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SUMMARY

Cerebrospinal fluid from 260 children clinically diagnosed as meningitis
were examined by Om, culture, COA and CIE test. Om revealed the presence of
bacteria in 41(15.8%) whereas culture showed growth of organism in 52(20%)
cases. COA and CIE test were done for the detection of antigen of H. influenzae,
S. pneumoniae and N. meningitidis. Among the 3 methods viz. culture, COA and
CIE test which were used for the detection of the above three organisms COA
detectedthe maximumnumbers(23.5%). COAtest could detectantigenin both
culture positive and culture negative CSF samples. COA test detected 100% of
pneumococcal, 88.5% of H. influenzae and 66.7% of N. meningitidis antigens
from CSF. Diagnosis by CIE in detecting H. influenzae and N. meningitidis
antigens is inferior to culture and COA, whereas in detecting pneumococcal
antigens CIE is superior to culture. So COA is a valuable, cheap, rapid and
sensitive method for the diagnosis of meningitis caused by the above three
organisms and when used along with culture 100% of cases can be diagnosed.

INTRODUCTION

Acute bacterial meningitis is one of the rapidly developing fatal conditions
and is a major cause of morbidity. Thus rapid and specific diagnosis is
imperative to initiate an appropriate antibiotic therapy. Gram stain and culture
are routinely used for the diagnosis of meningitis. Demonstration of
microorganism by Gram stain, is not always certain and culture takes at least 18
hours to isolate the organism. During the last few years many workers have tried
to develop a method which is simple, cheap, rapid and sensitive for the
diagnosis of meningitis. Thus COA and CIE have been developed1,2. Although
both COA and CIE have all these properties but COA is superior to CIE because
it can detect comparatively very small quantity of antigen3 even in partially
treated meningitis patients where cultures are usually negative. In Bangladesh
COA and CIE not yet done in the diagnosis of meningitis. Therefore, the present
study was designed to see the usefulness of COA and CIE in the diagnosis of
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meningitis and to compare various diagnostic procedures used in the diagnosis
of meningitis.

MATERIALS AND METHODS
Study sample

Cerebrospinal fluid from 260 clinically suspected meningitis cases in the
age group of 2 days to 12 years were collected. CSF from 40 nonmeningitic
febrile patients served as control samples. Samples were collected from Dhaka
Shishu Hospital (DSH). Institute of Post-Graduate Medicine and Research
(IPGMR) and Dhaka Medical College Hospital (DMCH).

Microscopic Examination

Smear of CSF sediment after staining with gram and AFB stain was
examined microscopically.

Culture

All the specimens after collection were inoculated at bed side of patients in
chocolate agar, blood agar, Mac-Conkey's agar, & Lowenstein Jensen media.
Chocolate agar was incubated in candle extinction jar for 24-48 hours.

Co-agglutination
Preparation of protein-A rich Staphylococci from Cowan 1 strain (ATCC-

12958) was done by the method described by Arvidson et ai, 4arid modified by
Kronvall5.

The stabilized Staphylococci (Stab Staph) were sensitized by the method
described by Kronval1.5AII the reagents prepared, were tested for
autoagglutination and potency. Staph coated with antiserum against H.
influenzae (HI), S. pneumoniae (PNC) and N. Meningitidis pool-I containing
antigens of group ABCD (MC-I) and pool-II containing antigens of group XYZ
(MC-II) were used as test reagent while 1% Stab Staph and 1% Staph coated
with normal rabbit serum were used as negative control. Heated broth culture of
each organism served as positive control.

All the test and control samples were tested for COA. CSF were heated to

100°c for 2 minutes. Twenty III of heated CSF was placed on each of the
separate circle of a slide and then 2011-1 of the HI, PNC, MC-I, MC-II, 1% NRS
sensitised Staph reagent and 1% Stab Staph was added respectively and
mixed by an applicator stick. Twenty III of broth culture of HI, PNC and MC was
also placed in another 4 separate circle to which corresponding COA reagents
were added to serve as positive control for each of this antigen/ organism. Then
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the slide was shaken for 4 minutes manually or by shaker at a rate of 120/minute
and observed for presence or absence of agglutination.

