), Royal Derby Hospital 

5Junior Speciality Doctor, Higher University Hospital Birmingham 

 

*Corresponding Author: Dr Yousha Muneeb Gillani 

*Senior Resident, Department Of Anaesthesiology And Critical Care, Government Medical 

College Srinagar, House No. 5 Al Hijaz Lane, Opposite Police Post Qamarwari, Srinagar, J&K, 

190010. Phone No: +917889662580, Email: yousha.gillani@gmail.com 

 

ABSTRACT 

Background: Maternal concentrations of C-reactive protein (CRP) has been studied as an aid in 

diagnosing subclinical infection in pregnant women who experience preterm labour and premature 

rupture of membranes. Elevated levels of CRP measured during pregnancy have been linked to 

adverse pregnancy and neonatal outcomes.  

Aim: To study the association of serum C–reactive protein levels in early pregnancy with 

subsequent preterm delivery and to establish it as a predictive tool for preterm labour.  

Methods: Maternal plasma C-reactive protein levels were measured in early pregnancy (< 22 

weeks gestation) and were correlated with the time of delivery (preterm/term). A value of 3.6mg/l 

was taken as cut off for CRP positive or negative. Women were followed up till delivery for the 

outcome and the values were correlated based on the gestational age at delivery.  

Results: Association of CRP levels with preterm delivery was found to be significant. 74.4% 

patients with CRP levels of > 3.6mg/l had preterm delivery against 14.2% who delivered at term 

whereas only 25.6% delivered preterm with CRP level <3.6mg/l. CRP levels (>3.6mg/l) had 

acceptable diagnostic accuracy value in preterm delivery (sensitivity-74.3%, specificity 85.8% , 

PPV-59.2% , NPV-92.4% and accuracy 83.3%)   

Conclusion: The present study demonstrates a positive association between elevated CRP in early 

pregnancy and the subsequent risk of preterm delivery, which can serve in improving pregnancy 

management and neonatal outcome. 
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ABBREVIATIONS  

CRP: C Reactive Protein, CI: Confidence Interval, ICU: Intensive Care Unit, LSCS: Lower 

Segment Caesarean Section, PID: Pelvic Inflammatory Disease, PPROM: Preterm Premature 

Rupture Of Membranes, PTD: Preterm Delivery. 

 

MAIN TEXT  

Introduction: Frequency of preterm birth which is also known as childbirth at less than 259 days 

of gestation or 37 completed weeks since the first day of the women's last menstrual period is from 

5% to 13% in high income countries and the incidence is increasing [1, 2]. It is the leading cause of 

neonatal morbidity and mortality worldwide and accounts for 75% of neonatal deaths and 50% of 

long-term morbidity including respiratory disease and neurodevelopment impairment [3]. Globally, 

an estimated 15 million babies are born prematurely each year, representing 11.1% of all live 

births. One million of them die from the complications of preterm birth [4]. 

 

Nearly 40%-50% of preterm births occur following spontaneous labour, 30% due to preterm 

premature rupture of membranes (pPROM) and remaining 30% are iatrogenic terminations for 

maternal or fetal benefit [5]. Known causes of spontaneous preterm labour include infection 

(intrauterine or extrauterine), multiple gestation, placental abruption, hormonal disruptions and 

other factors, though a large proportion of preterm births are idiopathic [6]. As many as 50% of 

spontaneous preterm births may be associated with infection [7]. Systemic maternal infections lead 

to increased inflammatory cytokine levels, which in turn stimulate prostaglandin production. This 

process can lead to the induction of uterine contractions and cervical ripening culminating in 

preterm parturition. High concentration of pro inflammatory cytokines such as interleukin-6 and 

interleukin-8 in serum have been reported in women with symptoms of preterm labour and have 

been prospectively associated with preterm birth [8] 

 

Maternal concentrations of C-reactive protein (CRP) have been studied as an aid in diagnosing 

subclinical infection in pregnant women who experience preterm labor and premature rupture of 

membranes [9,10]. Recently, elevated levels of CRP measured during gestation have been linked to 

adverse pregnancy outcomes such as preeclampsia [11, 12] and intrauterine growth restriction [12]. 

