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Abstract: Background: Preeclampsia (PE) remains one of the most common medical complication of pregnancy, it is the leading 

cause of maternal morbidity and mortality. No single test can predict preeclampsia so there has been growing interest in the 

combination of markers for PE screening. Material and Methods: The study was carried out on 100 cases divided into two groups viz 50 

cases of preeclamptic women served as study group while 50 normotensive healthy pregnant women were served as control group. 

Demographic and clinical risk factors were noted. Pearson’s correlation test was used to analyze the inter - correlation between CRP, 

PCT and D - dimer. Results: 78.0% cases of preeclampsia was found to be in age group of 20 - 30 yrs with mean of 25.4±5.3 years. 

hsCRP level in study group >7mg/L was found in 86.0% cases while in control group only in 4 (8.0%) cases it was >7mg/L. Both severe 

pre - eclampsia and mild preeclampsia groups showed significantly higher PCT values and D - dimer values when compared with 

healthy control group (p<0.001). Conclusion: Procalcitonin level and D - dimer level are good predictors for preeclampsia among 

pregnant women. and could be used as screening tests for detection and severity of pre - eclampsia.  
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1. Introduction  
 

Hypertensive disorders are among the commonest medical 

disorders during pregnancy and continue to be a major cause 

of maternal and perinatal morbidity and mortality 

worldwide. In developing countries they rank second only to 

anemia, with approximately 7 - 10% of all pregnancies being 

complicated by some form of hypertensive disease.  

 

It is a complicated, multi - organ disease occurring in up to 6 

- 8% of pregnancies, typically after 20 weeks of gestation in 

previously normotensive women
 (1, 2).

  

 

As the most common medical complication of pregnancy, it 

is the leading cause of maternal morbidity and mortality. 
(3) 

The severe form of PE is associated with higher risk of 

different adverse maternal and fetal outcomes. 
(4) 

Epidemiological studies are indicating that the incidence rate 

of PE is increasing worldwide, and it is accounting for about 

50, 000 deaths worldwide annually. 
(5) 

 

 

The hs - CRP is a sensitive marker of tissue damage and 

inflammation. It is useful in differentiating acute 

inflammation as well as assessment of severity of 

inflammation. PCT has been widely used as a marker of 

bacterial infection. 
(6) 

Recently, it has been used as indicators 

of systemic inflammations mainly induced by bacterial 

infection. The half - life of PCT is 25–30 h and rises and 

decreases more quickly during and after alleviation of 

infection than other inflammatory factors such as 

erythrocyte sedimentation rate and CRP. 
(7)  

 

In PE, there is a deterioration of maternal renal function with 

the possibility of a rise in serum creatinine to more than 0.9 

g/L, liver involvement with elevated liver enzymes, 

pulmonary edema, hematological disorders including 

thrombocytopenia, hemolysis and disseminated intravascular 

coagulation, neurological involvement with visual 

disturbances, severe headaches and hyperreflexia, and 

intrauterine growth restriction. 
(8, 9) 

 

 

Women with preeclampsia in the 3
rd

 trimester showed 

significantly higher levels of serum procalcitonin, C - 

reactive protein (CRP), and plasma D - dimer levels, and 

these hematological indices were significantly higher in 

patients with severe as compared to mild preeclampsia. 
(10) 

 

 

In his study, we compare the levels of hsCRP, PCT and D - 

dimer in pregnant women with mild and severe PE and 

women with normal pregnancy.  

 

2. Material and Methods 
 

The prospective case - control study was carried out in the 

Department of Obstetrics and Gynecology, MLB Medical 

College, Jhansi, UP, after approval of institutional ethical 

committee. An informed consent was taken from all 

participants. One hundred cases were taken in this study, 

which were divided into two groups viz 50 cases of 

preeclamptic women served as study group while 50 

normotensive healthy pregnant women were served as 

control group.  

