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Abstract  
 

Introduction: Pre-eclampsia is a complex disorder characterized by hypertension and proteinuria after 20 weeks of 

gestation, posing risks to maternal and fetal health. It is linked to adverse outcomes worldwide, with varying incidence 

rates across regions. Risk factors include history, maternal age, and socioeconomics. The pathophysiology involves issues 

with spiral artery adaptation. The study aimed to analyze the associations between serum CRP concentration, maternal 

hypertension, and fetal outcomes in pregnant women. Methods: This cross- sectional analytical study was conducted at the 

Department of Obstetrics and Gynecology at the Institute of Child and Mother Health (ICMH), Matuail, Dhaka. It took 

place from January to December 2018. The study population comprised 120 pregnant women within the gestational age of 

28-40 weeks. The women were categorized into three groups: Group A (control) consisted of normotensive pregnant 

women, Group B included pregnant women with mild pre-eclampsia, and Group C comprised pregnant women with severe 

pre-eclampsia. Ethical guidelines were followed, including IRB approval and participant consent. Data were analyzed using 

SPSS software, version, 22.0. Chi-Square, t-test, and ANOVA test were performed to determine associations among the 

study variables of the groups, where p<0.05 considered as the level of significance. Results: The study enrolled 120 

participants divided into Groups A, B, and C. The majority fell within the 18-25 age range. The mean ages were 24.23±4.52 

(Group A), 24.73±4.01 (Group B), and 24.26±3.07 (Group C). BMI was significantly higher in Groups A and B compared 

to Group C (p < 0.05). Gestational age was lower in mild and severe preeclampsia compared to normal pregnancies (p < 

0.05). Cesarean section delivery was significantly more frequent in preeclamptic mothers (p < 0.001). CRP levels varied, 

with means of 3.07 (Group A), 9.67 (Group B), and 13.15 (Group C), showing significant differences (p < 0.05). Fetal 

birth weight was lowest in Group C (2.61) and highest in Group A (2.95). Severe preeclampsia patients had elevated CRP 

levels, with 93.3% exhibiting this trend (p < 0.05). Adverse neonatal outcomes were more common in preeclampsia cases, 

including prematurity, LBW, and neonatal complications (p < 0.05). Increased CRP levels were associated with low birth 

weight (p < 0.001) and lower APGAR scores (p < 0.01). Conclusion: Pre- eclampsia shows raised serum CRP levels, 

particularly pronounced in severe cases, with about 83% of patients affected. This heightened CRP connects to adverse 

fetal outcomes. 
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INTRODUCTION 
Pre-eclampsia, a complex disorder 

characterized by hypertension and proteinuria after 20 

weeks of gestation, poses significant risks to both 

maternal and fetal health. It is associated with increased 

maternal and perinatal morbidity and mortality 

worldwide, as well as neurological disorders, liver 

disease, and abnormal renal function [1]. The incidence 

of pre-eclampsia varies across different regions, with 

South-East Asia and North African regions reporting 

rates of 1.51% and 1.56%, respectively [2]. In South 
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Africa, the prevalence ranges from 1.8% to 7.1% [3], 

while developing countries have reported rates between 

1.8% and 16.7% [4]. Bangladesh, a developing country, 

lacks specific data on the incidence of pre-eclampsia. 

