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Study of high sensitive c-reactive protein in preeclampsia
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Abstract
Introduction: Preeclampsia is a serious complication of the second half of pregnancy and is an important cause of maternal and
perinatal morbidity and mortality. Measurement of circulatory inflammatory markers of endothelial cell dysfunction and
inflammation may provide an alternative method of detecting women at high risk of delivery. Women with a history of preeclampsia have an increased succeptibiliy to lipoprotein oxidation when compared to women who had normal pregnancy.
Aims and objectives: The present study was designed to study hsCRP in association with blood pressure, proteinuria and lipid
profile as markers of inflammation and endothelial dysfunction in preeclampsia.
Materials and Methods: The present study was carried out for one year on diagnosed patients of Preeclampsia attending the
outpatient and inpatient departments of obstetrics and Gynecology department of Narayana Medical College and Hospital,
Nellore. The study was undertaken on 50 Preeclampsia cases and 50 normal pregnant women as controls.
Results: In our study hs-CRP levels were significantly elevated in cases when compared to control subjects. Total cholesterol,
triacylglycerol and LDL values were elevated in total cases when compared to controls. However the decrease in HDL
cholesterol was not significant when compared to controls.
Conclusion: Elevated levels of LDL undergo oxidation to form oxidized LDL, which is involved in inflammation and free
radical generation. Increased inflammation leads to increased levels of hsCRP, which is further associated with dyslipidemia, an
important cardiovascular risk factor in preeclampsia.
Keywords: Preeclampsia, hsCRP, Systolic Blood pressure, Dyslipidemia, urine protein creatinine ratio (P/C ratio), Pregnancy
induced hypertension.

Introduction
Preeclampsia develops in 4-5% of human
pregnancies and is characterised by hypertension,
dyslipidemia and increased systemic inflammatory
response.1 Pregnancy Induced Hypertension (PIH) is a
serious complication of thesecond half of pregnancy
with urinary loss of proteins, oedema and activation of
hemostatic mechanisms.2
Preeclampsia is characterized by an increased BP
equal to or above 140/90 mmHg in the presence of
proteinuria that develops after 20 weeks of gestational
age. PE results in eclampsia if convulsion develops or
manifests as hemolysis, elevated liver enzymes and low
platelet count (HELLP) syndrome. Severe complication
like cerebral hemorrhage, renal failure, lung edema and
liver hemorrhage are associated with eclampsia and
HELLP syndrome.3
Endothelial cell dysfunction and inflammation
have an important role in the pathophysiological
mechanism of preeclampsia. There is Increasing
clinical and biochemical evidence which suggests that
disturbance of normal endothelial cell function may be
a primary cause in the pathogenesis of PE.4 C-reactive
protein (CRP) is one of the major acute-phase reactant
in humans. It is an important first-line host defence
molecule as it activates the complement system and

