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Association of Serum C-reactive Protein in
Preeclampsia and its Effect on Fetal Birth Weight —
A Case Control Study
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Abstract:
Objective(s): The aim of this study was to evaluate the association of serum C-reactive
protein (CRP) in preeclampsia (PE) and its effect on fetal birth weight.

Materials and methods: This case control study was conducted in Chittagong Medical College
Hospital, Bangladesh, from July 2013 to June 2014. Study population was pregnant women of
third trimester with preeclampsia (case group) and normal blood pressure (control group). The
maternal serum C-reactive protein (CRP) levels were measured by immune turbidometric
assay between 32 weeks to term. The women were divided into three groups: mild PE, severe
PE (according to ACOG criteria) and normal healthy group. The value of CRP and its correlation
with birth weight was compared between groups.

Results: One hundred and fifty (150) pregnant women were analyzed. Among them 50 were
case and 100 control. There was no difference between age of the patients of both groups.
The mean systolic blood pressure was 148.40 £ 12.35 mm Hg in case and 122.15 + 6.44
mmHg in control group. The mean diastolic blood pressure was 100.00 = 9.74 mmHg in case
and 74.05 £ 5.97 mmHgq for the control. The systolic and diastolic blood pressure was
significantly higher in preeclamptic group (P < 0.000). C-reactive protein was 10.28 £ 7.25 mg/
mL in mild PE and 10.94 + 6.32 mg/mL in severe PE and 3.45 + 1.71 mg/mL in normotensive
group, which was significantly higher in case than control group (P = 0.000). Preeclamptic
women delivered at a significantly shorter gestational age than normal pregnant women. Mean
gestational age during delivery for the case group and control group was 39.02 £ 1.6 and 39.58
1 0.8 weeks respectively. Mean birth weight in PE (2.52 = 0.42 kg) was significantly lower than
normal pregnancies (2.88 = 0.29 kg). The sensitivity and specificity of CRP were 68% and
98% respectively. Multiple regression analysis showed that there is a strong association between
CRP levels and PE and birth weight.

Conclusion: This small study showed that in case group CRP was raised in 68% cases which
is much higher in comparison to healthy control group where CRP was high only in 2% cases.
High CRP has association with low birth weight. Therefore, CRP may be used as cost effective
investigation to identify the risk of preeclampsia and its effect on fetal birth weight.
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Introduction: complicated, multi-organ disease occurring in up to
Pre-eclampsia (PE) is a characteristic disorder of  6-8% of pregnancies, typically after 20 weeks of
pregnancy and endothelial dysfunction is likely tohave ~ gestation in previously normotensive women'2. The
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pivotal role in its pathophysiology!. It is a presentation is highly variable and the etiology is
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multifactorial®4. It remains a major cause of maternal,
fetal and neonatal morbidity and mortality contributing
a significant health care economic burden®S.

There is no national data about incidence of
preeclampsia in our country. According to annual
departmental statistics of Chittagong Medical College
and Hospital (CMCH), 2013 the prevalence was 7.68%.
Most cases of preeclampsia are mild and 90% occur
after 34 weeks gestation’. It can manifest as a
maternal disorder only with an appropriate fetal growth,
or it can present itself with intrauterine growth
restriction (IUGR) of fetus®.

C-reactive protein (CRP) is sensitive and specific index
of overall inflammatory activity in the body®. Its
sensitivity is high but non specific in nature. CRP levels
are elevated in healthy pregnant women compared
with non-pregnant women, although to a lesser extent
than that seen in PE"0.

Production of CRP is stimulated by the release of
proinflammatory cytokines including interleukin-1,
interleukin-6, and tumor necrosis factor-alpha. It has
been shown that elevated levels of CRP during gestation
have been linked to adverse pregnancy outcomes such
as preeclampsia’®'2 and intrauterine growth restriction
12 There is also a significant association of elevated
serum CRP levels with increased risk of delivery before
37 weeks’ gestations.

As CRP is cost effective and can be estimated easily
in laboratory, it is considered as a marker in antenatal
care (ANC) to monitor or predict the PE and its
progression of severity. Intensive monitoring would be
done in patients with high CRP, which may help to
assess the severity of PE.

In light of the research reports, we examined
prospectively the association between maternal serum
CRP levels and PE and risk of IUGR and subsequent
preterm delivery among a cohort of singleton pregnant
women.

Materials and methods:

This was a case control study carried out in the
Department of Obstetrics and Gynecology, Chittagong
Medical College Hospital (CMCH), Chittagong
between July 2013 to June 2014.This study included
150 women with singleton pregnancy in between 32
weeks to term (100 normotensive as control group
and 50 preeclamptic as case group).
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Inclusion Criteria:

The selection criteria for control group were normal
blood pressure throughout pregnancy and no
proteinuria, and cases were (a) blood pressure 140/
90 mm of Hg or more taken on two occasions, 6 hours
apart after the gestational age of 20 weeks and (b)
proteinuria.