However, it contributes to 20.0% of maternal deaths, 

along with eclampsia [5]. According to the extrapolated 

annual estimate from the US Census Bureau 

International Data Base in 2004, the incidence of pre-

eclampsia in Bangladesh is approximately 76,032 cases 

[6]. Several risk factors have been identified that 

influence the development of pre-eclampsia. These 

include a history of the disorder, extremes of maternal 

age, race, socioeconomic factors, change of paternity, 

twin pregnancy, nulliparity, increased birth interval, 

increased body mass index (BMI), increased blood 

pressure in early pregnancy, increased rate of weight 

gain during pregnancy, and the presence of gestational 

diabetes [7]. High altitude has also been associated with 

an increased incidence of pre-eclampsia, attributed to 

factors such as placental hypoxia, smaller uterine artery 

diameter, and lower uterine artery blood flow [8]. The 

pathophysiological mechanism of pre-eclampsia 

involves the failure of the trophoblastic invasion of spiral 

arteries, leading to maladaptation of maternal spiral 

arterioles. This maladaptation is associated with 

increased resistance in the uterine artery and decreased 

placental perfusion [9]. Clinical studies have shown a 

relationship between the aggravation of hypertension 

complications and changes in the concentration of 

various chemicals in the mother's serum [10]. Some 

studies have suggested that alterations in blood trace 

element levels may implicate the pathogenesis of pre-

eclampsia, while others have failed to establish a clear 

association [11- 13]. Pre-eclampsia and eclampsia are 

associated with unfavorable outcomes for both the 

mother and the fetus. Maternal complications include 

placental abruption, preterm birth, and HELLP 

syndrome (hemolysis, elevated liver enzymes, and low 

platelets). Fetal complications include stillbirth, low 

birth weight, and small for gestational age [14]. 

Furthermore, pre-eclampsia has been linked to an 

increased prevalence of cardiovascular diseases risk 

factors, such as metabolic syndrome, impaired insulin 

metabolism, microalbuminuria, endothelial dysfunction, 

inflammatory factors, and oxidative stress [15, 16]. 

Preeclampsia and eclampsia contribute significantly to 

maternal mortality, particularly in developing countries, 

where approximately 40,000 women die each year due 

to these conditions. Preeclampsia alone accounts for 

40% to 60% of maternal deaths in developing countries 

[17]. C-reactive protein (CRP) is an acute-phase protein 

that serves as a sensitive and specific marker of overall 

inflammatory activity in the body [18]. Elevated CRP 

levels have been observed in pregnant women, although 

to a lesser extent than in those with pre-eclampsia [19]. 

CRP production is stimulated by proinflammatory 

cytokines, such as interleukin-1, interleukin-6, and 

tumor necrosis factor-alpha. Elevated CRP levels during 

gestation have been associated with adverse pregnancy 

outcomes, including pre-eclampsia and intrauterine 

growth restriction [21]. Additionally, elevated serum 

CRP levels have been linked to an increased risk of 

preterm delivery [22]. This study aims to evaluate the 

association between maternal serum CRP levels in pre-

eclampsia and its impact on fetal outcomes in singleton 

pregnant women. By examining the relationship between 

CRP concentration, maternal hypertension, and fetal 

outcomes, this research seeks to contribute to a better 

understanding of the pathophysiology and potential 

predictive markers of pre- eclampsia. Pre-eclampsia is a 

significant health concern globally, with varying 

incidence rates across different regions. Several risk 

factors have been identified, and the pathophysiological 

mechanisms involve the failure of trophoblastic invasion 

and maladaptation of maternal spiral arterioles. Pre-

eclampsia is associated with adverse maternal and fetal 

outcomes, and it contributes significantly to maternal 

mortality, particularly in developing countries. CRP, as 

an inflammatory marker, has shown potential as a 

predictor of adverse pregnancy outcomes. This study 

aimed to explore the associations between serum CRP 

concentration, maternal hypertension, and fetal 

outcomes, providing valuable insights into the 

management and prediction of pre-eclampsia. 

 

METHODS 
This cross-sectional analytical study was 

conducted at the Department of Obstetrics and 

Gynecology at the Institute of Child and Mother Health 

(ICMH), Matuail, Dhaka. It took place from January to 

December 2018. The study population comprised 120 

pregnant women within the gestational age of 28-40 

weeks. The women were categorized into three groups: 

Group a (control) consisted of normotensive pregnant 

women, Group B included pregnant women with mild 

pre- eclampsia, and Group C comprised pregnant women 

with severe pre-eclampsia. Purposive convenient 

sampling was employed. Data was collected through a 

detailed history, physical examinations, and relevant 

tests, with diagnosis based on established criteria. 

