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Abstract

There are still many cases of bacterial meningitis in Indonesia. The highest morbidity
rate are between 2 months until 2 years of age. The important factors that influence
the success of treatment are early diagnosis and detection of the cause.

C-reactive protein (=CRP) could be found in the spinal fluid of meningitis patients.

The aim of this study is to judge the ability of CRP as a tool in making diagnosis as
soon as possible wheter there is a bacterial infection of the central nervous system and
to compare it with the result of the spinal fluid culture. Also to compare the ability of it
a conventional or routine examination of the spinal fluid was done.

This was a prospective study on 30 chidren that were admitted in the child ward of
Kariadi Hospital, Semarang during the first of April until the and of July 1990. The
ages of the children were between one month until 14 years, with clinical symptoms
such as fever, seizure and neurological disorders. CRP examination was done with La-
tex Agglutination method. The result of CRP examination on spinal fluid showed that
the sensitivity was 91.6% , the specificity 94.4% , the positive prediction value 91.6%
and the negative prediction value 94.4%.

As a conclusion, CRP examination of spinal fluid gives better résults than the con-
ventional or routine examination in distinguishing bacterial meningitis from non
bacterial meningitis.
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Introduction

Many cases of bacterial meningitis, could
still be lound in Indonesia. The highest
morbidity rate are between 2 months un-
til 2 years of age [1]. Its mortality in neo-
nates is very high (65.,5%), and in chil-
dren it is around 15 - 25% . The survivors
might be have persistent sequelae.

The important factors that influence
the success of treatment the disease is
early diagnosis and detection of the
cause and also the sensitivity of the caus-
ing agent of the disease to chomethera-
peulics or antibiotics.

To make an early diagnosis of bacteri-
al meningitis is not so casy. Conventional
examination of spinal fluid such as cell
count, differential count of cell, glucose
and protein levels as the early diagnostic
tool that was commonly used, ofien gives

doubtly results, especially when antibio-
tic had been given before [3]. Spinal fluid
culture although it could detect around
85% cases of bacterial meningitis, will
take time. C-reactive protein examination
of spinal fluid could be used as the pa-
rameter Lo distingusih bacterial meningitis
from non bacterial meningilis. CRP is a
sensitive , fast, easy and less expensive
éxamination, that's why it could be used
as an early diagnostic tool to deside the
therapy of central nervous infections and
whether or not it is caused by bacteria.

The aim of this study is to judge the
ability of CRP examination as a tool in
making an early diagnosis of a bacterial
infection of the central nervous system,
and lo compare it with the results of spi-
nal fluid culture.

Materials and methods

This was a prospective study, on thirty
children that were admitted in child
ward in Kariadi Hospital, Semarang
during the first of April until the end
of July 1990, which were suspected
central nervous system infection. they
were between one month until four-
teen years.

The suspicion of infection in the cen-
tral nervous system was based on the fol-
lowing clinical symptoms : fever, seizure,
decreased conscioueness, or others neu-
rological disorders such as meningeal

sign, pathological reflexes, bulging of the
fontanel (in babies).

An aseptic lumbal puncture was done
to all cases to get spinal fluid. Three vari-
ous examinations of the spinal fluid were :

- Conventional / routine examination

- Culture

- C-Reactive Protein (CRP ) examination

Conventional/routine examination are
included cells count, glucose and protein
level. According to the criteria of conven-
tional examination, the diagnosis of men-
ingitis are : (Kempe, 1980).

e

-
Parameter Meningitis
Non Bacterial Bacterial
Cell count/ mm3 10 - < 500 > 500
Glucose (mg%) > 40 < 40
Protein (ing%) <125 > 125
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Positive agglutination

CRP concentration

(level of dilution ) (mg/L)

1/5 6
1/10 12
1/20 24
1/40 48
1/80

96
1/160 192

The spinal fluit culture is a parameler
that has the highest diagnostic value in
determining bacterial meningitis, so it so
could be used as "gold standard" for the
other examination. About _ 0.5 ¢c spinal
fluid sample was filled in the bottle con-
taining transport medium, then it was la-
boratory tested for bacterial culture.

C-Reactive Protein examination was
performed by latex agglutination as the
semiquantitative method. Rapi Tex CRP
(Behring Institute) was used as the rea-
gents. The spinal fluid was diluted to 1/5,
1/10, 1/20, 1/40, 1/80, and 1/60. The pro-
cedures of the examination were as fo-
lows :

* Spinal fluit and the reagenls are

placedinroom  temperature

* Spinal fluit is diluted with normal sa-

line solution  (1/5, etc)

* A drop of spinal fluit is dripped on a

deck glass

* Add a drop of reagents on that deck

glass, mixit carefully

* Wait about 2-3 minutes, then look at

the reaction: agglutination means a
positive reaction repeat the examina-
tion with stronger diluted solution
until it gives a negative result.

