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ARTICLE INFO Abstract

- Background: Meningitis is a common life threatening infection in neonatal period.
Article type: Diagnostic value of CSF-CRP level in bacterial meningitis in children and adults has been
Original Article studied worldwide, but there are limited studies on CSF-CRP in neonatal meningitis. This
R E— study conducted to assess any relation between CSF-CRP and plasma CRP levels and
Keywords: abnormal CSF findings in neonates suspected to meningitis.
Newbomn Methods: Seventy five hospitalized neonates suspected to meningitis were enrolled in this
Meningitis ) cross sectional study. All infants were gone through a complete sepsis workup including
Cerebrospinal fluid blood and CSE CRP.
C-regctlve protein Results: CSF-CRP level had statistically significant correlation with serum WBC (p=0.048)
Sepsis and also poor correlation with CSF protein level (p=0.054). Serum CRP level had statistically

significant correlation with CSF WBC (p= 0.008).

Conclusion: No correlation found between CSF and serum CRP levels of patients in this
study. Although, CSF-CRP is a rapid and easy to interpret test, it can be performed alongside
CSF cytology and biochemical analysis, smear and culture as a confirmatory test for definite
diagnosis of neonatal meningitis.
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Introduction in developing countries (1). Neonatal meningitis mortality has
Bacterial meningitis is more common in neonatal period decreased over the past several decades to 10-15 percent, with
than any other age of life, with incidence of 0.3 per 100 live the higher rates in preterm infants (1-3).

births in developed countries, and 0.8 to 6.1 per 1000 live births
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Neurologic morbidity including developmental delay,
seizure, cerebral palsy, hydrocephalus, hearing loss, and
blindness continues to be seen among affected neonates (1, 4).
Therefore, rapid diagnosis and effective treatment is critical.

Suspected neonates should undergo a complete sepsis work
up including blood culture (B/C), complete blood count with
diff, C-reactive protein (CRP), and lumbar puncture for
cerebrospinal fluid (CSF) gram staining and culture, cell count
and its differentials, protein and glucose. A CSF white blood
cell count of more than 20 -30 cells/uL is considered as the
threshold of meningeal inflammation. The positive CSF culture
and gram staining has remained the gold standard in the
diagnosis of meningitis, but in neonatal group in our setting,
negative or undetermined results are common.

CRP, an acute phase reactant, could be detected in serum or
cerebrospinal fluid in response to any inflammation (5- 7). The
sensitivity of plasma CRP is low in early neonatal infection, and
increases 24 to 48 hours after the onset of sepsis symptoms (8).
Therefore, serial determinations may be useful for the diagnosis
of a bacterial infection and monitoring of response to treatment
9).

There have been some attentions directed to the value of
cerebrospinal fluid-CRP (CSF-CRP) levels in the diagnosis of
bacterial meningitis in adults and children, because of being an
easy to interpret test and providing prompt results. However,
there are limited evidences on CSF-CRP levels in correlation
with plasma CRP in neonatal sepsis/ meningitis. Therefore, this
study was conducted to assess any relation between CSF-CRP
and plasma CRP levels and abnormal CSF findings in neonates
suspected to meningitis in order to evaluate CSF-CRP as a
confirmatory test alongside CSF analysis and serum CRP in
making a better decision for patient treatment, in time culture

results are pending.
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Materials and Methods

This hospital based cross- sectional correlational study was
conducted in neonatal wards of two hospitals affiliated to Iran
University of Medical Sciences in Tehran, Iran from Jan.
through Dec. 2019. Seventy five infants under one month of
age suspected to meningitis were enrolled in this study. The
sample size was obtained 48 based on previous similar
researches, and ultimately 75 patients were entered for higher
study strength. The diagnosis of sepsis / meningitis was
suggested according to the history and clinical findings
including unstable body temperature, poor feeding, irritability,
seizure, hypotonia, hyporeflexia, bulge fontanelle and positive
blood culture. Neonates with neurologic malformation or any
contraindication for lumbar puncture, and infants older than one
month were excluded.

Al infants were gone through a complete sepsis work up
including evaluation of CBC with differentials, plasma CRP,
blood culture, complete CSF analysis containing assessment of
CSF cytology, glucose and protein levels, and CRP
concentration, measurement of total and differential WBC,
Gram staining and culture of CSF. Plasma and CSF samples
were sent for quantitative CRP assay by turbidimetry method
using a commercial available kit (BIOSYSTEMS, Aria
Pharmed, Iran). CRP titer of 6 mg/L was considered as cut-off
point of bacterial infection.

In this study, CSF Gram staining and culture were
performed as gold standard test of bacterial meningitis. In cases
with negative CSF staining and culture, CSF cytology
accompanied with glucose and protein levels were considered
diagnostic, and patients with CSF leukocyte count greater than
10 /mm? with polymorphonuclears > 60% and CSF glucose
level less than Y4 of blood sugar level were designated as

meningitis.
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The protocol of the study was approved by the Ethics
Committee of Iran University of Medical Sciences with code
number of IR.IUMS.FMD.REC.1398.318. Written informed
consent was obtained from parents of all participants, and they
were clarified that data would be kept confidential.