mediates the phagocytic clearance of pathogens and
damaged cells.5.6
The term high sensitivity CRP (hsCRP) refers to
the lower detection limit of the assay procedures being
used and is otherwise similar to routine CRP in
structure and function. It has been suggested that
hsCRP has provided better sensitivity in establishing
inflammation than levels of CRP gives an idea about
ongoing inflammation and tissue damage very
accurately compared to other laboratory parameters of
the acute-phase response.7 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.8
Mean plasma triglyceride and free fatty acid
concentrations undergo near doubling in women with
preeclampsia relative to normal pregnancy.9 The
hypertriglyceridemia of preeclampsia is also
accompanied by increased prevalence of smaller,
denser LDL particles and decreased HDL cholesterol.
Triacylglycerol levels are a major determinant of
cholesterol ester transfer protein (CETP) activity.10
Therefore, in the presence of increased triacylglycerolrich lipoproteins, CETP activity is increased so that all
circulating
lipoproteins
become
enriched
in
triacylglycerol, in particular HDL and LDL particles. 11
LDL particles are triacylglycerol enriched due to
the hyper triglyceridemia and increased CETP activity.
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They are also converted by the triglyceride lipase
activity of hepatic lipase into smaller and denser
particles. Large buoyant LDL is cleared rapidly by the
LDL receptor pathway and small dense LDL is
removed more slowly.12 Triacylglycerol-rich HDL
particles are converted by the triglyceride lipase activity
of hepatic lipase into smaller particles which are better
substrates for catabolic pathways.11
One of the reasons for this dyslipidemia is due to
hormonal imbalance in preeclampsia. Preeclampsia is a
state of hypoestrogenemia. There is impairment in the
formation of Dehydroepiandrosterone (DHEA) by fetal
adrenal glands due to decreased uteroplacental blood
flow there by leading to decreased uptake of lipids by
the fetus.13 DHEA is the important source of estrogen in
pregnancy. .The decrease in utero-placental blood flow
leads to relative stasis of maternal blood in the
intervillous space which leads to redistribution of
steroids formed in syncytium back to the fetus instead
of entering into maternal circulation which also results
in a state of hypoestrogenemia.13
Oxidative stress has been implicated in the
pathogenesis of several complication of human
pregnancy including preeclampsia. In preeclampsia
dyslipidemia pattern of increased concentration of
triglyceride, cholesterol and LDL and decreased
concentration of HDL have been noticed Preeclampsia
is associated with elevated lipid peroxidation and
reduced antioxidant status. Preeclampsia is an
endothelial disease with a major involvement of lipid
mediated oxidative damage.14
The present study was designed to establish an
association among blood pressure, proteinuria, hsCRP
and lipid profile as markers of inflammation and
endothelial dysfunction in pregnancy induced
hypertension.
Materials and Methods
The present study was carried out for one year on
diagnosed patients of preeclampsia attending the
outpatient and inpatient departments of Obstetrics and
Gynecology department of Narayana Medical College
and Hospital, Nellore. The study was undertaken on 50
preeclampsia cases and 50 normal pregnant women.
Inclusion criteria: 50 normal healthy pregnant women
of > 20 weeks of gestational age were selected as
controls. 50 diagnosed preeclampsia cases > 20 weeks
of gestational age and with urine protein creatinine ratio
(P/C ratio) more than 0.3 were selected as cases for the
study.
Exclusion criteria: Pregnant women with diabetes
mellitus, anemia and other chronic illnesses were
excluded from the study. Women with the following
conditions were also excluded: a known kidney disease,
heavy exercise (more than 1 hour of vigorous exercise
on the day of urine collection), bacteriuria, bed rest
longer than 24 hours, and gestational diabetes mellitus.
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In addition, women who delivered their babies during
the urine collection day were excluded.
6ml venous blood was collected from the cases and
controls under aseptic precautions and it was
transferred to the Plain tube and serum was separated
by centrifugation and stored at -200C to measure the
analytes. Haemolysed and lipemic samples were
avoided. 5ml of the collected urine sample was
centrifuged, supernatant separated and stored at -200C
to measure the analytes.
hsCRP was determined by turbidometric
immunoassay using commercially available (Euro
diagnostics)
kit
method.Total
cholesterol,
triacylglycerol, HDL, LDL, urine microprotein and
urine creatinine were estimated by commercially
available kits in a semi auto analyser.
The mean and standard deviation were
calculated for all the Biochemical parameters. The
significance between the groups were determined using
Student t- test for Equality of means. The p-value of <
0.05 was considered significant.
Results
In the present study the mean ± SD of SBP in
controls (n=50) and pre-eclamptic cases (n=50) were
110.8± 8.0 and 159.2 ± 16.87mm of Hg
respectively.This increase was statistically significant
(p<0.0001) as shown in Table 1).
The mean ± SD of DBP in controls (n=50) and preeclamptic cases (n=50) were 73.6 ± 5.6 and 103.56±
8.95 mm of Hg respectively.This increase was
statistically significant (p<0.0001) as shown in (Table
1, Fig. 1). The mean ± SD of urine P/C ratio in controls
(n=50) and pre-eclamptic cases (n=50) were 0.13 ±
0.02 and 0.64 ± 0.26 respectively.This increase was
statistically significant (p<0.0001) as shown in Table
1).

Fig. 1: Comparison of mean SBP and DBP levels in
controls and PE cases
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when compared to controls (Table 1). The mean ± SD
of hsCRP in controls (n=50) and pre-eclamptic cases
(n=50) were 1.71 ± 0.85 and 8.07 ± 2.09 mg/L
respectively. hs-CRP levels in our study were
significantly elevated in cases when compared to
control subjects(Table 1, P-value<0.0001, Fig. 3).
Correlation analysis of study variables was done
among cases. P value less than 0.05 was considered
significant. In our study hsCRP correlated positively
with SBP, DBP and P/C ratio. SBP levels in cases
correlated positively with P/C ratio (Figure No.4), Total
cholesterol, LDL and hsCRP.
P/C ratio in our study correlated positively with
Total cholesterol, triacyl glycerol, LDL and hscRP. (Pvalue <0.05, Table 2).

Fig. 2: Comparison of mean total cholesterol, TGI,
HDL-C and LDL-C levels in cases and controls
In our present study total cholesterol, triacylglycerol
and LDL values were elevated in total cases when
compared to controls (P-value<0.05, Table 1, Fig. 2).
The decrease in HDL cholesterol was not significant
Table 1: Biochemical Parameters in Cases and Controls
S. No.
Parameter
Controls
Mean
S.D.
1.
SBP mmHg
110.8
8.0
2
DBP mmHg
73.6
5.62
3
P/C ratio
0.13
0.02
4
T.Cholesterol
156.32
32.04
mg/dl
5
TGL mg/dl
107.28
37.2
6
HDL-C mg/dl
46.92
12.2
7
LDL-C mg/dl
85.6
18.86
8
hsCRP mg/L
1.71
0.85