 

Preeclampsia was defined as gestational hypertension with 

proteinuria, specifically, blood pressure of 140 mmHg 

systolic or higher or 90 mmHg diastolic or higher; and 24 - 

hour urinary protein greater than or equal to 300 mg or 

proteinuria greater than or equal to 1+ by dipstick testing, 

after the 20
th

 week of pregnancy in a previously 

normotensive and nonproteinuric woman.  

 

Women without a history of convulsion and/or neurologic 

deficit, who will be diagnosed as eclamptic constituted the 
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eclampsia group (E). Normotensive, healthy third trimester 

women will be chosen as the controls (C).  

 

The cases of chronic renal disease, chronic hypertension, 

diabetes mellitus, gestational diabetes, cardiovascular 

disease, premature rupture of membranes, urinary tract 

infection, autoimmune disease, malignancy were excluded 

from the study.  

Blood pressure was taken after resting for 5 min, with both 

arms, and a series of recordings was made at 5 - min 

intervals for three times.  

 

Blood sample was collected when the patients first presented 

for the evaluation and before initiation of any treatment. 

Estimation of serum CRP concentration was done by liquid 

phase immuneprecipitation assay and turbulometry. Cut off 

value for CRP was 5 mg/l. Serum procalcitonin level was 

measured by ELISA kit according to the manufacturer's 

instructions. Plasma D - Dimer was measured using D - Di 

test a rapid latex agglutination slide test. .  

 

Statistical analysis 

Data was presented as mean, standard deviation. Pearson’s 

correlation test was used to analyze the inter - correlation 

between CRP, PCT and D - dimer.  

 

3. Results 
 

The present study was conducted on 100 antenatal women 

with gestational age after 20 wks who were presented in the 

department, out of them 50 cases who developed Pre - 

eclampsia were described as Study Group and 50 

normotensive cases were taken as control group. Maximum 

no. of patients 34 (78.0%) who developed preeclampsia and 

those who remained normotensive 24 (48.0%) were young 

in the age group of 20 - 30 years. Majority of cases were 

lower class in both the groups and maximum cases were 

belongs to rural area in both the groups because the study 

area surrounded by rural area and serving the medical 

facilities to very vast area. Maximum cases were having 

BMI between 18.5 - 25.  

 

Table 1: Demographic Profile of Cases 

 
Study Group Control Group 

No. % No. % 

Age (yrs)      

<20  6 12.0 6 12.0 

20 - 30 34 78.0 24 48.0 

>30 10 20.0 20 40.0 

Gravida     

Primiparity  20 40.0 12 24.0 

Multiparity  30 60.0 38 76.0 

Socioeconomic status     

Upper  2 4.0 3 6.0 

Middle  15 30.0 20 40.0 

Lower  33 66.0 27 54.0 

Residential area      

Rural 36 72.0 32 64.0 

Urban  14 28.0 18 36.0 

BMI     

<18.5 0 0 0 0 

18.5 - 25 38 76.0 30 60.0 

>25 12 24.0 20 40.0 

Maximum no. of patients 34 (78.0%) who developed 

preeclampsia and those who remained normotensive 24 

(48.0%) were young in the age group of 20 - 30 years. 

Majority of cases were lower class in both the groups and 

maximum cases were belongs to rural area in both the 

groups because the study area surrounded by rural area and 

serving the medical facilities to very vast area. Maximum 

cases were having BMI between 18.5 - 25.  

 

Table 2: Blood Pressure 

BP (mm Hg)  

Mean Value 
Study Group 

Control  

Group 
P Value 

Systolic BP 155.4±6.02 115.0±5.6 <0.05 

Diastolic BP 110.4±3.2 80.4±2.4 <0.05 

 

Mean systolic blood pressure was 155.4±6.02 and mean 

diastolic blood pressure was 110.4±3.2 in the study group, at 

the time of delivery, whereas in control group mean systolic 

blood pressure was 115.0±5.6 and mean blood pressure was 

80.4±2.4. Both systolic and diastolic blood pressure were 

significantly elevated in pre - eclampsia cases.  