Ethical considerations were adhered to, with ethical 

clearance obtained from the Institutional Review Board 

and informed consent obtained from each participant. 

Data analysis employed SPSS-22, encompassing 

calculations of means, standard deviations, frequencies, 

and percentages, and statistical tests such as Chi-Square, 

t-test, and ANOVA. The results were presented using 

tables, figures, charts, and textual summaries while 

safeguarding participant rights, confidentiality, and the 

option to withdraw from the study. 
 

Inclusion Criteria 

• Normotensive patient between 28 to 40 weeks 

of pregnancy. 

• Preclamptic women between 28 to 40 weeks of 

pregnancy. 

• Age between 18 to 40 years. 

• Primi and multi-para with a singleton 

pregnancy 
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Exclusion Criteria:  

• Patient with chronic hypertension 

• Patient with obstetrics complication. 

• Patients with medical diseases like diabetes, 

renal disease, cardiovascular disease, 

hemorrhagic disorders, or PROM. 

 

RESULTS 
 

Table 1: Distribution of participants by their demographic profile (n=120) 

Variables Group A Group B Group C p-value 

n=60 n=30 n=30 

Age 

18-25 45(75.0) 22(73.3) 19(63.3)  

0.364 26-30 12(20.0) 4(13.3) 9(30.0) 

31-35 12(20.0) 4(13.3) 9(30.0) 

Mean±SD 24.26±3.07 24.23±4.52 24.73±4.01 0.830 

BMI 

Underweight (<18.5) 1(1.7) 0 0  

 

 

0.039 

Normal (18.5-24.9) 50(83.3) 19(63.3) 16(53.3) 

Overweight (25-29.9) 9(15.0) 10(33.3) 12(40.0) 

Obese (≥30) 0 1(3.3) 2(6.7) 

p value determined by the Chi-square test and one-way ANOVA. 

Group A: Normal pregnancy Group B: Mild preeclampsia Group C: Severe preeclampsia 

 

The majority of the patients from all groups 

were aged between 18-25 years (73.3,63.3 and 75 % 

respectively of groups A, B, and C). The mean age of 

group A, B an C participants were respectively 

24.23±4.52 years, 24.73±4.01 years, and 24.26±3.07 

years. The distribution was similar across groups 

(p>0.05). BMI was significantly higher in group A and 

group B patients than in group C participants. 

 

Table 2: Distribution of the study participants by obstetric profile (n=120) 

Variable Group A 

n=60 

Group B 

n=30 

Group C 

n=30 

p-value 

Parity 

Primipara 45(75.0) 23(76.6) 27(90.0) 0.222 

Multipara 15(25.0) 7(23.4) 3(10.0) 

Gestational Age(weeks) 

<33 3(5.0) 1(3.3) 4(13.3) 0.022 

33-36 22(36.7) 13(43.3) 12(40.0) 

37-40 24(40.0) 16(53.3) 14(46.7) 

>40 11(18.3) 0 0 

 

The distribution of parity was also similar 

across groups. Gestational age was significantly lower in 

mild and sever preeclampsia in comparison to normal 

pregnant mothers (p <0.05). 

 

Table 3: Mode of delivery among the study population (n=120) 

Mode of Delivery Group A 

(n=60) 

Group B 

(n=30) 

Group C 

(n=30) 

p-value 

Normal Vaginal Delivery 47(78.3) 11(36.7) 6(20.0)  

 

<0.001 
Caesarian Section 9(15.0) 17(56.7) 24(80.0) 

Assisted Vaginal Delivery 4(6.7) 2(6.7) 0 

 

CS delivery was significantly more common among preeclamptic mothers than that of normal and assisted vaginal 

delivery (p<0.001)  

 