The semi quantitative equivalent val-
ue between level of dilution of positive
agglutination and CRP concentration are :

Data analysis

A positive result of spinal fluid culture
shows a definite diagnosis of bacterial
meningitis, meaning that spinal fluid cul-
ture is a parameter whit a highest diag-
nostic value and thus could be used as
"gold standard" in comparison with the
other examinations (CRP and convention-
al). The ability of CRP as diagnostic tool
is determined by analyzing sensitivity,
spesificity, and positive and negative pre-
dictive values to the result of the culture.
Conventional examination of spinal fluid
such as cell count, glucose and protein
levels ; are also analyzed in the same
way.

Fisher exact probability test was used as
statistical analysis.
Sensivity and specificity of diagnosis :
Sensitivity of diagnosis =

True Positive

; Oor

True Positive + False Negative '
The total positive result of CRP or con-
ventional examination compared to the
total positive result of the culture.

Specificity of diagnosis =
True Negative

; or
True Negative + False Positive
The total negative result of CRP or
conventional examination compared to
the total negative result of the culture.,
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Positive and negative prediction value :
Positive prediction value =
True Negative

x 100%
True positive + False Positive
= 9% pure positive from all positive results.

Negative prediction value =

True Negative
x100%

True Negative + False Negative
= % pure negative from all negative results

Result

During April until July 1990, there were
30 cases included in the study, the ages
were between 3 months 72 months, con-
sisting of 20 boys and 10 girls.

The spinal fluid culture showed that
12 ( 40% ) cases had a positive result or
proven as bacterial meningitis, 18 (60%)
cases had a negative result or meaning
non bacterial meningitis. From the posi-
tive cultures the type of bacteria were 4
Streptoccocus  pneumoniae, 3 Hemophi-
lus influenzae, 2 Neisseria meningitidis, 2
Pseudomonas sp. and 1 culture revealed
Salmonella sp.

Conventional spinal fluid examination
that was appropriate to the diagnosis of
bacterial meningitis for total cells > 500/
ml was found in 5 (16.6%) cases, glucose
level < 40 mg% in 20 (66.6%) cases and
protein level > 125 mg% were found in
10 (33.3%) cases (Table D.

Concerning CRP examination of spinal
fluid, if 6 mg/L was used as a cut off
point value 13 (43.3%) cases were posi-
tive, but if 12 mg/L was used, there were
12 (40%) positive cases (Table D.

In comparing the reslut of convention-
al and CRP examination to the result of
the culture, by determining the sensitivity
and speceficity of diagnosis (Table 2),
cell count had 41.6% sensitivity and 100%
specificity ; the glucose level showed
91.6% sensitivity and 50% specificity and
protein level showed 50% sensitivity and
77.7% specificity.

C-Reactive Protein examination of spi-
nal fluid, whether the sensitivity and also
the specificity gave high values, either of
it showed 91.6% and 88.8% for 6 mg/L
cut off point value ; 91.6% and 94.4% for
12 mg/L cut off point value.

By "Fhiser exact probability test" , the
difference of sensitivity and specificity of
all parameters from conventional exami-
nation to the result of culture showed no
significance (p > 0.05). By the same
method, the difference of sensitivity and
specificity of CRP examination to the re-
sult of culture were significant (p < 0.05),
meaning that CRP examination could be
used in differentiating significantly bacte-
rial from non bacterial meningitis.

Discussion

In this study, gold standard of the diag-
nosis of bacterial meningitis was deter-
mined by the result of spinal fluit culture,
as it had the highest diagnostic value or
gave definite diagnosis.

The result of the bacterial culture
showed that most of then were Strepto-
coccus pneumoniae, followed by Hemo-
philus influenzae, Neisseria meningitidis,
Pseudomonas sp. and Salmonella sp.
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Komalarini et al. In Jakarta (1980)
found that Hemophilus influenzae were
the majority [10]; Peltola et al. (1984) also
found Hemophilus influezae as the ma-
jority cause [7]. Swartz (1965) and Finland
(1977) found the cause of bacterial men-
ingitis the same as the reslut of this
study, consecutively S. qgneumonie, H. in-
fluenzae and N. meningitidis (11,12).