Exclusion criteria:
Exclusion criteria for both control and cases were:

(@) History of hypertension and/or proteinuria prior
to conception or before 20 weeks of gestation

b) Premature rupture of membrane (PROM)
Obesity

d) Symptomatic infectious disease

O
~

e) Autoimmune disease

(f) Any medical diseases like diabetes mellitus,
renal disease, thyroid disease

(9) Mistaken date
(h) Drugabuse

(i) History of receiving aspirin or any other
medication known to interfere with inflammation

() Alcohol and cigarette smoking

Clinical assessment:

With all aseptic precaution 4 ml venous blood was drawn
from ante-cubital vein from convenient side by vacuum
syringe. Blood was allowed to stand still for about 30
minutes to clot. Clot was then separated from the test
tube by wooden stick and was centrifuged within 1 hour
of collection at 2000 rpm for 5minutes. The separated
serum was carefully drawn by micropipette and was
stored in micro centrifuged tube at -70°C until the
analysis was done. Estimation of serum CRP
concentration was done by liquid phase immune-
precipitation assay and turbulometry at Pvt. laboratory,
Chittagong. Cut off value for CRP was 5 mg/.

Random urine sample was selected in a clean test
tube and analyzed for presence of protein by dipstick
reagent strip.

According to the ACOG terminology committee for
preeclampsia, mild PE defined as when blood pressure
is >140/90mm Hg but <160/110 mm Hg with
proteinuria >1 on dip stick reagent strip and severe
PE when BP > 160/110 mm Hg with proteinuria >2 on
dip stick reagent.
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Gestational age was based on the first day of last
menstrual period (LMP) who had regular cycle, Birth
weight were collected from the delivery notes (normal
values between 2.5-4 kg), conducted in the Department

of Obstetrics and Gynaecology at CMCH.

Ethical consideration:

All cases and control group enrolled in this study were
explained about the nature and purpose of the study,
and only those who gave written informed consent
included in the study.
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Data processing:

The obtained data plotted in a predesigned data
collection sheet, and were compiled and appropriate
analysis was done by using SPSS statistical
package.

Results:

Table | showed characteristics of the study subjects.
Mean age showed no significant difference between
control (23.92+3.72 years) and study (24.58+4.05
years). Mean SBP was 122.1516.44 mmHg vs 148.40
+12.35 mmHg and mean DBP was 74.05 +5.97 mmHg
vs 100.004+9.74 mmHg in control and study group
respectively, which were higher in study group
(p<0.000).

Similarly mean gestational age at delivery was also
significantly higher (P<0.05) in study group
(39.02+1.61 weeks) compared to control (39.56+0.87
weeks). Mean serum CRP level was significantly
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higher in study group (10.48+6.93 mg/l) than control
(3.45+1.71 mg/l) (P=0.000). In control group CRP was
normal in 98 (98%) and raised in 2 (2%) subjects;
however in study group 16(32%) had normal and 34
(68%) raised CRP (P<0.001). The mean birth weight
of the neonate was 2.52+0.42 kg and 2.884+0.29 kg in
study and control group respectively, which shows
significant difference (P=0.000).

Table 2 showed that there was no significant difference
of CRP level between mild (10.28+7.35) and severe
PE (10.9416.32), (p>0.05).

Table 3 showed validity test of CRP where sensitivity
and specificity were 68.00% and 98.00% respectively.
Clinical diagnosis of PE and normal pregnancy was
taken as Gold Standard Test.

In the study group (Fig. 1) regression analysis showed
that CRP had significant negative correlation with birth
weight (birth weight: r=-0.367; p<0.05)

Table-l
Characteristics of the women
Variables Case (n=50) Mean £SD Control (n=100) Mean +SD P value
Age (years) 24.58+4.05 23.92+3.72 0.322N8
Systolic blood pressure (mm Hg) 148+£12.35 122.15+6.44 0.000MS
Diastolic blood pressure (mm Hg) 1004+9.74 74.051£5.97 0.000MS
Gestational age at delivery (wks) 39.02+1.61 39.56+0.87 0.0308
CRP(mg/L) 10.48+6.93 3.45+1.71
N % N % 0.000MS
Normal 16 (32%) 98 (98%)
Raised 34 (68%) 2 (2%)
Weight of newborn (Kg) MeantSD MeantSD 0.000MS
2.52+0.42 2.88+0.29
Unpaired student’s ‘t’ test/chi square test, NS= Not Significant, S= Significant, HS= Highly Significant.
Table-ll Table-llI
CRP according to types of PE among study group Validity tests of CRP as screening tests (n = 150)
(n=50) Validity CRP
Types of PE MeantSD P value Sensitivity 68.00 %
Mild 10.28+7.25 0.761NS Specificity 98.00 %
Positive Predictive Value 94.40 %
Severe 10.94462 Negative Predictive Value 86.00 %
Unpaired students t test. NS= Not Significant Positive Likelihood Ratio 34.00