Table 4: Comparison of serum CRP level & Birth weight between different groups (n=120) 

Variable Group A 

(n=60) 

Group B 

(n=30) 

Group C 

(n=30) 

P-value 

CRP level(mg/dl) 3.07±1.15 9.67±5.49 13.15±4.01 <0.001 

Birth Weight(kg) 2.95±0.48 2.68±0.49 2.61±.40 <0.05 
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The average CRP level of group A, group B and 

group C participants were respectively 

9.67±5.49,13.15±4.10 and 3.07±1.15 mg/dl. ANOVA 

and independent samples t test shows that CRP level 

significantly different from each other. 

 

 
Figure 1: Simple Bar diagram showing mean fetal birth weight among different groups of the study population 

 

In the figure provided, the fetal birth weight for Group A is recorded as 2.95, for Group B it is 2.68, and for Group 

C it is 2.61. 

 

 
Figure 2: Simple Bar diagram showing mean serum CRP level among different groups of the study population 

 

Group A had the lowest mean CRP level at 

3.07, while Group B exhibits a higher mean CRP level 

of 9.67. Group C shows the highest mean CRP level 

among the three groups, measuring 13.15.  

 

Table 5: Frequency distribution of study subjects according to CRP status (n=120) 

CRP level Group A Group B Group C p-value 

n=number n=number (%) n=number (%) 

Normal(≤5mg/dl) 56(93.34%) 8(26.7) 2(6.7) <0.001 

Raised (>5mg/dl) 4(6.7%) 22(73.3) 28(93.3) 

 

Among 30 patients with severe preeclampsia, 

93.3% had raised CRP and 6.7% had normal CRP level. 

Respectively 73.3, 93.3 and 6.7% participants with mild 

pre-eclampsia, severe preeclampsia and normal blood 

pressure had raised CRP. The differences among and 

between groups were statistically significant (p<0.05). 
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Figure 3: Multiple Bar diagram showing the distribution of CRP status in different groups of the study population 

 

In Group A, the majority of individuals 

(93.34%) have a normal CRP status, while a small 

percentage (6.7%) have a high CRP status. In Group B, 

a significantly lower proportion (26.7%) have a normal 

CRP status, with the majority (73.3%) falling into the 

high CRP category. Group C exhibits the highest 

percentage of individuals with a high CRP status 

(93.3%), with only a small fraction (6.7%) having a 

normal CRP status.  

 

 
Figure 4: Pie chart showing the proportion of CRP status among the pre-eclamptic patients (n=60) 

 

The pie chart represents the proportion of C-

reactive protein (CRP) status among pre-eclamptic 

patients, with a total sample size of 60 individuals. The 

majority of pre-eclamptic patients (83%) have a normal 

CRP status, while a smaller proportion (17%) exhibit a 

raised CRP level.  

 

Table 6: Association of neonatal outcome with pre-eclampsia in the study population (n=120) 

Fetal outcome Normal Pregnancy 

(n=60) 

Mild pre- 

eclampsia 

(n=30) 

Severe pre- 

eclampsia 

(n=30) 

P-value 

prematurity 

No prematurity 55(91.7) 17(56.7) 22(73.3)  

Prematurity 5(8.3) 13(43.3) 8(26.7) <0.001 

Birth Weight 

Normal 57(95) 25(83.3) 23(76.7)  

Low 3(5.0) 5(16.7) 7(23.3) <0.001 

IUGR 



 

 

Fazilatun Nesa Kusum et al; Sch Int J Obstet Gynec, Oct. 2023; 6(10): 400-407 

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                       405 

  
 

Fetal outcome Normal Pregnancy 

(n=60) 

Mild pre- 

eclampsia 

(n=30) 

Severe pre- 

eclampsia 

(n=30) 

P-value 

Normal 59(98.3) 24(80.0) 23(76.7)  

Retarded 1(1.7) 6(20.0) 7(23.3) <0.01 

APGAR Score 

≥7 59(98.3) 23(79.3) 22(75.9)  

