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ABSTRACT

To know the usefulness of Latex Agglutina-
tion Test (LAT) for the diagnosis of bacterial
meningitis (BM), it was performed in all the 114
consecutive sainples of CSF with polymorphs
from 114 prospectively recruited children aged 2
months to 11 years. Definite diagnosis of BM
based on culture and/or LAT was evident in 53.
Among the 46 LAT positive, culture was positive
in 3 only. Major organisms identified by LAT
were . influenzae B (HiB) in 28 and S. pneu-
moniae (SP) in 15. Ninety per cent of HiB and
67% of SP bacterial meningitis were under one
year of age.

Fever >7 days prior to admission was not
uncommon (38%) and 26% had received prior
antibiotics. Meningeal signs were present in 64%.
CSF cells were <500/mm?® in 24% and sugar
was >50% of blood level in 23%. There was no
significant difference in the immediate outcome
between HiB and SP meningitis. The case fatality
was 22% and was significantly high in cases who
had altered level of consciousness on admission
(p=0.02). 1t is concluded that LAT is very useful
for rapid diagnosis of BM.
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Etiological diagnosis of bacterial men-
ingitis (BM) by CSF culturc in India, in the
best of the laboratories, is achieved only in
25 to 40%(1,2). CSF Gram stain is also
positive only in about 25 to 30%(1). The
culture results are available only after two
or three days. These low positive values are
attributed to prior exposure to antimicrobi-
als, defect in transport or/and collection of
the specimens and may be inadequacy in
the process of culture(3). Therefore, most
of the time, treatment is given on an em-
pirical basis. It is essential to diagnose BM
and its ectiological agent for proper man-
agement. Diagnosis by Latex Agglutination
Test (LAT) is highly sensitive (95 to 100%)
and specific (98 to 100%)(4-9). The test is
simple to perform, no special equipment is
required, technically casy and results are
available in 10 minutes but it is very expen-
sive. The objective of the study was to
asscss the usefulness of LAT for specific
ctiological diagnosis of BM.

Material and Methods

Children between 2 months and 11
years suspected to have acute meningitis
and who had polymorphs in the CSF were
prospectively recruited for the study from
January 1989 to April 1990 at the Instiiute
of Child Health. CSF was examined for its
characteristics and for organisms by Gram
stain, culture and LAT. Children exposed
to antibiotics for >48 hours prior to admis-

From the Clinical Epidemiology Unir, Madras
- Medical College and Advanced Centre for
Clinical Epidemiological Research and
Training (ACCERT), Institute of Child
Health, Madras 600 008.

Reprint requests: N. Deivanayagam, CEU/
ACCERT, Institute of Child Iealth, Ilall’s
Road, Egmore, Madras 600 008.

Received for publication: April 6, 1992;

Accepted: December 24, 1992

495



DEIVANAYAGAM ET AL.

sion or treated elsewhere as BM were ex-
cluded. Under aseptic precautions three
aliquots of CSF were collected, first one
for culture and Gram stain, second for cell
count and biochemistry and third for LAT.
The CSF specimens were coded for LAT
and laboratories. Prior use of antimicro-
bial, their names, dose and route of ad-
ministration werc ascertained. Cell count
was done using Neubauer counting cham-
ber and WBC [luid(10). Gram stain was
done within one hour using centrifuged
specimen. Culture was done as per stan-
dard procedurcs. .

LAT was donc by a single independent
investigator who was blind to the clinical
details. The kit used was Wellcogen of
Wellcome Company, UK. It is prowvided
with sera to dectect antigen of common
ctiological agents of BM namely N. menin-
gitides A, B, C, Y, W 135 (NM), §. pneu-
moniae (SP), H. influenzae B (HiB), Strep-
tococci group B and E. coli K1. The proce-
dure described in the enclosed literature of
the kit was followed. Results made avail-
able by the tests were communicated to the
physician trcating the child so that appro-
priate treatment was instituted. Asscss-
ment of nutritional status was based on
IAP recommendations(11).