Results were presented as mean +SD for quantitative
variables and percentage for categorical variables. The
correlation of variables was analyzed by Chi- square,
independent t-test and Mann-Withney U test for quantitative
and qualitative ones, respectively. All collected data were
analyzed statically using SPSS24 for windows. P values of 0.05

or less were considered as statistically significant.

Results

From 75 infants suspected to meningitis, 41 ones (54.7%)
were male and 34 ones (45.3%) were female. Mean age of
infants was 6.4 * 7.06 days with range of 1 to 28 days. Mean
gestational age of patients was 37.6 £ 1.9 weeks, with range of
30 to 40 weeks. Method of delivery was normal vaginal
delivery (NVD) in 68% and cesarean section (C/S) in 32% of
the studied patients. Mean birth weight was 2960 + 618 grams
with range of 1330 to 4200g.

Mean, SD, minimum and maximum of the assessed

quantitative variables have been listed in table 1.

Table 1. Mean, SD, minimum and maximum of quantitative variables of neonates

CSFCRP Serum CRP CSFWBC CSFPr. CSF Glucose Blood WBC
(mg/L) (mg/L) (fmm?) (mgydr) (mgydr) (fmm?)
Mean 0.7732 6.36 4885 141.86 4347 10600
SD 06304 1317 38216 3955 1235 4860
Min. 01 0 0 37 21 2900
Max. 5 61 3200 215 81 27100

CSF: cerebrospinal fluid; CRP: C-reactive protein; WBC: white blood cell.

Among patients suspected to meningitis, two cases had
positive blood cultures, and one case had positive CSF culture.
CSF- CRP correlation with other cytology and biochemical
findings of CSF, serum CRP level, and blood WBC count have

been presented in table 2.

Table 2. Correlation of CSF- CRP with serum and CSF biochemical
findings in neonates suspected to meningitis

Correlation of serum CRP level with serum WBC count
and CSF cytology and biochemical findings has been
demonstrated in table 3.

Table 3. Correlation of serum CRP with serum and CSF biochemical
findings in neonates suspected to meningitis

Relation with CSF-CRP
Variable P value R
CSFWBC 0.342 0.119
CSF Protein 0.054 0.231
CSF Glucose 0.140 0.178
Serum CRP 0.119 0.186
Blood WBC 0.048 0241
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Relation with serum CSF
Variable P value R
Blood WBC 0.059 0.226
CSF CRP 0.119 0.186
CSFWBC 0.008 0.318
CSFPr. 0.429 0.095
CSF Glucose 0.365 -0.108

CSF: cerebrospinal fluid; CRP: C-reactive protein;
WBC: white blood cell.
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Discussion

Meningitis is an important cause of mortality and morbidity
in neonatal period. There has been a great dilemma in accepting
CSF culture as a gold standard test in diagnosing meningitis in
the first month of life due to the difficulty of sampling through
narrow spaces in lumbar puncture resulting in bloody and
questionable CSF samples in some cases, as well as time
consuming CSF culture and scarce positive cases. For this, an
easy to interpret, rapid, cost- effective and reliable test such as
CSF-CRP test along with other blood and CSF laboratory tests
is required in neonates suspected to meningitis. In the present
study, we investigated any correlation between CSF-CRP and
CSF parameters consistent with meningitis as well as with
blood CRP and cytology in neonates suspected to meningitis.

CSF-CRP level showed statistically significant correlation
with only serum WBC (P=0.048) and also had poor correlation
with CSF protein level (P=0.054). As it is apparent in table 3,
serum CRP level had statistically significant correlation with
just CSF WBC (P=0.008).

Most of previous studies have been performed on
diagnostic value of CSF-CRP in differentiating bacterial
meningitis from aseptic meningitis, in patients elder than 2
months, predominantly adults. There are scarce studies
conducted on diagnostic value of CSF-CRP in neonates. In a
study on 49 infants suspected to meningitis, Javadinia et al.
found that CSF-CRP had suitable diagnostic value in
differentiating septic and aseptic meningitis with 95%
sensitivity and 86% specificity (10).

In limited studies performed on pediatric groups older than
2 months of age, CSF-CRP values have been significantly
higher in bacterial meningitis compared to control group or

aseptic meningitis, with high sensitivity and specificity (11-14).
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Malla et al. compared the values of CSF-CRP and blood
CRP in laboratory diagnosis of meningitis in children with age
of 1 month to 15 years, and showed that both CSF and blood
CRP could be used to screen for pyogenic meningitis, because
of high sensitivity. They found that CSF-CRP vyielded results
with higher specificity compared to blood CRP. They
concluded that CSF-CRP could be a supportive test along with
other CSF findings for diagnosing meningitis (15).

There are studies performed on the role of CSF-CRP in
differentiating pyogenic from non-pyogenic meningitis in adult
patients. According to these studies, CSF-CRP could be used
asarapid confirmatory test, since elevated CSF-CRP values are
highly suggestive of pyogenic meningitis with high sensitivity
and specificity (16-19).

Conclusion

In conclusion, no correlation was found between CSF and
serum CRP of patients in this study, but there was a statistically
significant correlation between serum CRP and CSF WBC, and
also between CSF-CRP and serum WBC in the studied infants.
Although CSF-CRP is a rapid and easy to interpret test, it is a
confirmatory test, which can be performed alongside CSF
cytology and biochemical analysis, smear and culture for

definite diagnosis of bacterial meningitis in neonatal period.
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