 

Table 3: Signs and Symptoms in Pre - Eclampsia Cases 

Symptoms/ Signs  No.  % 

Blurring of vision  2 4.0 

Convulsions  3 6.0 

Headache  10 20.0 

Oliguria   -   -  

Pedal Edema  36 100 

Proteinuria  50 100 

Asymptomatic  12 24.0 

Vulval edema/abdominal edema  24 48.0 

Epigastric pain  2 4.0 

 

Proteinuria and pedal edema were found to be most common 

sign, which was present in all 50 (100%) and 75.0% cases in 

study group followed by abdominal edema 48.0%. All 

patients in control group were asymptomatic.  

 

Table 4: hsCRP LEVEL, D - dimer and PCT level in study 

and control group 

Biomarker 
Study Group Control Group 

No. % No. % 

hsCRP Level (mg/L)     

<7 7 14.0 46 92.0 

>7 43 86.0 4 8.0 

d - dimer Level (mg/l)     

<4.0 0 0 44 88.0 

>4.0 50 100 6 12.0 

PCT Level (ng/ml)     

<0.25 2 4.0 46 92.0 

>0.25 48 96.0 4 8.0 

 

hsCRP level in study group was >7mg/L was found in 43 

(86.0%) cases while in 7 (14.0%) cases it was <7mg/L while 

in control group only in 4 (8.0%) cases it was >7mg/L.  

 

All 50 cases the d - dimer level in study group was >4mg/L 

was found while in control group, only 6 (12.0%) cases were 

d - dimer level of>4mg/l.  

 

In 48 (96.0%) cases PCT level was found >2.5ng/ml while 

in control group it was found in 4 (8.0%) cases.  
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Table 5: Comparison of HSCRP, PCT and D - dimer among 

study and control group 

Parameter Study group 
Control 

group 

(n=50) 

P value 
Parameter 

Mild 

preeclampsia 

(n=30) 

Severe 

preeclampsia 

(n=20) 

hsCRP (mg/L) 10.6±2.5 15.55±5.25 5.44±3.94 <0.001 

d - dimer (mg/l) 4.6±0.5 6.9±0.7 1.6±0.9 <0.001 

PCT (ng/ml) 0.33±0.054 0.77±0.1 0.14±0.07 <0.001 

 

Both severe pre - eclampsia and mild preeclampsia groups 

showed significantly higher PCT values when compared 

with healthy control group (p<0.001). Higher d - dimer 

levels were found in pre - eclampsia and mild preeclampsia 

groups compared to control group. Also, severe pre - 

eclampsia group showed significantly higher PCT values 

when compared with mild pre - eclampsia group (P=0.012).  

 

4. Discussion 
 

Preeclampsia (PE) remains one of the most serious 

complications of pregnancy. It still remains the enigma of 

theories. The underlying cause of pathophysiological 

mechanism responsible for disease process, initiates 10 - 12 

weeks of pregnancy. Various clinical, biophysical and 

biochemical tests have been recommended to predict the 

development of pre - eclampsia during early pregnancy but 

none of these have been proved as an ideal test for 

prediction. There were many studies regarding the role of 

CRP in PE and its association with disease severity, but 

there were few studies for PCT. 
(11 - 18) 

 

 

Despite great research efforts, in 2004, the World Health 

Organization concluded that no single test was yet available 

to provide accurate screening for PE. Since then, there has 

been growing interest in the combination of markers for PE 

screening.  

 

Rebelo et al. have indicated the association between CRP 

and late PE in a systematic review and meta - analysis
 (19),

 

many studies have confirmed the association
 (11 - 15, 20) 

and 

many did not. 
(21 - 23) 

 

 

In this study maximum cases 34 (78.0%) of preeclampsia 

was found to be in age group of 20 - 30 yrs with mean of 

25.4±5.3 years which is close to results of Bilir F, et al
 (24) 

study which reports mean age of 26.9±4.6 years.  

