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Abstract
Introduction: Bacterial meningitis is an acute and life threatening infection. It present as a
medical emergency, which requires rapid diagnosis and immediate treatment to minimize the
risk of morbidity and mortality. Unfortunately the presenting signs and symptoms may not be
diagnostic and rarely give a clue to the identity of the causative agents. The laboratory test like
latex particle agglutination test (LPA) is therefore necessary to the diagnosis, and establish
the etiological agents. Main outcome measures is sensitivity and specificity of LPA test was
estimated taking CSF culture as standard, result of LPA compared with CSF culture.
Objective: To see the sensitivity and specificity of LPA to cerebro spinal fluid (CSF) culture in
etiological diagnosis of bacterial meningitis particularly when antibiotic treatment has already
been started.
Design: Cross sectional study.
Setting: National Institute of Child Health (NICH), Medical Unit-I.
Duration of study: The duration of study was one year from 19th August 2019 to 19th August
2020.
Result: In our study total number of the cases of 42, male to female ratio was 1.5:1. The most
frequent symptoms were fever, vomiting, poor feeding and seizures. We found the causative
organism of bacterial meningitis through LPA in CSF of 10 subjects in spite of no growth in
CSF culture. In 2 CSF culture positive bacterial meningitis cases LPA is negative. We found
the sensitivity of LPA test in CSF as 80% and specificity 68.7%.
Conclusion: The study concludes that latex particle aggultination test is superior test for the
etiological diagnosis of bacterial meningitis as compared to the conventional test like CSF
culture. It has a high sensitivity and specificity and is rapid enough to guide the clinician for
institution of proper antibiotics. So it should be include as an adjunct laboratory test for establishing the etiological diagnosis of bacterial meningitis particularly in pretreatment cases.
Keywords: Bacterial Meningitis, Latex particle agglutination test, cerebrospinal fluid
Introduction:
Meningitis is an inflammation of leptomeninges.1 Bacterial meningitis is one of the most potentially serious infections occurring in infants
and older children. It may organize to form adhesions and produce obstruction to free flow of
CSF leading to hydrocephalus and damage to
cranial nerves at the base of brain.2-3 Pyogenic
meningitis is common serious disease in children accounting for 03% of total admissions.4

If not treated properly and promptly neurodevelopmental sequelae may occur in 10 to 20%
of cases.3 Neurological damage in meningitis
may be caused by a mixture of direct bacterial
toxicity, indirect inflammatory processes such
as cytokine release, neutrophil activation, with
resultant vasculitis and cellular edema.5
It requires rapid diagnosis and immediate treatment to minimize the risk of morbidity and
mortality. Unfortunately bacterial meningitis
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can be difficult to diagnose because the symptoms and sign are often non-specific especially
in young children.
Although many bacteria may cause meningitis three organisms commonly associated with
acute bacterial meningitis in early childhood are
haemophillus influenzae type b, Strepto Pneumonia and Neisseria meningitides.6

and interpreting the result, being performed by
non specialized laboratory technicians.
Objective: To see the sensitivity and specificity
of Latex particle agglutination test to cerebrospinal fluid (CSF) culture in etiological diagnosis
of bacterial meningitis particularly when antibiotic treatment has already been started
Material and methods:

Bhutta ZA,4 in his review of burden of H-influenza in Pakistan has reported it to be significant
cause of meningitis in Pakistani children. Some
time etiological agent is hindered by excessive
use of antibiotic by health care providers.
From mid 70s simple fast and cheap method to
identify etiological agent in pyogenic meningitis is immunological technique such as latex
particle agglutination test (LPA) Advantage
of this test as an early etiological diagnosis and
the possibility of introducing an appropriate
therapy will probably reduce the morbidity and
mortality rate of great promise is the CSF latex
agglutination test (LAT) which various authors
have confirmed as simple with superior sensibility and specificity and unaffected by previous
antibiotic therapy.7
Small amount of research works has been done
in Pakistan to see the note of LPA in diagnosing
the pyogenic meningitis in our study8 done at
Chandka Medical College, Larkana and Sheikh
Zayed Hospital, Lahore 41 cases of pyogenic
meningitis were studied to compare gram staining method with latex particle agglutination
technique by taking the CSF culture as a standard test. The comparison was done for sensitivity, specifity and efficacy of the test. The sensitivity and specifity and efficacy of gram staining
were 84.2%, 54.3% and 88.2% and latex particle
agglutination test was 100% 13.6%, 13.6% respectively.
Due to paucity of adequate data in Pakistan further studies are needed to see the importance of
LPA in diagnosing the bacterial meningitis as:
Its reported high sensitivity and specificity ranging from 80-100%. Its simplicity in execution