Counterimmunoelectrophoresis (CIE)
The method described by Greenwood et al6 and Edward et al7 was used in

this study. Glass slides of 7.5 cm x 2.5 cm coated with 1% agarose were taken
and three vertical colums each of 6 wells (total 18 or 9 pairs) were cut along the
length of the slide and agar plugs were removed by suction. Each well was 3
mm in diameter and 3 mm apart (edge to edge) from each other. One slide was
used for one type of organism. Anodal well of each box (Fig-1) was filled with
specific antiserum against a particular organism. In cathodal side first 2 wells
were filled with postitive and negative control respectively and remaining 7

wells with individual patient CSF. Eachwell contained 10 III of the material.

Figure 1
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Fig. 1: Shows the placement of antiserum, Positive control, Negative
control and test CSF in agarosecoated slide.

Note: Each box represents one unit of test.
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Heated broth culture of each organism were used as positive control and
uninoculated broth was used as negative control. The slide was then placed in
electrophoresis chamber and the trough was filled with barbitol buffer, pH 8.6. A
constant current at a rate of 5-6 mAlcm was applied for. 1 hour. The readings for
precipitin lines were taken first after removal from chamber and again after 24
hoursstorage at 40c. All the tests and control samples were also tested for CIE.

RESULTS

CSF of 260 patients, clinically diagnosed as meningitis were studied.
Table-I shows the result of directmicroscopy (Om) and culture examination of
CSF of study population. Om revealed presence of bacteria in 41 (15.8%) and
culture showed growth of organism in 52(20%) samples. No organism was
detected by Omor culture from the CSF of control group.

TABLE-I: Result of direct microscopy (Om) and culture examination of CSF of
study population.

Figures within the parenthesis indicate percentage.

Table-II shows the result of tests of CSF by culture, COA and CIE of H.
influenzae, S. pneumoniae, and N. meningitidis. Highest numbers (61) of these
organisms were detected by COA test, the next (43) by culture. Diagnosis by
CIE is least sensitive.

Comparison of different methods in the rate of detection of H. influenzae, S.
pneumoniae and N. meningitidis are shown in Table-III. Analysing the results of
detection of H. influenzae and N. meningitidis by culture and COA it is noted that
some cases are missed by one method but detected by other. However, COA
appears to be superior to culture. The rate of detection of H. influenzae, S.
pneumoniae and N. meningitidis by using culture, COA & CIE singly or in
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combination is shown in table-IV. It is noted that in case of H. influenzae and N.

meningitidis we could not detect all the cases by using any of the methods
singly. Maximum number of cases could be detected by using both culture and
COA. On the other hand maximum number of pneumococcus could be detected
singly by COA alone and not by culture alone.

TABLE-II: Result of tests of CSF by culture. COA & CIE for H. influenzae, S.
pneumoniae & N. meningitidis.

Figures within the parenthesis indicate percentage.
P<0.05~Comparison between COA and culture.
P<0.01; Comparison between COA and CIE.
P>0.05; Comparison between culture and CIE.

.Total number of cases positive by culture. COA & CIE together was taken as 100%.

Figures within the parenthesIs Indicate percentage.
P<O.OI: Comparison betweenCOA and CIE for H. influenzae
P<O.OI: Comparison between Culture and CIE for H. influenzae
P>O.05: Comparison between Culture and COE for H. influelJzae
P>O.05: Comparison between Culture and CIE for S. pneumoniae

P<0.05: Comparison between COA and CIE lor S. pneumoniae

P<O.OI: Comparison between Culture and COA for S. pneumoniae

P<0.01: Comparison between Culture and CIE for N. menmgitidis.
P<0.01: Comparison between COA and CIE for N. meningitidis.
P>O.01: Comparison between Culture and COE for N. meningitidis.
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Samples of study No. of cases positive by
population

Culture COA CIE

Test sample 43(16.5) 61(23.5) 29(11.2)
(n=260).
Control 0(0) 0(0) 0(0)
(n=40)

TABLE-III : Comparison of culture, COA & CIE in the detection of H. influenzae,
S. pneumoniae and N. meningitidis.

Name of No. of No. of No. of No. of No. of No. of No. of
organrsms c..,ses c..'1ses c.1Ses c.1Ses cases cases cases

positive positive ""ssed by positive missedby positive missed by
bydilf. by culture culture as by COA COAas byCIE CIEas
method only corrpared corrpared corrpared

together' toCOA to culture to both COA &
culture

H. innuenzae, 26(1000) 19(73) 7(26.9) 23(88.5) 3(11.5) 9(34.6) 17(65.4)
S. pneumoniae 26(1000) 14(53.8) 12(46.1) 26(100) 0(0) 19(73) 7(26.9)
N. meningftids. 18(1000) 10(55.6) 8(445) 12(667) 6(23) 1(56) 17(94.5)

70(100) 43(614) 27(38.6) 61(871) 9(12.) 29(41.4) 41(58.6)
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TABLE-1V: The rate of detection of H. inf/uenzae. S. pneumoniae & N.
meningitidis using culture. GOA& GIE singly or in combination.