 

Maximum cases in study group belonged to lower and 

middle class, (66.0% and 30.0% cases) and 72% cases were 

from rural area because of study area which is surrounded by 

rural area.  

 

In our study 24.0% cases were found to be BMI > 25 

however in control group it was 40% cases who have BMI > 

25. Direkv and - Moghadam A, et al
 (25) 

study also reported 

no significant association between BMI and preeclampsia. 

Reys LM, et al
 (26) 

study concluded that high BMI is a 

significant risk factor for development and severity of 

preeclampsia among pregnant women.  

 

Blood pressure (systolic and diastolic) of women in this 

study was (155.4±6.02) significantly higher among 

preeclampsia than controls (115.0±5.6). This finding in 

agreement with results of Hakim J, et al
 (27) 

study that 

reported significant association between gestational 

hypertension with preeclampsia development and severity.  

 

The study found significant higher means of serum 

procalcitonin among preeclampsia patients 48 (96.0% cases 

in comparison to controls in which only 4 (8.0%)) cases 

were higher Precalcitonin level (p<0.001). Serum 

procalcitonin is a new marker in pregnant women 

population. Montagnana et al
 (28) 

showed that serum 

procalcitonin was associated with preeclampsia. Following 

this study, Can et al
 (29) 

found that there was a significant 

correlation between severe preeclampsia and procalcitonin 

levels.  

 

In all cases of study group, D - Dimer levels were higher in 

comparison to control group where only 6 (12.0%) cases had 

raised d - dimer levels. Our result supported by the study of 

Kucukgoz GU, et al
 (30) 

which shows d - dimer and 

procalcitonin significantly higher among PE and can be used 

to predict severity of PE. Women with preeclampsia in the 

3rd trimester showed significantly higher levels of serum 

procalcitonin, C - reactive protein (CRP), and plasma D - 

dimer levels, and these hematological indices were 

significantly higher in patients with severe as compared to 

mild preeclampsia
 (30).

  

 

Procalcitonin and D - dimer were correlated significantly to 

each others in all study participants. This finding is 

consistent with results of Kaya B, et al
 (31) 

study. A 

significant correlation was observed in present study 

between mean arterial blood pressure and both procalcitonin 

and D - dimer (p<0.001). This finding is in accordance with 

results of Jaimes F, et al
 (32) 

study and Kucukgoz GU, et al
 (30) 

study.  

 

Despite great research efforts, in 2004, the World Health 

Organization concluded that no single test was yet available 

to provide accurate screening for PE. Since then, there has 

been growing interest in the combination of markers for PE 

screening.  

 

5. Limitations of study 
 

1) Restriction of study duration and cases of lower 

socioeconomic status, additionally, unavailability and 

high cost of these tests, PCT and D - dimer, in our 

country lead restriction in the sample size.  

2) This study conducted at a tertiary center, so that 

findings of the study supported large sample size of 

Indian population.  

3) No follow - up done.  

 

6. Conclusion 
 

Procalcitonin level and D - dimer level are good predictors 

for preeclampsia among pregnant women and could be used 

as screening tests for detection and severity of pre - 

eclampsia.  

 

 

Paper ID: SR23619150529 DOI: 10.21275/SR23619150529 2240 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 6, June 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

References 
 

[1] Roberts JM. Endothelial dysfunction in preeclampsia. 

Semin Reprod Endocrinol 1998; 16 (1): 5 - 15.  

[2] Judi AT. Severe preeclampsia: Anaesthetic 

implications of the disease and its management. Am J 

of Thera 2009; 16: 284 - 288.  

[3] Duley L. The global impact of pre - eclampsia and 

eclampsia. Semin Perinatol.2009; 33: 130–7. 

[PubMed: 19464502] 

[4] Kiondo P, Tumwesigye NM, Wandabwa J, Wamuyu - 

Maina G, Bimenya GS, Okong P. Adverse neonatal 

outcomes in women with pre - eclampsia in Mulago 

Hospital, Kampala, Uganda: A cross - sectional study. 

