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Abstract

Serum concentrations ofC-reactive protein is considered an important diagnostic test for sepsis because
itincreases several folds in response to bacterial infection. All over the worldbacterial meningitis is asignificant
cause of childhood morbidity and mortality, so early diagnosis and treatment are the most important ways in
prevention of the complications.The aim of this study was toestimate the usefulness of serum CRP level in
differentiation between septic and aseptic meningitis. We measured the serum CRP level in patients who were
diagnosed by clinical and laboratory findings as pyogenic and aseptic meningitis.
It was found that partially treated meningitis was most common in all age group,and there is significant
correlation between high serum CRP titer and positive CSF culture p.value0.004. Serum CRP was of high titer
in 23 (82%) patients with pyogenic meningitis, while its negative in70% of patients with viral meningitis. Fever
was the most common presenting symptom in all age group 99(90%) of patients. Patients with Meningeal sign
(neck stiffness) were 29(87.8%) in those more than one year from total 33 patients and headache 19(82.6%)
from total 21 patients.There is a good sensitivity for serum—CRP, while there is a high specificity for CSF
culture and a good specificity for CSF gram stain in pyogenic meningitis. CSF leukocyte polymorphs
significantly increased in pyogenic meningitis ,p.value 0.008. while lymphocytes significantly increased in viral
meningitis, p.value 0.002. CSF protein: Increase >100mg/dl in 86% of patients with pyogenic meningitis.CSF
glucose was significantly decreased in pyogenic meningitis p.value 0.004.
We conclude from this studythatserum CRP can helptodistinguish betweenpyogenicand aseptic meningitis.
Children who present with clinical feature of meningitis in whom serum CRP values are determined at 12 hour
after the onset of fever and are < 6 mg/L are less likely to have pyogenic meningitis. Serum CRP detection is not
expensive, simple and dependable diagnostic indicator in meningitis.
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Introduction half-life of 4 to 7 hours [3]. Infants and
hen Creactiveprotein (CRP) has young childrenwith occult bacteremia

\)s/ been used as a laboratory test in have high risk of meningitis.The
diagnosisof pyogenic concentration of CRP in serum is many
meningitisj manyresearches have times hlgher than those in CSF, this
established that recognitionof CRP in discrepancy is explained by direct hepatic
cerebrospinal fluid (CSF) orserum is of release of CRP into plasma which then
significance in differentiating the type of undergo ultrafiltration to form CSF CRP.
meningitis, andfrequent measurementsof Meningeal irritation  stimulates CRP
CRPis of importance in checking the production [4].Since pyogenic sepsis is
course ofdisease[1].Meningitis has two one of the most frequentdiagnoses in
main parts: Septic and aseptic meningitis. neonatal medicine andclassic diagnosis
Septic meningitis was defined as the acute depend on culture of blood, cerebrospinal
onset of meningitis and documented fluid (CSF), or urine andusually need
pyogenic infection in the CSF or serum ; waiting for a day or more, yet rapid
Aseptic meningitis was defined as the progression of untreated infection may
acute onset of meningitis and the absence greatly increase risk of disease or even
of any bacterial meningitis criteria. In death[S5].For reducing morbidity and
pediatrics patients they developing mortahty of the patient we need fast and
severedisease of less than24 hours ,and in precise diagnosis together with early
the absence of increased intracranial appropriate  treatment.Biochemical = tests,
pressure, they should receive antibiotics Cytology, Gram's stain, Culture and
rapidly after lumbar puncture (LP) sensitivity of Cerebrospinal fluid usually
isperformed. If there are signs of increased being done to diagnose and differentiate
intracranial pressure or focal septic from aseptic meningitis[7].Serum
neurologicdeficit, antibiotics should be CRP is considered one of the most
given without carrying out LP[2]. When important tests for differentiating septic
inflammation or acute tissue destruction from aseptic meningitis, its diagnostic
has occurred,CRP production increases precision in comparison with other
within 4 to 6 hours; peaking at 36 to 50 laboratory  tests needsto  be
hours, but with resolution of infection, it estimated[8].CRP, an acute phase reactant,

drops quickly because of relatively short
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has been used to make a diagnosis and
follow up the course of disease[9].