3-6 1(1.7) 4(13.8) 4(13.8) <0.05 

≤3 0 2(6.9) 3(10.3)  

Neonatal condition 

live birth 60(100) 29(96.7) 29(96.7)  

Stillbirth 0 11(3.3) 1(3.3) 0.362 

Neonatal Complication 

No neonatal Asphyxia 58(96.6%) 25(83.3%) 25(83.3%)  

Neonatal Asphyxia 2(3.4%) 5(16.7%) 5(16.7%) <.05 

P-value determined by Chi-square test. Two data missing due to still birth 

 

Prematurity, low birth weight baby, retarded 

intra-uterine growth, low APGAR score and neonatal 

complications were significantly more common in 

preeclampsia patients (both mild and severe) (p<0.05). 

Mothers with severe preeclampsia had more cases of 

LBW baby, low APGAR score baby and neonatal 

complications than mild preeclampsia patients. 

 

Table 7: Association of serum CRP status with birth weight of newborn (n=120) 

 

Serum CRP Status 

Low Birth Weight  

p-value Normal 

(n=15) 

Low 

(n=105) 

Normal 64(61.0) 2(13.3)  

<0.001 Raised 41(39.0) 13(86.7) 

P value determined by Chi-squared test 

 

Among mothers of low-birth-weight babies, 

86.7% had increased CRP and among mothers of normal 

birth-weight babies, 39% had raised CRP. The difference 

was statistically significant (p <0.001). 

 

Table 8: Association of serum CRP status with APGAR Score of newborns (n=120) 

 

Serum CRP Status 

APGAR Score p-value 

≥7 

(n=104) 

3-6 

(n=9) 

<3 

(n=5) 

Normal 64(61.5) 1(11.1) 1(20.0)  

<0.01 Raised 40(38.5) 8(88.9) 4(80.0) 

P value determined by the Chi-squared test 

 

Mothers of babies with higher APGAR scores 

had a lower proportion of raised serum CRP levels. The 

difference was statistically significant (p<0.01). 

 

DISCUSSION 
Hypertensive disorders complicate 5% of all 

pregnancies [22]. Preeclampsia is a serious hypertensive 

disorder of pregnancy that may lead to maternal and fetal 

morbidity and mortality. A total of 120 pregnant mothers 

were included in the study. Among them 60 had 

preeclampsia and another 60 had normal pregnancy. 

They were grouped into three categories. Group A, B, 

and C consisted of respectively 60 normal pregnant 

women, 30 mild preeclamptic, and 30 severe 

preeclamptic patients. mild preeclamptic, 30 severe 

preeclamptic. The mean age of the three groups was 

respectively 24.26±3.07, 24.23±4.52, and 24.73±4.01 

years. Another similar study found an average age of 

24.58±4.05 years among preeclamptic and 23.92±3.72 

years among normal pregnancy controls [23]. In another 

study conducted in a tertiary care setting of Bangladesh 

involving only preeclamptic mothers an average age of 

24.06±3.71 years was reported which is endorses the 

finding of his study [24]. Most of the preeclamptic cases 

and controls (40% of group A, 56.7% of group B and 

50% of group C were nulliparas) in the present study. In 

a similar study, Paternoster and his team found 

respectively 51 and 43% nulliparity among preeclamptic 

and normal pregnancy groups [25]. The mean gestational 

age of the fetus at delivery was lower in preeclamptic 

women than in healthy pregnancies. The average 

gestational age among mild preeclamptic, severe 

preeclamptic, and normal pregnancies were respectively 

36.33±2.36, 36.10±2.80, and 37.30±2.80 weeks. This 

reiterates the findings of [26]. They found an average 

gestational age of respectively 33.40±3.60, 33.60±4.18, 



 

 

Fazilatun Nesa Kusum et al; Sch Int J Obstet Gynec, Oct. 2023; 6(10): 400-407 

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                       406 

  
 

and 36.00±3.18 weeks for mild preeclamptic, severe 

preeclamptic and normal pregnancies. Sharmin et al., 

found a significantly higher gestational age for healthy 

mothers in comparison to preeclamptic mothers [23]. 

