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Usefulness of C-reactive protein in diagnosis of intrapartum and postpartum
neonatal sepsis
Khaled Amro

Abstract:
Objective:

To determine effects of intrapartum risk factors for early onset sepsis
(EOS) on CRP levels in neonates and to assess the suitability of this test in

diagnosing EOS.
Design: Cohort study.
Setting:

Labour and post natal wards in a pediatric and obstetric department at

military hospital in Zarka.

Subjects:

200 neonates at risk of developing infection.
Methods:

CRP levels in cord blood and neonatal blood at 24 hrs were estimated using commercial kits.
Babies were observed for signs of sepsis for at least 48 hours.

Results:

Seven (3.5%) neonates had elevated CRP levels in the cord blood. At 24 hours, 82 (41%) babies
had elevated levels. Elevated cord CRP levels was significantly associated with rupture of
membranes for 24 hours labour more than 12 hours ,and maternal fever. At 24 hours, elevated CRP
levels were associated with primiparity, more than three vaginal examinations after membrane
rupture, meconium staining of amniotic fluid and amnioinfusion. Ten (4%) babies developed EOS.
The negative predictive value for elevated CRP levels at 24 h was 99%.

Conclusion:

Several intrapartum risk factors for EOS can cause elevation in CRP levels. However, this test may

be useful in excluding infection.
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neonates die every year in low-income

countries.  Infection contributes to
approximately 30 to 40% of neonatal deaths
in these countries'. However, early diagnosis
of neonatal sepsis has remained a frustrating
experience even in high-income countries”.
This has prompted the evaluation of surrogate
markers of inflammation as possible tools for
early diagnosis of bacterial sepsis.

It is estimated that about 5 million
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Estimations of cytokine levels and CRP
levels are potentially useful in this respect’®.
Although several studies confirm that CRP
levels are useful in the early diagnosis of
sepsis, there are reports to the contrary’'%. It
is suggested that serial rather than single
determinations of CRP levels may be more
useful in diagnosis of sepsis'’. Such tests
could be of special importance in a newborn
that is asymptomatic or has only equivocal
signs at birth but has risk factors for
infection”.

The present study was designed to evaluate
the effect of intrapartum risk factors for early
onset sepsis (EOS) on neonatal CRP levels
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and the utility of CRP in the diagnosis of
EOS.

Methods

This was a prospective cohort study
conducted at a pediatric and obstetric
department at military hospital in Zarka
Jordan from March to October 2006.
Inclusion and exclusion criteria

Neonates were included if their mothers had
at least one of the following risk factors for
neonatal infection: prelabour rupture of
membranes (ROM), more than three vaginal
examinations after ROM, intrapartum fever
(oral temperature >38° C), foul-smelling
liquor, and untreated or partially treated
urinary tract infection in the antenatal period.
Newborn babies born at less than 28 weeks,
weighing less than 1,000 g or with lethal
congenital anomalies were excluded from the
study.

Primary outcome

The primary outcome was EOS, defined as
sepsis occurring within 48 hours of birth. The
following were considered to be signs
suggestive of sepsis: lethargy or poor feeding;
axillary temperature <36°C or >38° C for
more than one hour; significant jaundice with
serum bilirubin >15 mg% in the absence of
blood group incompatibility; apnoea or
respiratory distress; peripheral capillary refill
time of >3 sec on the forehead or mid
sternum; heart rate of >160/min corrected for
elevation of body temperature (10 beats / °C
rise); vomiting, diarrhoea or ileus; petechiae
or bleeding diathesis; omphalitis; seizures.
Laboratory markers considered abnormal
were: total leukocyte count <5,000/mm3,
neutrophil count <1,500/mm3, and immature
to total neutrophil ratio > 0.2.

Newborn babies developing signs suggestive
of sepsis were categorized as having sepsis or
probable sepsis. Sepsis was diagnosed if the
newborn baby had signs suggestive of sepsis
and a positive blood culture. Probable sepsis
was diagnosed in a newborn baby with
negative blood culture, if it had two or more
signs suggestive of sepsis and one or more
abnormal laboratory markers, or two or more
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abnormal laboratory markers with one or
more signs suggestive of sepsis. Newborn
babies with sepsis or probable sepsis received
antibiotics for about 14 days. The remaining
newborn babies were classified as at risk of
infection and received antibiotics for an
average of 5 days.

Sample size estimation

For an expected incidence of early onset
sepsis among 4000 births of 3% and a worst
acceptable incidence of 1.5%, the sample size
required for 75% confidence is184. For an
expected incidence of 2% and a worst
acceptable incidence of 1%, the sample size
for 70% confidence is 182. Therefore, a
sample of 200 was studied.

Laboratory techniques

Approximately 3 mL of blood was collected
from the umbilical cord after clamping and
cutting of the cord. About 24 h later,
approximately 2 mL of blood was collected
by venepuncture from the new born. Samples
were transported without delay to the
laboratory for total leukocyte count, absolute
neutrophil count, immature to total leukocyte
ratio and CRP estimation. CRP levels were
determined on a daily basis using a latex
agglutination test (Omega Diagnostics Ltd,
Alloa, Scotland, UK). This is a semi-
quantitative method with a detection limit of 6
mg/L. The investigator performing the CRP
test was blinded to the clinical status of the
newborn babies.

