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Pregnancy, childbirth and their consequences are still
the leading cause of disease, disability and death amongst
women of reproductive age in developing countries.
Human pregnancies are associated with profound
inflammatory changes during early phase (1), resulting in
adverse pregnancy outcomes like premature rupture of
membrane, hypertensive disorders of pregnancy,
gestational diabetes mellitus, preterm labour, intrauterine
growth retardation, low birth weight baby etc. Attempts
are being made continuously for having screening tests
with high sensitivity and positive predictive value so that
timely preventive prophylactic therapies can be tried to
avoid such pregnancy complications.

Measurement of circulatory inflammatory markers
may provide an alternative method of detecting women
at high risk of delivery (2). C- reactive protein (CRP) is
an acute phase reactant produced by the liver in response
to the pro-inflammatory cytokines interleukin (IL-6) and
tumor necrosis factor (TNF) (3). Since it has a relatively
short half-life, the serum CRP level is dependent almost
entirely on the rate of hepatic synthesis therefore; it is a
sensitive index of systemic inflammation. The term high

sensitivity CRP (hsCRP) refers to the lower detection

limit of the assay procedure being used and is otherwise

similar to routine CRP in structure and function. hsCRP

has been suggested to provide better sensitivity in

establishing inflammation than levels of CRP (4) and

reflects ongoing inflammation and/or tissue damage much

more accurately compared to other laboratory parameters

of the acute-phase response(5).

Recently, improved high sensitive and standardized

quantitative assay in serum has allowed a re-evaluation

of its potential as a diagnostic test. It can be use as an

early marker of low grade inflammation and further help

in detecting pathophysiological process early in pregnancy,

so as to predict adverse pregnancy outcome and try

preventive therapies well in time. Since there is paucity

of data on maternal hsCRP level for predicting adverse

pregnancy outcome, we proposed to evaluate the

association, if any, between hsCRP in early second

trimester primigravida and pregnancy outcome to find

out the predictive potential of hsCRP for feto-maternal

outcome.

Abstract
A prospective cohort study was carried out to evaluate the role of early second trimester high sensitivity
C - reactive protein for prediction of adverse pregnancy outcomes. Total 150 early second trimester
primigravidae were analyzed for serum hsCRP level which was measured by immunoturbidimetry assay
and followed till delivery. A statistically significant correlation was found between elevated serum hsCRP
concentrations in early second trimester primigravidae and adverse pregnancy outcomes like preterm
delivery and pregnancy induce hypertension (p<0.001). This study reveals that elevated serum hsCRP
concentration observed in early second trimester primigravida could help to predict adverse maternal and
fetal outcomes and if timely preventive prophylactic therapies are tried, would help to prevent morbidity
and mortality due to pregnancy disorders.
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Material & Methods
 The present prospective study was carried out in the

Department of Biochemistry in collaboration with the
Department of Obstetrics and Gynaecology of Mahatma
Gandhi Institute of Medical Sciences Sevagram for two
years. Ethecal clearance was obtained from the
Institutional Human Ethical committee. Total150 early
second trimester primigravidae subjects at 16+2 (14-18)
weeks of gestation attending obstetrics OPD for Ante
natal checkups were included in this study. As increased
Body Mass Index (BMI) interferes with serum hsCRP
level, we included the subjects with normal BMI between
18-24 kg/m2. Detailed present, past and obstetric histories
were obtained followed by general and systemic
examinations. Subjects with history of hypertension,
diabetes mellitus, heart diseases, acute or chronic
infections history of oral contraceptive pill, addiction like
smoking, tobacco chewing  were excluded from this study.
Blood sample each of about 3 ml was shared from the
samples obtained for routine antenatal checkups. Blood
samples were collected in plain bulbs. Sera were
separated out by centrifuging at 3000 rpm for 10 min and
stored separately at - 200C untill used for estimating high
sensitivity C - reactive protein.Quantitative determination
of high sensitivity C reactive protein (hsCRP). hsCRP
was estimated in serum samples by Latex turbidimetry
method using "SPINREACT" kit.