Patients and Methods

Study Design

This is a prospective descriptive study,
110 patients (62males and 48 females)
aged between 1mo. to 12 years admitted to
Babylon Gynecology and Pediatrics
Teaching Hospital, Hilla/ Iraq, From
October 2013 to April 2014. Pyogenic
meningitis was diagnosed by
thedistinctiveclinical
features,cerebrospinal fluid findings and
culture.

Patients were considered as having
pyogenic meningitis if CSF culture
positive, CSF Gram's stain positive, and
CSF contains >1000
leukocytes(polymorph predominant), and
considered as having partially treated
meningitis if they have received
antibiotics for more than or equal to 24
hours, and as having viral meningitis if
they not have received antibiotics and CSF
containsleukocytes (lymphocyte
predominant),we suggest viral meningitis
because its common type and if there
arepoints in history, physical examination
and laboratory tests
suggestedtuberculosis,fungal,  protozoal,
poliomyelitis or other, we considered them
but in this study samples those types not
available in infectious word.

SerumCRP levels were estimated by a
modifiedlatex  particle  agglutination
technique usinga kit(AGAPPE
DIAGNOSTIC SWITZERLAND GmbH).
A semi-quantitative test has been usedto
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find out the titer of positive sample by the
serial dilution
methodology. CRPsensitivity=6mg/L.(whe

n the test become positive before any
dilution). High titer is equal to192
mg/L(after five dilution).The lack of
agglutination indicates that CRP level is
lower than 6mg/L in the sample(negative
result).Informed consent of parents has
been taken.

Exclusion Criteria Include

1. Age <lmo. because elevated CRP
levels occur in association with many
other conditions in addition to bacterial or
fungal infections.

2. patients who don't have CSF findings
suggestive of Meningitis.

Data Analysis

Data were analyzed by SPSS program,
version 19 according to standard
procedure. The descriptive analysis
included frequency, chi-square test was
used to estimate the correlation between
variables.P  value was  considered
significant when it is <0.05.

Results

One hundred ten patients were studied
during their admission to Babylon
Gynecology and Pediatrics Teaching
Hospital. From October 2013 to April
2014 with diagnosis of meningitis in its
two forms, septic and aseptic
category.Partially treated meningitis was
most common in all age group and
pyogenic meningitis was significant occur
in less than one year age group pvalue
0.05. Table-1:

Table 1. Types of meningitis according to age

Age P value
Type of meningitis 1mo.- 13mo.- [Syr.-12yr
12mo. Syr. Total
Pyogenic No. 18 6 4 28 0.05
% 64.2% 21.4% |14.2% | 1000%
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Table 1. Types of meningitis according to age

Age P value
Type of meningitis 1mo.- 13mo.- [Syr.-12yr
12mo. Syr. Total
Pyogenic No. 18 6 4 28 0.05
% 64.2% 21.4% |14.2% | 1000%
Partially treated 20 15 14 49 0.1
- No. 40.8% 30.6% |28.5% |100%
- %o
Viral or others - 13 11 9 33 0.2
[No. 39.3% 333% |272% |100%
%o
P value 0.18 0.06 0.03
In viral and partially treated bacterial meningitis males were predominant
while in pyogenic meningitis females were predominant. Table 2.
Table 2:Types of meningitis according to the gender
At gender P value
Type of meningitis male female Total
Pyogenic NO. 12 16 28 0.44
% 42.9% 57.1% | 100.0%
partially treated NO. 33 16 49
% 67.3% 32.7% | 100.0% 0.01
Viral or other NO. 17 16 33 0.86
% 51.5% 48.5% | 100.0%
Pvalue 0.002 0.06
Fever was the most common clinical less than one year of age. Patients with

feature in all age group 99(90%) of
patients. Convulsion 41(80.3%)of patients
and vomiting 44(86.2%) patients in those

733

neck stiffness were 29(87.8%) patients in
those more than one year and headache
19(82.6%) patients. Table 3.
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Table 3:Clical features of meningitis according to type of meningitis and age groups.