 CRP is an easily detectable serological marker [13] and is primarily produced in the hepatocytes 

in response to cytokine released from the inflammatory site [10]. Forty-eight hours after 

stimulation the acute phase response reaches its’ maximum and a reliable measurement can be 

made from blood sample [13]. The median normal concentration of C-reactive protein is 0.8 mg/L, 

with 90% of apparently healthy individuals having a value less than 3mg/L and 99% less than 

12mg/L. Higher values are abnormal and indicate the presence of organic disease [14]. Measuring 

inflammatory markers can be a predictive method for detecting women at high risk for preterm 

labor. 

  

According to previous studies, increased levels of serum CRP have a relationship with intrauterine 

infection. [15,16] There are studies at hand on CRP levels as potential means for identifying hidden 

infection in pregnant women who have experienced PTB and PPROM[17].  Tillett WS et al. were 

the first to isolate CRP in 1930 as a substance in the serum of patients with acute inflammation 

[18].  

The studies on relation between CRP levels in maternal circulation during the second trimester of 

pregnancy and risk of pre-term delivery showed contradictory results.  

 

Hvilsom GB et al. [19] reported a significant association of elevated serum CRP levels with a 

nearly twofold increased risk of delivery before 37 weeks’ gestation. Ghezzi F et al. found no 

relation between circulating CRP levels and preterm delivery. However, they observed a higher 

median amniotic fluid CRP level in women who delivered preterm compared with women who 
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delivered at term. Endothelial dysfunction has been postulated to be part of an exaggerated 

maternal inflammatory response to pregnancy [20].  

 

In addition, cross-sectional analyses indicate that CRP is strongly correlated with markers of 

endothelial activation and dysfunction. Collectively, these findings suggest that C-reactive protein, 

a marker of systemic inflammation, may be involved in the pathogenesis of preterm delivery. 

In light of conflicting reports, we examined prospectively the association between maternal plasma 

CRP levels in early pregnancy and risk of subsequent preterm delivery among a cohort of singleton 

pregnant women. 

 

Aim of the study 

1) To study the association of serum C–reactive protein levels in early pregnancy with subsequent 

preterm delivery. 

2) To establish serum C–reactive protein levels as a predictive tool for preterm labour, so as to 

reduce the morbidity and mortality resulting in preterm delivery. 

 

Materials and methods 

The present prospective nested case control study was conducted in the Department of Obstetrics 

and Gynecology, Sher-I-Kashmir Institute of Medical Sciences, Medical College and Hospital, 

Bemina, Srinagar over a period of 2 years from 2020 to 2022. A total of 180 antenatal women with 

singleton pregnancy of 12-22 weeks of gestation were enrolled in the study and followed till 

delivery. Maternal C-reactive protein levels were taken in early pregnancy and were correlated 

with the time of delivery (term/preterm). The research protocol was approved by the Institutional 

Ethical Committee. 

Patients fulfilling the selection criteria and consented to participate were included in the study.  

 

Inclusion Criteria  

• Patients attending Out Patient Department/Emergency unit of Department of Obstetrics and 

Gynecology for prenatal check-up with gestational age less than 22 completed weeks. 

• Patients with a singleton pregnancy. 

 

Exclusion Criteria  

• Multiple pregnancy  

• Patients with uterine anomalies such as cervical incompetence, malformations of uterus etc.  

• Gestational age >22 weeks at initial prenatal visit.  

• Pregnant women with H/O smoking, diabetes mellitus, chronic hypertension, cardiac disease, 

liver disease, lung disease,  

• Antiphospholipid syndrome and rheumatoid arthritis were excluded from the study.  

• Patients who have conceived after intake of ovulation induction drugs or in vitro fertilization 

were excluded from this study 

 

A total of 180 pregnant women were recruited for study and were followed till delivery 

(preterm/term). Maternal plasma C-reactive protein levels were measured in early pregnancy (<22 

weeks gestation) and were correlated with the time of delivery (preterm/term).  