P<0.01; Comparison between COA and CIE for H. inf/uenzae
P<0.01;Comparisonbetween Cultureand CIE for H. inf/uenzae
P>0.05; Comparison between Cultureand COA for H. inf/uenzae
P>0.05; Comparison between Culture and CIE for S. pneumoniae
P<0.05; Comparison between COA and CIE for S. pneumoniae
P<0.01; Comparison between Culture and COA for S. pneumoniae
P<0.01; Comparison between Culture and CIE for N. meningitidis.
P<0.01; Comparison between COA and CIE for N. meningitidis.
P>0.01; Comparison between Culture and COA for N. meningitidis.

DISCUSSION

CSF from 260 clinically diagnosed cases of meningitis were studied. Direct
microscopic (Om) examination of CSF revealed presence of bacteria in 41
(15.8%) samples. On the other hand culture of these CSF showed growth of
organism in 52(20%) samples. In the 41 CSF samples where organisms were
detected in direct microscopy (Om) no organism were grown in culture in 12
samples. Inability to isolate any organism in these 12 samples may be due to (1)
death of the organisms, (2) use of antibiotic or (3) some host factors. On the
other hand no organism was seen in Om in 29 of 52 culture positive CSF
samples. This may be due to delay in preparation of smear as these organisms
are autolysed when stored for some times at room temperature or even in
refrigerator. To avoid autolysis of the organism smear of freshly drawn CSF be
prepared and stained. Our results are in agreement with Mercy et ai, 8 Krisnan
and Wylie9.

In the present study analysis of the .results of case detection by culture. COA
and CIE for 3 organisms taken together (H. inf/uenzae S. pneumoniae and N.
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Name of the test H. influenzae s. pneumoniae N. meningitidis.
n=26 n=26 n=18

Culture 19(73) 14(53.8) 10(55.6)
COA 23(88.5) 26(100) 12(66.7)
CIE 9(34.6) 19(73) 1(5.6)
Culture+COA 26(100) 26(100) 18(100)
Culture+CIE 23(885) 21(80.8) 10(55.6)
COA+CIE 23(88.5) 26(100) 12(66.7)
Culture+ COA+CIE 26(100) 26(100) 18(100)

Figures within the parenthesis indicate percentage.
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meningitidis.) shows that highest number (23.5%) of cases were detected by
COA, the next (16.5%) by culture.

Detection by CIE is least sensitive because it cannot detect small quantity of
antigen3. The rate of detection of cases by COA is significantly higher than that
of culture because in some cases death of the organism affect the result of
culture but not of COA. However, bacterial growth may be inhibited by antibiotics
or host factors which are unlikely to affect COA. The results correlate with those
of Drow et al,10 Wasilauskas and Hampton.11

Regarding the sensitivity of the different tests for detection of H. influenzae,
S. pneumoniae & N. meningitidis we note that some cases are missed by both
culture and COA. However, COA appears to be superior to culture but the
difference is not statistically significant (p>0.05). On the other hand in cases of
pneumococcus we missed about 50% cases by culture method when compared
with COA and no cases was missed by COA when compared with culture. The
difference of results between the two methods is statistically significant
(P<0.001). None of the cases detected by CIE found to be negative by COA and
the result of detection of cases by CIE in comparison to other methods is poor for
the detection of H. influenzae and N. meningitidis. But so far as the detection of
pneumococcus is concerned CIE is superior to culture. The reason for
significant lower detection of pneumococcus by culture method may be due to
the fact that the life of pneumococcus are affected by environmental f3ctors and
they are rapidly autolysed which affects the result of the culture but not COA and
CIE.

In case of H. influenzae and N. meningitidis we could not detect all the
cases by using any of the methods (culture, COA or CIE) singly. But 100% of
cases could be detected by combined use of culture and COA. On the
otherhand in case of pneumococcus 100% of cases could be detected by COA
alone and not by culture alone. Combination of culture, COA & CIE do not have
any advantage over the combination of culture and COA in the detection of
these cases.
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