Results

Of the 114 CSF tested, definite diagno-
sis was cvident in only 55 based on CSF
culture and/or LAT. The etiological or-
ganisms are shown in Table I. Culture was
positive in 12 (229%) cases whercas LAT
was able to identify the etiological agents in
46 (84%) cases. Among the organisms
identifiable by LAT, only 3 out of 46 were
culture positive, all SP. Other organisms
identified by culturc were S. aureus 4, E.
coli 1, Klebsiclla 1, Pseudomonas 1 and
Proteus 1. Nincty per cent (25/28) of the
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HiB and 67% (10/15) of the SP cases were
under one year of age. It is possible a few
of BM might have been misclassified as
false negative among the CSF culture
negatives and very few or none among
LAT negatives since the sensitivity of LAT
is high (95 to 100%). We presume this to
be due to poor culture yield among the or-
ganisms that could not be identified by
LAT.

LA

TABLE [I-Identification of Etiological Organ-
isms by Culture and Latex Aggluti-
nation Test

Organism Culture Latex Total
H. influenzae type B 0 28 28
S. pnewmoniae 3 15 15
N. meningitidis o o
(A, B,C, Y, W135) 0 1 1
Group B Streptococcus 0 2 2
E. coli 1 0 1
S. aureus 4 0 4
Klebsielta ™ 1 0 1
Pseudomonas 1 0 1
Proteus 1 0 1
Others i 0 1
12 46 55

The clinical and laboratory features
and outcome of the 55 confirmed BM cases
arc shown in Table Il. Eighty per cent of
BM were under onc year of age and 74.5%
were malnourished. Prolonged fever more
than seven days prior to admission was not
uncommon (38%). Twenty six per cent of
cases had received antibiotic prior to ad-
mission. Level of consciousness at the time
of admission was normal in 45% of cases.
Six cases had radiological evidence of lobar
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TABLE 11-Clinical Features, Laboratory Find-
; ings and QOutcome of Bacterial Men-
ingitis (n=335)

Features Cases
n (%)
Age (months)
<12 S 44 (80.0)
=12 o 11 (20.0)
Sex: Male R o35 (63.6)
Nutritional status ; N "
Normal T 14 (255)
Grade-I 15 (27.3)
Grade 11 16 (29.0)
Grade 11T & TV 10 (18.2)
Convulsions 36 (65.5)
Level of consciousness
Normal 25 (45.5)
Altered 30 (54.5)
| Meningeal signs+ 34 (61.8)
CSF Findings |
Appearance
Colorless G b 8 (15.5)
Opalescent - 16 (29.1)
Turbid 31 (564)
Cell count/mm?
<100 3 (5.5
100-499 10 (18.2y
500-999 7 (127
>999 35 (63.6)
Protein (mg/dl)
<100 16 (29.1)
100-499 34 (61.8)
> 500 5 9.1)
CSF/Blood sugar (n=51)
<50% 39 (76.5)
=>50% 12 (23.5)
Hospital stay (days)
<14 30 (54.6)
>14 25 (454)
Outcome |
Recovered 33 (60.0)
Partially recovered 10 (18.2)
Died 12 (21.8)
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pneumonia out of which one each had HiB
and SP meningitis. Three cases had bron-
chopneumonia and all of them had HiB
meningitis.

Total cells in the CSF were <1000/
mm?® in 36% and <500/mm? in 24%. CSF
sugar was more than 50% of blood lcvel in
23%. The outcome of BM in relation to
certain risk factors is shown in Table I11.
There 1s no statistically significant differ-
ence in the case fatality between children
under or more than 12 months and well-
nourished and under-nourished. There was
no significant difference in the outcome
among the two major etiological agents.
(HiB and SP) Case fatality was signifi- -
cantly high in cases who had altered level
of consciousness on admission (p = 0.02)

Discussion

Etiological diagnosis of BM by culture
has always been low in India ranging from
1 to 45%, similar to oyr data(1,2,12). Of
the 55 confirmed cases of BM, LAT was
positive in 46 (84%) cases, similar to the
reported findings in India(12). Singh ob-