At the initial prenatal visit, plasma sample was drawn from each participant, collected in 

ethylenediamine-tetraacetic acid, refrigerated for several hours and then transported to the 

laboratory where it was centrifuged and frozen until the time of analysis. Gestational age at blood 

sampling was 12-22 weeks. C-reactive protein levels were measured in the Biochemistry 

Laboratory of SKIMS, MCH, Bemina, Srinagar with a validated high sensitivity 

immunoturbidimetric assay on the Siemens Fully Automated Biochemistry Analyser. A value of 
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3.6mg/l was taken as cut off for CRP positive or negative. Women were followed up to delivery for 

the outcome and the values were correlated based on the gestational age at delivery. 

 

Results  

 

 

TABLE 1: AGE DISTRIBUTION OF STUDY PATIENTS IN TWO GROUPS 

 

 

AGE (YEARS) 

 

CASES 

 

CONTROLS 

 

P-VALUE 

 

NO. 

 

% 

 

 

NO. 

 

% 

 

≤ 20 

 

 

2 

 

5.12 

 

9 

 

6.38 

 

 

 

0.573  

21-34 

 

25 

 

64.10 

 

101 

 

71.63 

 

≥35 

 

12 

 

30.76 

 

31 

 

21.98 

 

TOTAL 

 

39 

 

100 

 

141 

 

100 

 

MEAN±SD 

(RANGE) 

 

27.5±4.12 (19-36) 

 

27.9±3.59 (18-37) 

 

Most common age group affected in both the study groups were aged between 21-34 years viz. 

64.10% (n=25) in cases and 71.63 (n=101) controls with a mean age of 27.5+4.12 years and 

27.9+3.59 years in cases and control group respectively. 

 

 

TABLE 2: GESTATIONAL AGE AT SAMPLE COLLECTION OF CRP IN 

TWO GROUPS 

 

 

GESTATIONAL AGE (WEEKS) 

 

CASES 

 

CONTROLS 

 

NO. 

 

%AGE 

 

NO. 

 

%AGE 

 

12-15 WEEKS 

 

8 

 

20.5 

 

26 

 

18.4 

 

15-18 WEEKS 

 

27 

 

69.2 

 

105 

 

74.5 

 

18-22 WEEKS 

 

4 

 

10.3 

 

10 

 

7.1 

 

TOTAL 

 

39 

 

100 

 

141 

 

100 

 

MEAN±SD 

 

16.4±1.12 

 

16.3±1.14 
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Mean gestational age was 16.4+1.12 weeks and 16.3+1.14 weeks in Cases and Controls, 

respectively. Majority of the women in both the study groups had 15-18 weeks of gestation at the 

time of sample collection of CRP with 27 (69.2%) women in Cases and 105 (74.5%) women in 

Controls. 

 

 

TABLE 3: COMPARISON BASED ON C-REACTIVE PROTEIN (CRP) 

LEVELS IN TWO GROUPS 

 

CRP LEVELS 

 

N 

 

MEAN 

 

SD 

 

95% CI 

 

P-VALUE 

 

CASES 

 

39 

 

5.4 

 

2.8 

 

4.52-6.27 

 

<0.001* 

 

CONTROLS 

 

141 

 

2.3 

 

1.1 

 

2.11-2.48 

 

Mean CRP level was 5.4±2.8 in Cases and 2.3+1.1 in Controls with a statistically significant 

difference (p < 0.001). 

 

 

TABLE 4: DIAGNOSTIC ACCURACY OF C-REACTIVE PROTEIN 

(CRP) LEVELS IN  PREDICTING PRETERM LABOUR 

 

PARAMETER VALUE 95% CI 

OPTIMAL CUTOFF           ≥ 3.6MG/L - 

SENSITIVITY 74.3 58.9-85.4 

SPECIFICITY 85.8 79.1-90.6 

PPV 59.2 45.3-71.8 

NPV 92.4 86.5-95.8 

ACCURACY 83.3 77.2-88.1 

AREA UNDER THE ROC 

CURVE 

0.952 0.915-

0.978 

 

 
FIGURE 1 
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FIGURE 2 

 

By using receiver operating characteristic (ROC) curve, serum CRP levels (Optimal cut-off point 

>6 mg/l, area 0.952) had acceptable diagnostic accuracy value in distinguishing preterm delivery 

[(sensitivity (74.3%), specificity (85.8%), positive predictive value (59.2%), negative predictive 

value (92.4%), accuracy (83.3%)]. 