Data collection and analyses

Newborn babies were observed for signs of
sepsis for at least 48 h. Clinical data were
collected using a questionnaire. Data were
analyzed using Epilnfo  Version 6.
Proportions were compared by Chi-square
test. Relative risks were calculated for the risk
factors for sepsis. The predictive values of
CRP for diagnosing neonatal sepsis were also
calculated.

Results

There were 200 newborn babies enrolled for
the study. The mean +(SD) gestational age
was 385+ (2.2) weeks. Seven (3.5%)
neonates had CRP levels of >6 mg/L in cord
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blood while 82 babies (41%) had elevated
levels at 24 hours. CRP levels in cord blood
of >6 mg/L was significantly associated with
rupture of membranes for more than 24 hours,
labour for more than 12 hours and maternal
fever. At 24 hours, elevation in CRP levels
was significantly associated with primiparity,
more than three vaginal examinations after
rupture of membranes, meconium staining of
amniotic fluid and amnioinfusion. When the
cut-off CRP level was increased to 12 mg/L,
significant association was noted only with
maternal fever. There was no association
between Apgar score, birth weight and CRP
levels.

Within 48 hours, 41 of the 200 babies with
risk of infection developed at least one sign
attributable to infection. Twenty seven had
more than one sign. Of these, only two babies
were diagnosed to have sepsis. Group B beta
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haemolytic streptococci were isolated from
blood culture in one baby, while the other had
coagulase-negative staphylococci. An
additional eight babies were diagnosed to
have probable sepsis. The sensitivity,
specificity, positive and negative predictive
values of CRP estimation at 24 hr for
diagnosis of EOS using 6 mg/L as the cut off
were 80%, 60%, 7.7% and 98.6%
respectively. The corresponding values for a
cut off level of 12 mg/L were 30%, 81.3%,
6.3% and 96.5% respectively.

Table 1 provides association between CRP
levels and sepsis. CRP elevation was not
significantly associated with the presence or
number of signs. It was also noted that 10 of
the 12 babies with CRP levels of 48 mg/L or
more did not have evidence of infection. Only
three of the 48 babies with CRP levels above
12 mg/lL were diagnosed to have EOS.

Table 1:
CRP levels and neonatal sepsis.
CREP levels Sensis Probable No
(mg/L) P sepsis sepsis
Cord blood <6 (n = 195) At 24 hrs
<6 0 1 122
6 1 3 34
>12 1 2 31
Cord blood >6 (n =5) At 24 hrs
<6 0 1 0
6 0 1 1
>12 0 0 2
Only one baby among those with sepsis or 82(46.34%) CRP positive babies received
probable sepsis had abnormal total leukocyte antibiotics for less than three days.
and absolute neutrophil counts in the cord
blood. Five (50%) had abnormal immature to Discussion
total leukocyte ratio. Eighty nine of the 123 This study done to evaluate the association
(72.3%) CRP negative babies and 38 of the between intrapartum risk factors for infection
235

© Sudan JMS Vol. 3, No. 3, Sept. 2008



Khaled Amro.

with CRP levels showed that several such risk
factors can cause elevated CRP levels in the
absence of infection. This is in agreement
with previously published reports’ . Since
CRP does not cross placenta, the elevated
levels are due to production of CRP in the
neonate. Chorioamnionitis can result in
elevation of IL 6 levels even in uninfected
neonates’. Stimuli other than infection, like
hypoxia, trauma and metabolic changes can
also induce production of proinflammatory
mediators’. Significant association is reported
between birth asphyxia and elevated IL 6
levels. In prolonged labour, IL 6 levels rise in
the neonate probably related to physical
activity of labour. This cytokine stimulates
CRP production.

There are few longitudinal studies examining
CRP changes in healthy babies with
intrapartum risk of infection. Cytokine
elevation seen in the early neonatal period in
such babies probably reflects physiological
stress induced at birth"*. Since CRP levels rise
during the initial 24 hours in many babies
irrespective of infection or administration of
antibiotics, serial determinations in this period
may not be of much use in diagnosis but may
help in identifying uninfected babies and
restricting antibiotic use'*"*. Our data showed
lower antibiotic use in babies who were CRP
negative.

Various studies utilizing varying protocols
have suggested different values as upper limit
of normal®. In our study, at 24 h, CRP levels
of 6mg/L had a negative predictive value of
99%. This level therefore could be used to
guide antibiotic therapy when latex
agglutination kits are used. Testing samples in
further dilutions to establish the actual
amount of CRP may not be necessary since
increasing levels were not associated with
increasing severity or prognosis. Cord blood
CRP levels estimated using a kit with 6 mg/L
as detection limit, could not satisfactorily
predict EOS. Recent studies show that cut off
values may be different for cord and 24 h
samples’. More sensitive techniques like
nephelometry may help set cut off levels for
cord blood. In comparison to leukocyte counts
and ratios, CRP levels at 24 h proved to be the
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single best indicator for diagnosing EOS.
However, the 80% sensitivity obtained is
unacceptably low for making critical
decisions. If utilized with caution, this test can
help in reducing antimicrobial use in the new-
born.

Conclusion

Intrapartum risk factors for early onset sepsis
can cause elevation of cord and neonatal CRP
levels in the absence of infection. A CRP
level of <6mg/L at 24 h has a good negative
predictive value for neonatal sepsis. Serial
CRP levels are not useful in diagnosing early
onset sepsis.
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