Pyogenic meningitis partially treated meningitis viral
Clinical features
Imo.- 13mo.- | 5-12 Imo.- | 13mo.- | 5- Imo.- 13mo.- | 5-12
12mo. | Syear year 12mo. | Syear | 12year | 12mo. |5 year | year
Fever NO. 1818% | 6 3 20 14 11 13 7 7
6% 3% 20% 14% 11% 13% 7% 7%
%
Vomiting NO. 14 5 3 19 6 4 11 3 2
% |20.8% | 7.4% 44% | 28.3% | 8.9% 5.9% 16.4% | 4.4% 2.9%
Convulsion NO. 15 2 3 13 5 6 13 4 3
234% | 3.1% 4.6% |20.3% | 7.8% 9.3% 203% |6.2% 4.6%
%
Headache NO. 1 43% |1 2 2 4 4 1 43% |3 5
4.3% 8.6% |86% |17.3% 17.3% 13.0% |21.7%
%
Meningealsigns 1 3.1% | 1 2 1 7 9 1 31% |5 5
NO. 3.1% 62% [3.1% |21.8% |28.1% 15.6% 15.6%
(Neck stiffness) %

We

compare serum C-reactive protein

yielded positive CSF culture,CSF Gram's

estimation with the result of CSF culture,
One hundred ten patient (110) were
included in this study, among them 28

(25.45%) patients
meningitis, 18(64.28%) of them have

hadpyogenic

Table4:serum CRP titer with CSF culture result

stain was positive in 20 (71.42%) of
patients and the remaining eight patients
had CSF polymorph > 1000 cell/mm’, in
this study there is significant correlation
betweenhigh serum CRP titer and positive
CSF culture p.value0.004.Table 4

Serum CRP : CSF 01‘11‘ture P value
negative | positive Total
<6mg/L No. 65 0 65
% 100% 0% 100.0% |0
12mg/L No. 12 0 12
% 100% 0% 100.0% ]0.005
24mg/L No. 10 2 12
% 83.3% 16.7% 100% 0.02
48mg/L. NO. 4 3 7 0.7
% 57.1% 42.9% 100%
96mg/L. No. 1 5 6 0.1
% 16.7% 83.3% 100%
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192mg/ No. 0 8 8 0.004
L % 0% 100% 100%
Total NO. 92 18 110
% 83.6% 16.3% 100%

Serum CRP was of high titer in 23 (82%)
patients with pyogenic meningitis, while

is negative in70% of patients withviral
meningitis.

Table 5:CRPtiter according to type of meningitis.

Type of meningitis
Serum CRP partially Viral or
Pyogenic treated other Total
<6mg/L 5 37 23 65
7.6% 56.9% 35.3% 100.0%
12mg/L 0 5 7 12
0% 41.6% 58.3% 100.0%
24mg/L 5 4 3 12
41.6% 33.3% 25.0% 100.0%
48mg/L 4 3 0 7
57.1% 42.8% 0.% 100.0%
96mg/L 6 0 0 6
100.0% .0% .0% 100.0%
192mg/L 8 0 0 8
100.0% 0% 0% 100.0%
Total 28 49 33 110
25.5% 44.5% 30.0% 100.0%

There is a good sensitivity, negative
predictive value of serum—CRP, while
there is a high specificity and positive
predictive value for CSF culture and

agood specificity and negative predictive

value

for

CSF Gram

pyogenicmeningitis:Table 6.
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Table 6:Sensitivity, Specificity, positive and negative predictive value of serum —CRP, CSF
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culture, and CSF- Gram stain in pyogenic meningitis
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Lab finding | Sensitivity | Specificity | Positive Negative

% % predictive | predictive

value% value %
Serum CRP | 82.14% 73.17% 51.11% 92.30%
CSF culture | 82.14% 100% 100% 86%
CSF  gram | 71.42% 95.12% 83.33% 90.6%
stain
CSF leukocyte polymorphs significantly 86% of patients with pyogenic

increased in pyogenic meningitis,pvalue
0.008. while lymphocytes significantly
increased in viral meningitis, p value
0.002.CSF protein Increase >100mg/dl in

meningitis.CSF glucose was significantly
decreased in pyogenic meningitis pvalue
0.004.table 7.