Principle: Latex particles coated with specific anti-
human CRP are agglutinated when mixed with samples
containing CRP. The agglutination causes an absorbance
change, dependent upon the CRP contents of the patient
sample that can be quantified by comparison from a
calibrator of known CRP concentration (6, 7). Sera of
subjects were run in automatic analyzer (XL 300) and
values of serum hsCRP were obtained. Reference values:
Concentration of hsCRP below 3 mg / L is considered
normal.
Statistical Analysis

 The data was analyzed by SPSS 13.0. Proportion test
(z test) and chi - square test (x2 test) were applied for
statistical analysis.
Results

 Amongst a total of 150 primigravidae only 139 subjects
could be followed up till delivery, 11 who were lost to
follow up were excluded. Amongst the maternal
complications incidence of preterm delivery was 8.6%
while that of oligohydramnios 4.3%, PROM 2.9% and
PIH 2.2%. While amongst adverse fetal outcomes
incidence of LBW was 17.26%, fetal distress 12.23%
and IUGR 5.75 % (Table 1). When compared all adverse
pregnancy outcomes in those having elevated hsCRP level

PIH and Preterm were statistically significant (p <0.01)
suggesting positive correlation. However statistic
significance was not observed between adverse fetal
outcome and elevated hsCRP except for the fetal distress
and IUD (p<0.05) (Table 1).
Discussion

Pregnancy associated complications are known to be
often responsible for maternal, fetal and neonatal
morbidity & mortality. Early detection followed by
preventive therapy may decrease the complications and
related feto-maternal risks. It could be possible only if
the pregnant women prone to develop disorders are
identified quite early. Recent literature identified adiposity
as a key factor in low-grade chronic inflammation (8).
Higher body mass index is associated with elevated CRP
concentrations in adult men (9), non-pregnant women,
and pregnant women (10). In our study, the association
between hsCRP and adverse pregnancy outcome
persisted after adjusting for pre-pregnancy body mass
index and other known risk factors including maternal
age, race/ethnicity, and smoking. To reduce errors we
determined gestational age by LMP and Ultrasound.
Different workers have taken different hs-CRP cut off
and interpreted their findings. The varying range of hs-
CRP is because of different assays carried out by
different workers to find out the titres of hsCRP in
different populations. Additional studies have attempted
to define normal reference ranges for hsCRP at various
stages of normal gestation, delivery, and the puerperium
(11, 12). We often get women with established disorder
from 28 weeks of pregnancy or after that and  maximum
chances of abortions are in the first trimester, hence early
second trimester was chosen for entry into the present
study. First pregnancy is associated with a lower mean
birth weight, increased rate of complications and raised
perinatal mortality (13). Thus only primigravidae were
included in the study to minimise adverse pregnancy
outcomes.In this study, significant increase in hsCRP
levels were observed in primigravidae who subsequently
had preterm & preeclampsia (PIH) significant (p<0.01)
compared to adverse pregnancy outcomes The
association was stronger for cases that experienced
spontaneous preterm delivery verses indicated preterm
delivery. Increased inflammatory changes during
pregnancy may be explained by different stimuli occurring
at different phases of pregnancy such as implantation
and monocyte/macrophage production stimulated by
interleukin-6(IL-6), the necrotic process associated with
placental ageing and the progressive increment in
oestrogen level (2). It was found that bacterial products
such as endotoxin stimulate decidual monocytes to
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produce cytokines which in turn stimulates arachidonic
acid and then prostaglandin E2 (PGE2) and F2alpha act
in a paracrine fashion to stimulate myometrium to contract
and cause preterm labour and then preterm delivery (14).
Waranuch P et al (2) reported very high level of CRP in
early pregnancy which is associated with a preterm
delivery. Hvilsom GB et al (15), found that high CRP
level at the beginning of a pregnancy is associated with a
nearly two fold increased risk of preterm delivery. Reron
A et al (16) concluded that CRP is a useful marker of
preterm delivery overtaking the result of vaginal culture.
The results obtained in this study are comparable with
these findings.   Karimen L et al (17) in their study
demonstrated that when Chlamydia trachomatis
immunoglobulin G levels and CRP levels were present
simultaneously the risk of preterm was four fold. In
contrast Ghezzi F et al (18) observed that there was no
statistically significant correlation between early second
trimester elevated hsCRP and preterm delivery. There
was no increase in hsCRP level in the subjects with
Premature Rupture of Membrane (PROM). This
supports the finding of Vitool L et al (19) that showed
elevated CRP concentration in early pregnancy was
significantly associated with increased risk of preterm
but not with PROM. However Loukovaara MJ (20)
studied serum CRP in preterm premature rupture of
membranes and concluded that the increase in the highly
sensitive CRP in PROM patients may reflect the presence
of a subclinical inflammation.