The average CRP level of group A, group B and group C 

participants were respectively 3.07±1.15 mg/dl. 

9.67±5.49 and 13.15±4.10. Mean CRP level was 

significantly higher among patients with mild 

preeclampsia in comparison to normal pregnancies 

(p<0.05). Also, severe preeclampsia patients had 

significantly higher mean CRP levels in comparison to 

mild preeclampsia and normal pregnancies (p<0.05). 

This is concordant with the findings of Gharib et al., who 

reported an average CRP level of 15, 43.1, and 1.8 mg/dl 

respectively in mild preeclamptic, severe preeclamptic, 

and healthy pregnancies (p<0.001) [26]. In this study, 

6.67% of the normal pregnancies had raised CRP while 

83.3% of preeclamptic pregnancies had raised CRP 

which is significant (p<0.001). Similarly, Sharmin et al., 

found 68% preeclamptic cases and 2% healthy controls 

of raised CRP with the difference being significant 

(p<0.05) [23]. In addition, among preeclamptic women, 

those with severe eclampsia had a significantly higher 

proportion of elevated CRP than mild preeclampsia 

patients (p<0.05). Fetal birth weight was found 

significantly lower in preeclamptic patients in the 

present study which is concordant with the findings of 

Teran and colleagues [27]. Preeclamptic pregnant 

mothers as well as mother with increased level of CRP 

has had significantly more cases of low birth weight, 

premature and IUGR babies than that control(p<0.05). 

Even among preeclamptic patients those who had raised 

had all the fetal complications. This indicates that raised 

CRP was associated with poor fetal outcomes. This is 

explainable. Because CRP is an inflammatory marker 

that represents systemic inflammation and early onset, 

severe maternal preeclampsia is often associated with 

fetal intrauterine growth restriction [28]. Whereas CRP 

levels in preeclampsia are believed to correlate with 

preeclamptic process severity [25]. An important finding 

was a significant negative correlation between CRP level 

with neonatal birth weight which was also elicited by 

Paternoster et al., (2006) and Sharmin et al., (2016) [23- 

25], in their studies. The main finding of this study is that 

maternal serum levels of CRP during pregnancy 

represent a useful predictor of fetal complications. 

Moreover, a positive association between maternal CRP 

levels and the composite endpoint including both 

maternal and neonatal adverse outcomes has been 

demonstrated. These results are in accordance with prior 

studies exploring the association between CRP and 

pregnancy adverse outcomes. [29, 30] As CRP is an 

inflammatory marker when compared to previous 

investigations, the findings of the present stud are likely 

to highlight that even a little increase in the degree of 

systemic inflammation during pregnancy can represent 

an additional risk for the development of pregnancy 

complications, both for mother and baby. 

 

LIMITATION OF THE STUDY: The limited sample 

size from a single center, compounded by budget 

constraints, hinders the generalizability of the findings. 

 

CONCLUSION 
In pre-eclampsia, there is an elevation in serum 

CRP concentration, with more pronounced increases 

observed in cases of severe pre-eclampsia compared to 

milder forms. Approximately 83% of individuals with 

pre-eclampsia exhibit elevated CRP levels. This 

heightened CRP level is additionally linked to 

unfavorable fetal outcomes. 

 

RECOMMENDATION 
Additional population-based studies are 

required to extend these findings to the broader populace. 

It is essential to provide counseling to individuals with 

pre-eclampsia and elevated CRP levels regarding the 

heightened risk of adverse fetal outcomes, emphasizing 

the need for appropriate readiness measures. 

Incorporating CRP estimation as a predictive tool for 

pre-eclampsia would be advisable. 
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