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Abstract
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Background: Despite many studies published in recent years concerning pathogenic
mechanisms of pre-eclampsia, but this issue remains controversial. The aim of the present study
was to compare C-reactive protein (CRP) level and fibrinogen concentration obtained from
pregnant women with pre-eclampsia with those obtained from women with normal pregnancies.
Methods: In a case-control study, 40 pregnant women with mild pre-eclampsia were studied. The
maternal serum CRP and fibrinogen concentration of the 40 patients were compared with 55
pregnant women with non-preeclampsia as a control group. CRP was examined using quantitive
nephlometry and fibrinogen concentration was measured by clotting system. An independent
sample t-test was used for analysis.
Results: Maternal serum CRP was higher in women pregnant with pre-eclampsia compared with
those from pregnant women normal pregnancies (p= 0.01). The independent t-test did not reveal
any statistically significant differences in the fibrinogen concentration between these pregnant
women, either with or without pre-eclampsia.
Conclusion: The findings of this study indicated that a novel increased CRP was identified
among pregnant women with pre-eclampsia, making inflammatory marker as a promising new
approach for the detection of pre-eclampsia.
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Introduction

Pre-eclampsia is a relatively common disorder in
the second half of pregnancy of unknown etiology,
which associated with hypertension and proteinuria. It
is likely that this condition can cause maternal and
fetal/neonatal morbidity and mortality if it is no

detected early (1). There is controversy regarding
pathologic mechanisms of pre-eclampsia, but
endothelial dysfunction is considered to underlie many
of the pathologic mechanisms of pre-eclampsia (2).
Recently, there are also many reports that discuss the
role of inflammation as a key factor of endothelial
dysfunction (3). It is suggested that a systemic
inflammatory response involves both the immune
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system and the clotting and fibrinolytic systems (4).
Several studies have been found increased levels of Creactive protein (CRP) and fibrinogen concentrations in
pre-eclamptic women (7, 8). The aim of this study was
to compare CRP level and fibrinogen concentration
obtained from pregnant women with pre-eclampsia
with those obtained from women with normal
pregnancies.
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Materials and Methods
Study design
This case-control study neasted was conducted on
40 patients with mild pre-eclampsia that diagnosed at
the time of admission in obstetrics and gynecology
department of Babol University of Medical Sciences
(north of Iran). Fifty-five pregnant women who had no
pre-eclampsia were randomly selected, matched to
cases on age, as a control group. This study was
approved by the Ethical Committee of Babol
University of Medical Sciences. Informed written
consent was obtained from all eligible women.
The pregnant women with high blood pressure were
detected in antenatal care in the hospital by physical
examination and detection of protein with a dipstick in
random samples, and confirmed using with 24-h urine
protein estimation.
The pregnant women with a history of diabetes,
renal disease, hypertension, cardiovascular illness,
symptomatic infectious diseases, labor pain, premature
rupture of membranes or clinical chorioamnionitis and
using of corticosteroid during 7 days before entering
the study were excluded from the study.
A demographic questionnaire was used to obtain
information regarding age, weight, height, and blood
pressure. The women rested for 15 minutes before their
blood pressures were obtained. The blood pressure was
measured twice using a standard mercury
sphygmomanometer and an appropriate size cuff.

Urine sampling
Urine samples were collected in one or more
containers over a period of 24 hours. Protein was
determined by sulfosalicylic acid at admission to the
emergency service then using the photometric method.
Proteinuria was defined as presence ≥ 300 mg protein
in urine in a 24-hour collection. Thus preeclampsia
was defined as blood pressure between 140/90 mmHg
and 160/100 along with protenuria 300-2000 mg/24h.
All women in the pre-eclamptic group were mild preeclamptic without severe pre-eclampsia criteria (9).
Blood sampling and measuring of the serum Creactive protein and fibrinogen
The blood samples were collected when the patient
was admitted for evaluation and before initiation of
medical therapy. For all patients, level of CRP and
fibrinogen concentration was determined in a
qualitative laboratory in Babol using qualitative.
Nephelometric assay (Binding site kit, UK) for CRP.
Fibrinogen was measured with use of the clotting
system (Mahsa, Yaran kit, Tehran, Iran). The mean
arterial pressure (MAP) was calculated as 1/3 (systolic
blood pressure) + 2/3 (diastolic blood pressure).
Statistical analysis
All analysis was performed using SPSS software
(Statistical Package for the Social Sciences, version
18.0, SPSS Inc., Chicago, IL, USA). Descriptive
statistics were used to report baseline demographic
data. For analysis, we used independent sample test,
p<0.05 was considered significant.