The spinal fluid cell count showed
only 5 cases with a total cells > 500/

mm3, 10 cases had < 1O/mm3, and 15
cases 10 - 500/mm?3. From 5 cases with

cells > SOO/mmS, all of the culure
showed a positive result ( pure positive ).
There were 7 cases with cell count <

500/mm?> but the culture showed a posi-
tive result (False negatife). This condition
was probably an early stage of infection
or in accordance to the fact that there
were 3 cases which had already got prior
antibiotics. The sensitivity of diagnosis by
this examination was 41.6% and the spec-
ificity 100%. Corall et al. found that the
sensitivity was 74% and the specificity
94% [4]. So even though it was specific
for bacterial meningitis, nevertheless it
Wwas not sensitive,

Corall et al. also showed that the total
cell of spinal fluid in bacterial and non
bacterial meningitis crossed over one to
the other, the range were 46 - 15.300/

mm? for bacterial and 23 - 471/mm3 for
viral infection.
Tuberculous meningitis may also has

a cell count of around 250 - 500/mm?

(Corall, Kempe), it meaning that a total

cellup to _ 500/mm? is still not specific.

Clinical diagnosis by cell examination
in spinal fluid would be more valuable if
the type of cells were evaluated, which
one is more dominant PMN or MN, to
distinguish whether or not it is bacterial
meningitis.

According to the sensitivity and speci-
ficity of conventional and CRP examina-
tion as compared (o the results of the cul-
ture, it showed that CRP had a higher
sensitivity and specificity.

CRP was found in 11 from 12 cases of
bacterial meningitis, and in non bacterial
meningitis cases it was found only 2 in
out of 16 cases if the 6 mg/L cut off point
value was used, and only 1 from 17 cases

if the 12 mg/L cut off point value was
used (q <0.05).

Corall et al. (1984) found a sensitivity
of 100% and a specificity of 94% by the
same study [4]. By taking samples repeat-
edly , it was proved that CRP level in the
spinal fluid increased earlier then the
cells, and CRP was also still found in the
patient with prior antibiotics while the
cell examination gave uncertain result
@D.

The mechanism as to why CRP could
be found in the spinal fluid is still un-
known.

The penetration of albumin and glu-
bolin serum into the brain barrier dif.
fusely when it was inflamed, has been
known already. The same mechanism
with CRP might be considered.

Operational analysis of CRP examina-
tion of spinal fluid for bacterial meningi-
tis by caleulating the positive and nega-
live prediction value, showed also high
values meaning that the outcome of false
positive nad false negative were low,

Herman Kurniawan (1984) studied
the cut off point value of CRP in the
spinal fluit to distinguish bacterial non
bacterial meningitis, and had found that
the dilution of the spinal fluid until 1/
20 (equal to mg/L) had the best corre-
lation with the diagnosis of bacterial
meningitis [13].

This study also revealed that a 12 mg/
L border gave the best result in making a
diagnosis of bacterial meningitis.

Table 1. The resuit of spinal fluid examination
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F

Culwure 1
——————————————————————— Tota
Type of examination 0 5
R > 500/ml 5 0 5
Total cell
O < 500/ml 7 18 25
U .....
T < 40 mg % 11 9 20
Glucose
I > 40 mg % 1 9 10
N mccememeressmsosoeemeeresessroseeeesamees A e e o8
E > 125 mg % 6 4 10
Protein
< 125 mg % 6 14 20
> 6 mg/L 11 2 13
C (a) 6 mg/L
R < 6mgl 1 16 17
o > 12 mg/L 11 1 12
() 12 mg/L
< 12 mg/L 1 17 18
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Table 11 Sensitivity and specificity of diagnostic of routine and CRP examination Summary
to spinal fluid culture . Culture of spinal fluid which is used in tive an agglutination test could be per-
making a definite diagnosis of bacterial formed easily and taken in a short
Examination Sensitivity ( % ) Specificity (%) ZEZ;n%ilr[rllse,O;r?c? Z;zite;;aldzz?r;iiﬁsg' 4. [ggg examination of spinal fluid is a
Cell count 512 (416)° 18/18 (1000 * oy pouponing reatment bucaso oin.1ex i Qetonmioing <arty cisguons o
Glucose 11712 (91.6)* 9/18 ( 50.0)* : Iiggiissg ZinZZiiZn[ional examination of 5. lé;c;ereiigﬁlrjggxilﬁs.of the spinal fluid
TREDY e
CRP 6 mg/L 1112 (91.6)* 16/18 ¢ 88.8) * . (S;}{[Ezc;i;ien;r%tjii[nwfglRaP)S:;ai?uizﬁif; tg)ia[icst.erial and from non bacterial menin-
CRP 12 mg/L 11/12 (91.6)* 17/18 ¢ 94.4) *
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Table II1. Positive prediction value and negative prediction value of routine and CRP
examination to spinal fluid culture
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