Fig. 3: Comparisin of mean hsCRP and P/C ratio
levels in cases and controls

Cases
Mean
S.D.
159.2
16.87
103.56
8.95
0.64
0.26

P value

t value

<0.0001
<0.0001
<0.0001

18.33
20.04
13.82

183.26

40.39

0.0004

3.695

142.38
44.42
112.64
8.07

32.49
10.39
27.24
2.09

<0.0001
0.27
<0.0001
<0.0001

5.02
1.10
5.77
19.93

Fig. 4: Scatter diagram showing correlation between
SBP Vs. P/C ratio in cases

Table 2: Correlation analysis of study variables
hsCRP Vs
SBP Vs

SBP
DBP
P/C ratio

r-value
0.55
0.62
0.49

p-value
< 0.05
< 0.05
< 0.05

P/C ratio
T. Chol
LDL
hsCRP

Discussion
The present study was conducted on fifty normal
healthy pregnant women as controls and fifty

P/C
ratio Vs
r-value
0.84
0.36
0.35
0.55

p-value
< 0.05
< 0.05
< 0.05
< 0.05

T. Chol
TAG
LDL
hsCRP

r-value
0.32
0.34
0.3
0.49

p-value
< 0.05
< 0.05
< 0.05
< 0.05

preeclamptic women as cases. Pregnancy Induced
Hypertension (PIH) is a pregnancy specific disorder
that adversely affects the mother by vascular
dysfunction and the fetus by intrauterine growth
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retardation.9 The association of alteration of serum lipid
profile with PIH is well documented. An abnormal lipid
profile is known to be strongly associated with
atherosclerotic cardiovascular diseases. In our present
study total cholesterol, triacylglycerol and LDL values
were elevated in total cases when compared to controls
(P-value<0.05, table 1). The decrease in HDL
cholesterol was not significant when compared to
controls (Table 1). This was in accordance with the
study done by J. T. Gohil etal,15 I. Cuneyt Evruke etal,16
Pradnya Phalak et al,17 Jayanta De.18
Endothelial cell dysfunction is considered to have a
crucial role in the pathophysiological mechanism of
preeclampsia and is accompanied by elevated levels of
inflammatory markers. Indeed, such marker levels have
been shown to be much higher in women with PE
compared to normal pregnant ladies.4 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.8
In our present study hs-CRP was significantly
elevated in cases when compared to control subjects
(Table 1, P-value<0.0001). This was in accordance with
the study conducted by Hossein Ayatollahi et al,4 Teran
etal,19 Batashki I etal.20 Hossein Ayatollahi etal
determined the serum concentration of hsCRP in
normal pregnancy and preeclampsia and concluded that
hsCRP levels are elevated in severe preeclampsia
compared with mild preclampsia and normal
pregnancy.
Nanda K et al21 showed a significant positive
correlation between hsCRP and BMI as well as lipid
parameters. In a study conducted by T. Sarala b Devi et
al,22 the mean Triglycerides and VLDL cholesterol
levels were significantly increased in cases as compared
to controls and they concluded that hsCRP could be
used as a predictive factor for pre-eclampsia. Human
CRP being a calcium dependent ligand binding protein
with highest affinity to phosphocholine residues in
plasma lipoproteins; formed the basis for their
observations.
In our study hsCRP correlated positively with SBP,
DBP and P/C ratio. There was positive correlation of
P/C ratio with lipid parameters indicating that
dyslipidemia was associated with poteinuria.
We could also establish a positive correlation of
SBP with P?C ratio in our study. (Table 2).
Rani Sauriasari et al in their study demonstrated a
significant association among the hs-CRP, a high eGFR
and high urinary protein in current smokers.23
There is an association among transvasular
albumin leakage, proteinuria and vascular permeability
in endothelial dysfunction. Increased CRP being a
marker of endothelial dysfunction may directly alter
renal vascular permeability, and thus be causally
involved in the hyperfiltration of remnant glomeruli,
resulting in the development of proteinuria.23
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Albuminuria serves as a surrogate marker of
increased glomerular capillary pressure and a predictor
of progressive renal injury. There might be lower eGFR
when there is proteinuria and produces significant renal
injury in association with hypertension, which further
leads to cardiovascular and renal complications.24
Conclusion
Preeclampsia is one of the leading causes of
maternal mortality and morbidity. In preeclampsia there
is an exaggeration of systemic inflammatory response
that might induce reactive oxygen species which further
induces endothelial dysfunction. This leads to clinical
symptoms of hypertension and proteinuria in
preeclampsia. The hs-CRP is sensitive marker of tissue
damage and inflammation. The present study showed
that hsCRP was elevated in preeclampsia. Dyslipidemia
was associated with preeclampsia, which acts as a
precursor for sub clinical atherosclerotic progression in
PIH. In addition, hypertension in pregnancy is
considered as a marker for the later development of
cardiovascular and renal morbidity.
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