Results
The mean of age women with pre-eclampsia was
25.1 ± 5.2 and without pre-eclampsia was a 23.8 ± 3.6
year, ranged 18-45 years (p= 0.177). The mean value
of body mass index of these with and without pre-

Table 1. Characteristics of the pregnant women according to pre-eclampsia

Maternal age (years)
Body mass index (kg.m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Mean arterial pressure ( mmHg)

Normal pregnant women
(n=55)
23.8±3.6
28.9±3.4
106.4±9.3
66.2±6.5
79.6±6.7

Mild preeclampsia (n=40)

p-value

25.1±5.2
28.8±2.8
143.5±5.1
91.3±2.9
108.7±2.8

0.177
0.842
<0.001
<0.001
<0.001
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Table 2. Maternal serum C-reactive protein (CRP) and fibrinogen concentration of the pregnant women according to Pre-eclampsia
Normal pregnant women
Mild preeclampsia
p-value
(n=55)
(n=40)
Fibrinogen (mg/dL)
CRP (g /dL)

348.8±66.7

340.7±65.1

0.559

2.2±0.8

4.4±5.0

0.010

eclampsia was 28.76±2.8 and 28.9±3 kg / m 2,
respectively. There was no statistically significant
difference between body mass index and preeclampsia. The mean MAP of pregnant women with
pre-eclampsia was higher than women with nonpreeclampsia (P < 0.001). The pregnant women with
pre-eclampsia also had significantly higher systolic
blood pressure (p < 0.001) and diastolic blood pressure
compared with those from women with normal
pregnancies (p < 0.001) (Table 1).
The mean value for maternal serum CRP and
fibrinogen concentration of the women with preeclampsia was 4.4 ± 5 g/dl and 340.7±65.1mg/dl,
respectively. The mean of maternal serum CRP and
fibrinogen concentration of those with nonpreeclampsia was 2.2 ± 0.8 g / dl and 348.8 ± 66.7
mg/dl, respectively. Statistically significant differences
between maternal serum CRP and pre-eclampsia have
found (p < 0.001). However, there was no statistically
significant difference between plasma fibrinogen and
pre-eclampsia (Table 2).
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Discussion
Numerous researchers have assessed the
relationship between the level of maternal serum CRP
and mild pre-eclampsia. It is suggested that CRP is a
sensitive marker of tissue damage and inflammation
and plays a role in the inflammatory response of preeclampsia (3). Also Hwang et al determined serum
highly sensitive CRP levels increases with pregnancy
duration in normal pregnancies, and is higher in
women with pre-eclampsia compared with those from
women with normal pregnancies (7). But yet, the
relationship between CRP and pre-eclampsia is
controversial. However, many studies have shown CRP
was significantly higher in the women with
preeclampsia compared with those from women with
normal pregnancies (10, 11, 12, 14). In addition, Ustun
et al showed the women with mild pre-eclampsia had a
higher levels of CRP than those with severe preeclampsia (7, 8, 11). Another recent study reported that

serum levels of CRP at 23-25 week of gestation
pregnant women who subsequently developed preeclampsia compared to women without complications
of pregnancy (11). The results of our study support
these findings (12, 14).
Also, many studies have reported on the
relationship between fibrinogen concentration and preeclampsia (8, 16, 18). Some of them have shown that
plasma fibrinogen increased with pre-eclampsia (8,
18). While the other studies have reported a decreased
fibrinogen concentration among women with preeclampsia compared with those from women with
normal pregnancies (16, 17). The results of our study
have shown no significant differences between
fibrinogen
concentration
and
pre-eclamptic
pregnancies which are in agreement with three studies,
in which authors reported that
fibrinogen
concentration no correlated with pre-eclamptic
pregnancies (8,18).

Conclusion
The present findings have shown a novel increase
level of CRP in pregnant women with pre-eclampsia
compared with values obtained from women with
normal pregnancies. The study suggests that increased
CRP can be used as a criterion for diagnosis of preeclampsia.

Acknowledgements
The authors acknowledge the assistance of Babol
University of Medical Sciences for their financial
support and Iranian women for their participation in
this study.

Conflict of interest
There is no conflict of interest.

References
1. Carty DM, Delles C, Dominiczak AF. Preeclampsia
and future maternal health. J Hypertens. 2010;
28(7):1349-1355.