 

 

TABLE 5: ASSOCIATION OF C-REACTIVE PROTEIN 

(CRP) LEVELS WITH    SUBSEQUENT PRETERM 

LABOUR IN STUDY PATIENTS 

 

CRP 

LEVELS 

CASES   

(PRETERM) 

 

CONTROLS  

(TERM) 

 

 

P-

VALUE  

NO. 

 

%AGE 

 

NO. 

 

%AGE 

 

≥ 

3.6MG/L 

 

29 

 

74.4 

 

20 

 

14.2 

 

 

 

 

<0.001* 
 

<3.6MG/L 

 

10 

 

25.6 

 

121 

 

85.8 

 

TOTAL 

 

39 

 

100 

 

141 

 

100 

 

Association of C-reactive protein (CRP) levels with preterm was found to be significant, 74.4% 

preterm women with CRP levels of > 3.6mg/l against 14.2% term women. CRP levels were 

<3.6mg/l 25.6% preterm women and 85.8% term women. The mean CRP level observed in cases 

was higher than the cut-off taken in our study (3.6 mg/l) which demonstrates a positive association 

between elevated CRP in early pregnancy and the subsequent risk of preterm delivery.  

 

Discussion 

Preterm birth is a leading cause of perinatal morbidity and mortality worldwide associated with 

death of infants. Therefore, prediction and prevention of preterm delivery is very important for 

improvement in neonatal outcome. Due to recent advancements and improvements in available 

resources a number of clinical and biochemical markers like C-reactive protein, fetal fibronectin, 

interleukin-8, alphafetoprotein, insulin like growth factor binding protein-1, granulocyte elastase, 

measurement of cervical length and detection of cervical funnelling etc. have been utilised for the 
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prediction of preterm delivery. Among these, elevated levels of maternal plasma C-reactive 

protein are significantly correlated with an increased risk of preterm delivery [19, 21]. Maternal 

concentrations of CRP have been studied as an aid in diagnosing subclinical infection in pregnant 

women who experience preterm labor and premature rupture of membranes. In addition to this 

elevated levels of CRP measured during early gestation have been linked to adverse pregnancy 

outcomes such as preeclampsia and intrauterine growth restriction and have been associated with 

the presence of intrauterine infection [22]. This association between elevated plasma C-reactive 

protein and preterm delivery was highlighted by published results of various authors like by 

Hvisom GB et al. (2002) [19], Ghezzi F et al. (2002) [23], Halder A et al. (2013) [24] and 

Kulshreshtha S et al., (2015) [25]. In present study we also achieved comparable results with 

regard     to the effectiveness of maternal plasma C-reactive protein levels in predicting preterm 

delivery; hence, strengthening the association further.  
 In our study, most common age group affected in both cases and controls were aged between 25-

29 years viz. 46.2% (n=18) in cases and 49.6% (n=70) in controls with a mean age of 

27.5+4.12 years and 27.9+3.59 years in Cases and Controls respectively. There was no 

significant statistical difference in age between cases and controls. Detho S et al., (2022) [26] did 

a similar study in which a total of 88 pregnant women with preterm delivery were included with 

most of the women being 26-30 years of age with a mean age of 28.26±4.02 years. Afzal A et 

al., (2017) [27] also confirmed that the most common age group affected in their  study was 20-34 

years among both cases (n=27, 65.9%) and controls (n=115, 72.3%). Mean age of the patients 

was found to be 28.6±6.7 years and 28.9±5.3 years among cases and controls respectively. 

In this study, the plasma CRP levels among the cases and controls were compared. Mean CRP level 

was 5.4±2.8 in Cases and 2.3+1.1 in Controls with a statistically significant difference (p < 0.001). 