Table 7:CSFlaboratory findings according to type of meningitis.

CSF finding pyogenic Partially treated P
meningitis meningitis viral value
CSF polymorph No. % No. % | No. %
Dominant 23 2 18 37 | 3 9 0.008
CSF lymphocyte
Dominant 5 18 | 31 63 30 91 |0.002
CSF protein
normal <100mg/dl | 4 14 | 19 39 17 52 |1
Increase 24 86 30 61 16 48 | 0.02
>100mg/dl
CSF glucose
> 45mg/dl 15 535 30 61 | 31 94
<45mg/dl 13 46.5 19 39 2 6 10.004
Discussion In viral and partially treated bacterial

In this study,partially treated bacterial
meningitis was the most common type of
meningitis(44.5%) which goes with
AbdStudy[2](36%).While in
Piyushsadateral study [4].It was the least
one (11%). This might be due to antibiotic
use before diagnosis.
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meningitis males were predominant while
in pyogenic meningitis females were
predominant. InSharadBansaletal study[6]
and BelalUddinetal study[7],males were
predominant in all types of meningitis.

Fever was the most common clinical
feature in pyogenic meningitis 27(96.4%)
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patients followed by vomiting 22(78.5%)

patients and convulsion20(71.4) in
patients. Neck stiffness 4(14.3) and
headache 4(14.3), while in

PiyushSadatetal study[4]fever was 83%
and convulsion 83% headache was present
in 16% and vomiting 33% of patients.
Fever was the most common clinical
feature in all age groups 99(90%) of
patients. convulsion 41(80.3%)of patients
and vomiting 44(86.2%) patients in those
less than one year of age. Patients with
neck stiffness were 29(87.8%) in those
more than one year from total 33 patients
and headache 19(82.6%) from total 21
patients.

We confirmed that the sensitivity of
serum CRP is 82.14% and its specificity is
73.17% which is higher than Col PL
Prasad etalstudy[9].(sensitivity 76% and
its  specificity(68%).Raised level of
combined CRP in CSF and serum were
found to be sensitive in 96% and specific
in 100% of cases. Positive predictive value
of raised CRP in CSF alone was 94% and
in combination with raised serum C-RP
was 100%. Negative predictive value of
raised CRP in CSF alone was 82% and in
combination with serum CRP
was93%][7],however, itsdiagnostic
precision in comparison with other
laboratory  tests is neededto  be
estimated[9].

The titer of serum CRP in our study was
high in 82% of pyogenic meningitis, while
is low in patients with partially treated
bacterial meningitis and viral
meningitis(24% and 30%)respectively. In
AbdStudy[2],serum CRP was positive in
53% of patients with bacterial meningitis,
18% of patients with viral meningitis, and
25% of patients with partially treated
bacterial meningitis. Tankhiwale [10].
showed that serum CRP was positive in
88% of pyogenic meningitis. Serum CRP
test was positive in 100% of cases of
meningitic groups and 53% of non
meningiticgroup[11].

Cerebrospinal  fluid polymorph  was
present in 82% of patients with pyogenic
meningitis this result is in agreement with
Piyushsadatetal[7], and RafezaKhanamet.
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al[12]  studies (83% and  85%)
respectively.

Cerebrospinal fluid sugar decreased in
46.5% of pyogenic M.while in
Piyushsadatetal [7] is 16.6% and
Abdstudy[2]is 95%. Cerebrospinal

fluid protein increased in 86% of our
pyogenic M. patients. CSF protein was
high (>100 mg/dl) in 90% otfbacterial
meningitis in Abd study[2]these results
pointed out that CSFpleocytosis and
protein are more useful predictors of
pyogenic meningitis than CSF sugar.

Conclusion

Although culture of CSF is the gold
standard for diagnosis of pyogenic
meningitis for direct evidence of the
organism, it has some limitations
particularly in peripheral set up and it
takes 72 hr. for the result to beat hand.
Routine detection of serum-C-reactive
protein could be a reliable, rapid and easy
to be done test for the diagnosis of
pyogenic meningitis and differentiating it
from aseptic meningitis. It is not an
alternative of examination of CSF
biochemistry, cytology, and culture.
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