12

[ Downloaded from caspjrm.ir on 2022-07-07 ]

Esmailzadeh
et al. et al.
Abedi Samakoosh

Powered by TCPDF (www.tcpdf.org)

2. Garcia RG, Celedon J, Sierra-Laguado J, Alarcon
MA, Luengas C, Silva F, et al. Raised C-reactive
protein and impaired flow-mediated vasodilation
precede the development of preeclampsia. Am J
Hypertens. 2007; 20(1):98-103.
3. Redman CW, Sacks GP, Sargent IL. Preeclampsia:
an excessive maternal inflammatory response to
pregnancy. Am J Obstet Gynecol. 1999; 180(2 Pt
1):499-506.
4. Rangel-Frausto MS, Pittet D, Costigan M, Hwang
T, Davis CS, Wenzel RP. The natural history of the
systemic inflammatory response syndrome (SIRS).
A prospective study. JAMA. 1995; 273(2):117-23.
5. Belo L, Santos-Silva A, Rumley A, Lowe G,
Pereira-Leite L, Quintanilha A, et al. Elevated
tissue plasminogen activator as a potential marker
18
of endothelial dysfunction in pre-eclampsia:
correlation with proteinuria. BJOG. 2002;
109(11):1250-1255.
6. Pepple DJ, Hardeman MR, Mullings AM, Reid HL.
Erythrocyte
deformability
and
erythrocyte
aggregation in preeclampsia. Clin Hemorheol
Microcirc. 2001; 24(1):43-48.
7. Hwang HS, Kwon JY, Kim MA, Park YW, Kim
YH. Maternal serum highly sensitive C-reactive
protein in normal pregnancy and pre-eclampsia. Int
J Gynaecol Obstet. 2007 Aug; 98(2):105-109.
8. Ustun Y, Engin-Ustun Y, Kamaci M. Association
of fibrinogen and C-reactive protein with severity
of preeclampsia. Eur J Obstet Gynecol Reprod Biol.
2005 Aug 1; 121(2):154-158.
9. Demirci O, Kumru P, Arınkan A, et al. Spot
Protein/Creatinine Ratio in Preeclampsia as an
Alternative for 24-Hour Urine Protein. Balkan
Medical Journal. 2015; 32(1):51-55.
10. Belo L, Santos-Silva A, Caslake M, Cooney J,
Pereira-Leite L, Quintanilha A, et al. Neutrophil
activation and C-reactive protein concentration in

preeclampsia. Hypertens Pregnancy. 2003;
22(2):129-141.
11. Savvidou MD, Lees CC, Parra M, Hingorani AD,
Nicolaides KH. Levels of C-reactive protein in
pregnant women who subsequently develop preeclampsia. BJOG. 2002; 109(3):297-301.
12.Batashki I, Milchev N, Topalovska D, Uchikova E,
Mateva N. [C-reactive protein in women with preeclampsia]. Akush Ginekol (Sofiia). 2006; 45 Suppl
1:47-50.
13.von Versen-Hoeynck FM, Hubel CA, Gallaher MJ,
Gammill HS, Powers RW. Plasma levels of
inflammatory markers neopterin, sialic acid, and Creactive protein in pregnancy and preeclampsia.
Am J Hypertens. 2009; 22(6):687-692.
14. Swellam M, Samy N, Wahab SA, Ibrahim MS.
Emerging role of endothelial and inflammatory
markers in preeclampsia. Dis Markers. 2009;
26(3):127-133.
15. Portelinha A, Cerdeira AS, Belo L, Braga J, Tejera
E, Pinto A, et al. Haemostatic factors in women
with history of preeclampsia. Thromb Res. 2009;
124(1):52-56.
16. Schjetlein R, Haugen G, Wisloff F. Markers of
intravascular coagulation and fibrinolysis in
preeclampsia: association with intrauterine growth
retardation. Acta Obstet Gynecol Scand. 1997;
76(6):541-546.
17. Schjetlein R, Abdelnoor M, Haugen G, Husby H,
Sandset PM, Wisloff F. Hemostatic variables as
independent predictors for fetal growth retardation
in preeclampsia. Acta Obstet Gynecol Scand. 1999;
78(3):191-197.
18. Williams VK, Griffiths AB, Carbone S, Hague
WM. Fibrinogen concentration and factor VIII
activity in women with preeclampsia. Hypertens
Pregnancy. 2007; 26(4):415-421.

13