Pan Afr Med J.2014; 17 (Suppl 1): 7. [PMCID: 

PMC3948379] [PubMed: 24643210] 

[5] Geneva, Switzerland: WHO Department of Maternal 

and Child Health; 2011. WHO. WHO 

Recommendations for Prevention and Treatment of 

Preeclampsia and Eclampsia.  

[6] Meisner M. Update on procalcitonin measurements. 

Ann Lab Med.2014; 34: 263–73. [PMCID: 

PMC4071182] [PubMed: 24982830] 

[7] Schneider HG, Lam QT. Procalcitonin for the clinical 

laboratory: A review. Pathology.2007; 39: 383–90. 

[PubMed: 17676478] 

[8] Kaya B, Sana B, Eris C, Karabulut K, Bat O. (2012) 

The Diagnostic Value of Ddimer, Procalcitonin and 

CRP in Acute Appendicitis. Int. J. Med. Sci, 9 (10): 

909 - 915.  

[9] Markogiannakis H, Memos N, Messaris E, 

Dardamanis D, Larentzakis A, Papanikolaou D, 

Zografos GC, Manouras A. (2011) Predictive value of 

procalcitonin for bowel ischemia and necrosis in 

bowel obstruction, Surgery, 149 (3): 394 - 403.  

[10] Jaimes FA, De La Rosa GD, Valencia ML, Arango 

CM, Gomez CI, Garcia A, Ospina S, Osorno SC, 

Henao AI. (2013) A latent class approach for sepsis 

diagnosis supports use of procalcitonin in the 

emergency room for diagnosis of severe sepsis. BMC 

Anesthesiol., 13 (1): 23.  

[11] Mihu D, Costin N, Mihu CM, Blaga LD, Pop RB. 

C‑reactive protein, marker for evaluation of systemic 

inflammatory response in preeclampsia. Rev Med 

Chir Soc Med Nat Iasi 2008; 112: 1019‑25.  

[12] Ertas IE, Kahyaoglu S, Yilmaz B, Ozel M, Sut N, 

Guven MA, et al. Association of maternal serum high 

sensitive C‑reactive protein level with body mass 

index and severity of pre‑eclampsia at third trimester. 

J Obstet Gynaecol Res 2010; 36: 970‑7.  

[13] Khairy A, Fathey H, Abddallah KH, Saber A. 

C‑reactive protein level as an inflammatory marker in 

patients with preeclampsia. Med J Cairo Univ 2012; 

80: 819 - 22.  

[14] Deveci K, Sogut E, Evliyaoglu O, Duras N. 

Pregnancy - associated plasma protein - A and C - 

reactive protein levels in pre - eclamptic and 

normotensive pregnant women at third trimester. J 

Obstet Gynaecol Res 2009; 35: 94 - 8.  

[15] Mohaupt MG. C - reactive protein and its role in 

preeclampsia. Hypertension 2015; 65: 285 - 6.  

[16] Kucukgoz Gulec U, Tuncay Ozgunen F, Baris Guzel 

A, Buyukkurt S, Seydaoglu G, Ferhat Urunsak I, et 

al. An analysis of C - reactive protein, procalcitonin, 

and D - dimer in pre - eclamptic patients. Am J 

Reprod Immunol 2012; 68: 331 - 7.  

[17] Artunc - Ulkumen B, Guvenc Y, Goker A, Gozukara 

C. Relationship of neutrophil gelatinase - associated 

lipocalin (NGAL) and procalcitonin levels with the 

presence and severity of the preeclampsia. J Matern 

Fetal Neonatal Med 2015; 28: 1895 - 900.  

[18] Can M, Sancar E, Harma M, Guven B, Mungan G, 

Acikgoz S. Inflammatory markers in preeclamptic 

patients. Clin Chem Lab Med 2011; 49: 1469 - 72.  

[19] Rebelo F, Schlüssel MM, Vaz JS, Franco - Sena AB, 

Pinto TJ, Bastos FI, et al. C - reactive protein and 

later preeclampsia: Systematic review and meta - 

analysis taking into account the weight status. J 

Hypertens 2013; 31: 16 - 26.  