Pitiphat W et al., (2005) [28], in their study of 234 patients, found that median concentration of 

plasma CRP was higher in women who delivered before 34 weeks’ gestation (5.0 mg/liter; 

interquartile range, 2.2–8.2) than in those who delivered between 34 and less than 37 weeks (2.8 

mg/liter; interquartile range, 0.9–6.2) and those who delivered at term (2.4 mg/liter; interquartile 

range, 0.9–4.9). Lohsoonthorn V et al. (2007) [29] in their study found a median CRP level of 4.4 

mg/L and 3.9 mg/L in cases and controls respectively. 

By using receiver operating characteristic (ROC) curve, serum   CRP levels (optimal cut off point 

>3.6 mg/l, area 0.952) had acceptable diagnostic accuracy value in distinguishing preterm 

delivery [(sensitivity (74.3%), specificity (85.8%), positive predictive value (59.2%), negative 

predictive value (92.4%), accuracy (83.3%)].  

Our results are consistent with the study done by Sunagawa S et al., (2008) [30]. In their study of 

119 patients, they found the sensitivity, specificity, positive predictive value and negative 

predictive value of CRP in prediction of preterm delivery as 50%, 85.7%, 55.6% and 82.8% 

respectively. Comparable results were achieved in a study conducted by Afzal A et al., (2017) 

[27] including 200 study subjects where mean CRP level was 5.2±2.9 mg/L in cases and 2.4±1.2 

mg/L in controls. Median CRP concentration was also higher in cases (4.8 mg/L) than in controls 

(2.0 mg/L). The sensitivity, specificity, PPV and NPV of CRP in predicting preterm delivery were 

found to be 61.0%, 88.7%, 58.1% and 89.8% respectively, at a cut-off value of 3.6 mg/L. In the 

study done by Mazor M et al., (1993) [15] the sensitivity, specificity, positive predictive value 

and negative predictive value of CRP in predicting preterm delivery due to intra-amniotic 

infection were found to be 71.5%, 73.2%, 31.3% and 93.8% respectively. 

This study tried to establish association between C-reactive protein (CRP) levels with preterm 

delivery and the data obtained was found to be statistically significant (p < 0.001). Among the 

cases who delivered preterm 74.4% subjects had elevated CRP levels of >3.6mg/l against 

14.2% subjects with elevated CRP who delivered at term. CRP levels were <3.6mg/l in 25.6% 

study subjects who delivered preterm against 85.8% women who delivered at term. Kulshreshtha 

S et al., (2015) [25] in their study mention that majority of patients who had serum CRP levels in 

higher range delivered at preterm. 70% of patients who delivered at preterm had serum CRP levels 

https://jptcp.com/index.php/jptcp/issue/view/79
https://pubmed.ncbi.nlm.nih.gov/?term=Pitiphat%20W%5BAuthor%5D


A Study On Patterns Of Plasma C-Reactive Protein Levels In Early Pregnancy And Consequent Risk Of Preterm 

Delivery 

 

Vol. 31 No.8 (2024): JPTCP (1616 -1624)  Page 1623 

>7mg/L. None of the patients who had serum CRP levels <2.5mg/L delivered at preterm. 

Our study has certain limitations. Precision of estimates was affected by the relatively small 

number of cases who delivered preterm, especially those women with extremely high CRP 

values. As in other observational studies, we cannot rule out the possibility of residual 

confounding. In this study, we were unable to evaluate whether CRP levels were elevated before 

as well as after conception. We also do not know whether the association of CRP with pre-term 

delivery reflects causality; that is, if reducing CRP levels would result in less preterm delivery. 

 

Conclusion  

A high C-reactive protein level at the beginning of a pregnancy is associated with a nearly two fold 

increased risk of preterm delivery. The present study demonstrates a positive association between 

elevated CRP in early pregnancy and the subsequent risk of preterm delivery. An optimal cut off 

point ≥3.6mg/l was taken which showed an acceptable diagnostic accuracy value. 
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