* tained an etiological diagnosis in 92% with

multiple diagnostic tests—CIEP, LAT and
COA using clinical criteria as gold stan-
dard(12). Grubbauer could detect bacterial
antigens in 66 to 100% of cases of BM de-
pending upon the organisms(4). Others
have detected 100% of BM by LAT(5,6).
Organisms identificd by antigen tests and
culture are similar to that reported except
that S. aureus is not an uncommon agent in
developing countries(1). Our data shows
that majority of the BM occurs under 12
months of age. This is similar to reported
findings in Indian studies(12,14). Delayed
hospital admission after 1 or 2 weeks of ill-
ness is not uncommon. This has also been
the observation in other Indian stud-
ies(13,15). Our data reveals that 26% of
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TABLE II-Outcome in Bacterial Meningitis in Relation to Risk Factors (n=55)

Risk Total Recovered* Expired
factors n n (%) n (%) =  pvalue
Age (months) ™ LR o e g el
2-11 44 34 (77 10 (23)
Mo 11 9 (82) 2 (18) 0.55
Nutritional status | e e
Normal 4. - 12 (86) 2 (14) .
Malnourished 410 . - 31 (7) 10 (24) 035
Organism ’ g, _'
 H. influenzae e o8 23 (82) 5 (18)
S, pneumoniae R i S 10~ (67) 5 (33) 0.02
Level of consciousness | .
Normal 25 23 (92) 2 (8)
Altered 30 20 (66) 10 (34) 0.02

*Includes partially recovered also.

LI - R LT

cases had reccived prior antibiotics but this

did not have a significant effect on the iso-
lation of the organism by culture or the
outcome. Kaplan and Shohet have re-
ported that prior antibiotics do not alter
CSF findings—cell count, morphology,
- sugar or protein nor do they change the
percentage of positive cultures(16,17). Oc-
casionally the CSF can be normal though
organisms can be recovered by culture(18).
Level of consciousness at the time of nitia-
tion of treatment is an important prognos-
tic factor and our findings confirm the pre-
vious observations(12-14,19). CSF sugar
>50% of blood level does not rule out BM
as seen in 22% of our BM cases. Case
fatality in our study is high (22%). This is
similar to reports from developing coun-
tries, unlike that of developed coun-
tries(19,20). Most of the infections due to
HiB and SP were seen under 18 months of
age. This is similar to the reported find-
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ings(19). We had &vonly one case of N.
meningitides.

We found LAT test is very useful in ar-
riving at the ctiological diagnosis of BM
rapidly. LAT gave a high positivity rate and
the results are available in a very short time
of 10 minutes. This would help the clinician
to institute the appropriate treatment. But
the test kits arc cxpensive in developing
countries.

We would like to conclude that identifi-
cation of organisms by Gram stain is the
cheapest to institute appropriate treatment
immediately. If Gram stain is negative, it is
recommended to use LAT as 1t gives
results in a very short time for common
organisms under 2 ycars of age.
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. TUBERCULOSIS IN CHILDREN
2 ., . .., GuestEditor: Dr. Vimlesh Seth
- Publication of Indian Pediatrics

&

-

© Tuberculosis remains a major health problem in the less developed nations. In
contrast to adults, tuberculosis in children presents unique problems which may
pose diagnostic and therapeutic challenges. Further, the past two decades have
witnessed rapid advances in the diagnosis and management of this disease.

Unfortunately, the traditional Western Text Books on Pediatrics do not pro-
vide comprehensive information on this subject, particularly in the context of the
" developing world. Realizing the paucity of a consclidated monograph in our coun-
try, the ‘Indian Pediatrics’ has brought out this ‘State of the Art’ book on ‘Tuber-
culosis in Children’. The volume is spread over 275 pages and has 13 chapters
contributed by reputed International and  National experts in the field. It cov-
ers all the important aspects including Epidemiology, Pharmacotherapy, Neuro-
tuberculosis, BCG, Imaging, Tuberculins, etc.

The book can be procured at a price of Rs. 125/- (including postage).
The entire benefits from the sale of this book will go to the “Indian
Pediatrics”. Demand drafts only, should be drawn in favour of Indian
Pediatrics and mailed to the Editor, Department of Pediatrics, Maulana
Azad Medical College, New Delhi-110 002.
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