Regarding validity analysis, sensitivity of CRP was
found 68.00% whereas specificity of CRP 98%.
Clinical Diagnosis of PE and normal pregnancy was
taken as Gold standard test.
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Negative Likelihood Ratio 0.33
Diagnostic Accuracy 88.0 %

In study group, CRP values showed significant negative
correlation with birth weight.
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Fig.-1: Relationship between CRP and fetal birth

weight in study.

Discussion:

Preeclampsia (PE) remains one of the most serious
complications of pregnancy. According to the World
Health Organization, PE is a major cause of both
maternal and fetal-neonatal morbidity and mortality#
_Age range of pre-eclamptic patient are similarin other
studies'®18like ours.

The present study was conducted to assess whether
CRP level was raised in PE and to reflect its relation
with disease progression. In this study mean CRP in
study group was 10.48 £ 6.93 mg/L and in control
group was 3.45 + 1.71 mg/L. There is statistically
significant difference (P = 0.000) in CRP concentration
between study and control group. Present study
showed that in mild PE cases serum CRP was
increased 62.9% and in severe PE cases it was
increased 80%. No significant difference has been
observed in serum CRP concentrations between mild
and severe PE (p=0.76), though other studies found
significant difference of CRP between mild and severe
PE (P=0.001) '7-8, Samira BG et al'” in a cohort
study showed that in first trimester CRP levels were
significantly higher among women, who subsequently
developed preeclampsia compared with controls (P
=0.000). Different studies showed significantly higher
CRP level in pre-eclamptic women than normal
pregnant women."®20_ |n this study we also found
high CRP level in preeclamptic women than normal
pregnant women.

Regarding validity analysis of different tests in this
study 68% sensitivity and 98% specificity of CRP were
found. Menha S et al?', showed 90% sensitivity and
86.7% specificity of CRP.
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Multiple regression analysis showed that odds ratio
of CRP is 104.12 (P=0000).

Pre-eclamptic patients delivered at a significantly
shorter gestational age (t = 2.216, P = 0.030) that is
delivered at an earlier period of gestation as compared
to the normotensive women (P<0.041) 16.17 and same
is true for this current study. C-reactive protein (CRP)
is a marker of systemic inflammation and synthesis in
response to infection and tissue injury and accompanies
both acute and chronic inflammatory disorders.

Maternal concentrations of CRP increased in
subclinical infection in pregnant women who
experience preterm labor and premature rupture of
membranes. Presence of elevated levels of CRP
during gestation has a link to preeclampsia 112,
which is also shown in this study. Hvilsom et al.’3
reported a significant association of elevated serum
CRP levels with a nearly twofold increased risk of
delivery before 37 weeks’ gestation. Elevated CRP
also has a link with intrauterine growth restriction 2.
So there is strong association of increased CRP and
premature labour and low birth weight (LBW) baby.
CRP is not a cause of premarurity or LBW but it is
good predictor of adverse pregnancy outcome like
preeclampsia, IUGR and prematurity.

In these series preeclamptic mother delivered low birth
weight baby more than normotensive mother. There
was significant difference between mean birth weight
of study group and that of control group (2.52+0.42
vs 2.88+0.29 kg) (P=0.000). Luis B etal'®, reported a
significant difference of birth weight between normal
pregnant and preeclamptic mother (3291+£367 vs
2570777 gm respectively) (P <0.001). Another study
also showed significant LBW babies in pre-eclamptic
women than normal pregnant women (2.10+£0.38 kg
and 2.86+0.21 Kg, p<0.001). The fact came out in
similar direction as in this series. Multiple regression
analysis in study group showed CRP values were
inversely correlated with birth weight (P < 0.05). Itis
difficult to predict the severity of preeclampsia
clinically. Finding of the present study showed CRP
is elevated in women with PE and birth weight is
significantly less in this group.

Conclusion:

Present study showed CRP raised 68% in study group,
whereas it was 2% in control group. Birth weight was
significantly less in case group. Therefore, CRP may
be used as cost effective investigation to identify the
risk of preeclampsia and its effect on fetal birth weight.
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