Preeclampsia is dreadful disorder of pregnancy. The
etiology of endothelial dysfunction in preeclampsia is not
known, but it has been postulated to be a part of an
exaggerated maternal inflammatory response to
pregnancy. Systemic maternal inflammatory response is
responsible for endothelial dysfunction which leads to

Table 1. Co-Relation of Elevated Maternal Serum hs-CRP with Adverse Pregnancy Outcomes

 

Adverse 

pregnancy 
outcomes 

No. cases Percentage (%) Concentration of 

hsCRP 

p value 

<3 mg/L >3mg/L 

PIH 03 2.2 00 03 <0.01(HS) 

PROM 04 2.9 04 00 >0.05(NS) 

Oligohydramnios 06 4.3 04 02 >0.05(NS) 

Preterm 12 8.6 03 09 <0.01(HS) 

Oligohydramnios 

& Preterm 

01 0.7 01 00 >0.05(NS) 

LBW 29 17.26 21 8 >0.05(NS) 

Fetal distress 22 12.23 13 9 <0.05 (S) 

IUGR 08 5.75 6 2 >0.05(NS) 

IUD 01 0.71 0 1 <0.05(S) 

abnormal vasomotor regulation, increased vascular
permeability and thrombosis which are the features of
preeclampsia. In the present study, PIH was reported to
have strong correlation with hsCRP as all three cases
that developed PIH had higher level of hsCRP, statistically
significant ( p < 0.01).  Batashki I et al (21) concluded
that value of CRP was higher in women with
preeclampsia compared to women with normal
pregnancy. Hwang HS et al (1) showed that hsCRP level
was positively correlated with pregnancy duration in
healthy women and could be used as a severity marker
in women with severe preeclampsia. Myles W et al (22)
reported higher level of CRP compared with control in
first trimester pregnancy who subsequently developed
preeclampsia. The findings of our study are in agreement
with these reports. Cytokines are released by vascular
endothelium, leucocytes, macrophages and lymphocytes
at the trophoblast - decidual interface elevated in
preeclampsia. A cascade of markers, interleukins & TNF
alpha.  including CRP arise as a consequence of these
reactions and elevation of their levels has been suggesting
being the predictive of preeclampsia (23).The association
between second-trimester C - reactive protein levels and
subsequent preeclampsia identified in our univariable
analysis supports the hypothesis that systemic
inflammation was involved in the pathogenesis of
preeclampsia (24). Moreover it is suggested that the
prognosis of the disease could be predicted by evaluating
hsCRP levels when severe preeclampsia is diagnosed.
In this study the relation between hsCRP and adverse
foetal outcomes like foetal distress, LBW IUGR and IUD
was evaluated however no significant relation between
fetal outcome and hsCRP was found except for distress,
and IUD which was significant (p<0.05). Desouza JJ et
al (25) studied CRP as a predictor of the fetal and

HS: Highly significant; S: Significant; NS: Non-significant
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syndrome manifested. We evaluated serum hsCRP levels
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whether systemic inflammation was induced by specific
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nature of this test makes it still more effective as a
predictive test.
Conclusion

 Increased serum hsCRP levels in early second
trimester primigravidae were significantly associated with
adverse pregnancy outcome like Preterm delivery and
Pregnancy Induced Hypertension (PIH) which envisages
that this test could be of use as a simple predictive test in
early pregnancies for Preterm delivery and PIH to
minimize maternal and fetal complications.
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