[20] Montagnana M, Lippi G, Albiero A, Scevarolli S, 

Salvagno GL, Franchi M, et al. Procalcitonin values 

in preeclamptic women are related to severity of 

disease. Clin Chem Lab Med 2008; 46: 1050 - 1.  

[21] Savvidou MD, Lees CC, Parra M, Hingorani AD, 

Nicolaides KH. Levels of C - reactive protein in 

pregnant women who subsequently develop pre - 

eclampsia. BJOG 2002; 109: 297 - 301.  

[22] Kristensen K, Wide - Swensson D, Lindstrom V, 

Schmidt C, Grubb A, Strevens H. Serum amyloid a 

protein and C - reactive protein in normal pregnancy 

and preeclampsia. Gynecol Obstet Invest 2009; 67: 

275 - 80.  

[23] Stefanovic M, Vukomanovic P, Milosavljevic M, 

Kutlesic R, Popovic J, Tubic - Pavlovic A. Insulin 

resistance and C - reactive protein in preeclampsia. 

Bosn J Basic Med Sci 2009; 9: 235 - 8.  

[24] Bilir F, Akdemir N, Ozden S, Cevrioglu AS, Bilir C. 

Increased serum procalcitonin levels in pregnant 

patients with asymptomatic bacteriuria. Ann Clin 

Microbiol Antimicrob.2013; 12: 25.  

[25] Direkvand - Moghadam A, Khosravi A, Sayehmiri K. 

(2012) Predictive factors for preeclampsia in pregnant 

women: a unvariate and multivariate logistic 

regression analysis. Acta Biochim Pol., 59 (4): 673 - 

7.  

[26] Reyes LM, García RG, Ruiz SL, Camacho PA, 

Ospina MB, Aroca G, Accini JL, López - Jaramillo P. 

(2012) Risk factors for preeclampsia in women from 

Colombia: a case - control study. PLoS One, 7 (7): 

e41622.  

[27] Hakim J, Senterman MK, Hakim AM. (2013) 

Preeclampsia Is a Biomarker for Vascular Disease in 

Both Mother and Child: The Need for a Medical Alert 

System. International Journal of Pediatrics, ID 

953150: 1 - 9.  

[28] Montagnana M, Lippi G, Albiero A, Scevarolli S, 

Salvagno GL, Franchi M, Guidi GC. Procalcitonin 

values in preeclamptic women are related to severity 

of disease. Clin Chem Lab Med 2008,  

[29] Can M, Sancar E, Harma M, Guven B, Mungan G, 

Acikgoz S. (2011) inflammatory markers in pre - 

eclamptic patients, Clin chem. Lab Med, 49 (9): 1469 

- 72.  

[30] Kucukgoz GU, Tuncay OF, Baris GA, Buyukkurt S, 

Seydaoglu G, Ferhat UI, et al. (2012) An analysis of 

C - reactive protein, procalcitonin, and D - dimer in 

Paper ID: SR23619150529 DOI: 10.21275/SR23619150529 2241 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 6, June 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

pre - eclamptic patients. Am J Reprod Immunol., 68 

(4): 331 - 7.  

[31] Kaya B, Sana B, Eris C, Karabulut K, Bat O. (2012) 

The Diagnostic Value of Ddimer, Procalcitonin and 

CRP in Acute Appendicitis. Int. J. Med. Sci, 9 (10): 

909 - 915.  

[32] Jaimes FA, De La Rosa GD, Valencia ML, Arango 

CM, Gomez CI, Garcia A, Ospina S, Osorno SC, 

Henao AI. (2013) A latent class approach for sepsis 

diagnosis supports use of procalcitonin in the 

emergency room for diagnosis of severe sepsis. BMC 

Anesthesiol., 13 (1): 23.  

Paper ID: SR23619150529 DOI: 10.21275/SR23619150529 2242 