Setting: Pediatric Medicine unit-I of National
Institute of Child Health, (NICH) Karachi.
Duration of study: The duration of study was
one year from 19th August 2019 to 19th August
2020.
Sample size: 42 patients meeting the mentioned
inclusion and exclusion criteria were included.
Sampling technique: Non-probability purposive.
Sample selection:
Inclusion Criteria: Any child coming with the
history and sign suggestive of bacterial meningitis, weight more than 3 kg and age greater than
2 months and less than 12 years included in the
study. Onset of illness suggestive of meningitis
less than 7 days prior to admission. CSF Pleocytosis >10/mm3.
Exclusion Criteria: Neurosurgical conditions
(for example neural tube defects). Known cerebral palsy. Known chronic afebrile seizure
disorder. Progressive degenerative brain disorder. Cranial fracture with or without CSF leak.
Known immunodeficiency (congenital and
acquired). Known congenital cyanotic heart
disease. Known deafness prior to admission. Evidence of measles, mumps or chicken pox present. History of being ill for more than 7 days.
This is a cross sectional study. In data collection
we took detailed history and clinical examination in all the selected patients. Initial investigations were CBC, CSF D.R, CSF culture, gram
stain, LPA, blood culture and blood sugar.
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Table 1: Age distribution (n = 42)
Age Intervals

Number of children (%)

≤1 year

30 (71.5)

2 - 6 years

8 (19)

7 - 12 years

4 (9.5)

Mean±SD = 1.75± 2.63 years

Table 2: Distribution according to symptoms (n = 42)
Symptoms

Number of patients (%)

Fever

40 (95)

Vomiting

36 (85.7)

Poor feeding

30 (71.4)

Seizure

28 (66.6)
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Patients coming to out patient or emergency department of National Institute of Child Health
with suspected meningitis full filling the eligibility criteria were enrolled. Any consent from parent/guardian, the lumber puncture with other
specific tests will be done and then CSF will be
sent for following tests. CSF, detail report, CSF
Gram staining. CSF Culture. CSF Latex Particle
Agglutination Test.
The result of these was compare to evaluate the
efficacy of Latex Particle Agglutination test to
CSF Culture in diagnosis of bacterial meningitis.

*More then one symptoms were seen in children

Total

Data analysis: Data was analyzed by using SPSS
version 20.0. Frequency and percentages were
calculated for all qualitative variables like sex,
symptoms (fever, seizure, vomiting and poor
feeding), etiological organisms (H. Influenzae
type b, S. Pneumoniae, N. Meningitidis A), results of LPA and CSF in term of positve and
negative, outcomes of patients (either survived
or died) and complications. Mean±SD was
computed for age. Sensitivity and specificity of
LPA test was calculated by using CSF as gold
standard. Sex ratio was also being calculated.

10 (FP)

18

Results:

2 (FN)

22 (TN)

24

10

32

42

Total 42 children with bacterial meningitis on
the basis of CSF detail report were included
in the study. Out of 42 children 25(59.5%)
were male and 17(40.5%) were female (Fig-1)
(M: F = 1.5: 1). Mean±SD age of children was
1.75±2.63 years most of the children (range 2 –
144 months), most of the children 30 (71.5%)
had one or less then one year of age. (Table-1)

Table 3: Common etiological organisms in bacterial meningitis
ON the Basis of LPA & CSF Culture

Number of patients (%)

Hemophilus Influenzae type b

12 (28.5)

Streptococcus Pneumoniae

6 (14.3)

Neisseria Meningitidis

2 (5)

*In 22 (52.3%) patients no organisms were found, LPA = Latex Agglutination Test, CSF = Cerebrospinal Fluid Culture

Table 4: Cross tabulation for sensitivity and specificity of latex agglutination test with cerebrospinal fluid culture
Latex Agglutination Test
(LPA)

Cerebrospinal Fluid Culture (CSF)
Gold Standard
CSF +ve

CSF –ve

LPA +ve

8 (TP)

LPA –ve
Total

Sensitivity = 80%, Specificity = 68.7%, LPA = Latex Agglutination Test, CSF = Cerebrospinal
Fluid Culture, TP = True Positive, FN = False Negative, FP = False Positive, TN = True Negative

Table 5: Outcomes of patients (n = 42)
Outcomes

Number Of Patients (%)

Survived without Sequelae

23 (54.8)

Survived with Sequelae

18 (42.8)

Died

1 (2.4)

Figure 1: Sex distribution n = 42,
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F: M = 1: 1.5

Most common symptoms were fever in 40
(95%) children while vomiting in 36 (85.7%),
poor feeding in 30 (71.4%) children and seizures in 28 (66.6%) children (Table-2).
Common etiological organism identified by
LPA and CSF in our study was H. influenzae
type b 12 (28%), S pneumonia 6 (14.3%) and
N. meningitides A 2 (5%) Culture of CSF was
positive in 10 (24%) cases while LPA test positive in 18 (43%) of cases. Fig-2. Sensitivity and
specificity of LPA test was calculated by using
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Table 6: Complications in children survived with sequelae (n = 18)
Complications

Number of Children (%)

Deafness

10 (55.6)

Motor deficit & Seizure disorder

6 (33.3)

Hydrocephalus

2 (11.1)

sharp contrast to CSF culture test were positive
only in 24% cases. This clearly demonstrates that
LPA test for bacterial antigen detection in CSF
is far superior to the conventional tests for the
etiological diagnosis of bacterial meningitis.
H. Influenzae type b was the major organism
responsible for bacterial meningitis in about 21
(50%) of patients, S. pneumonia was encountered in 8 (19%) cases while N. meningitides A
was in only 3 (7%) cases.

Figure 2: Keys:LPA +Ve= Latex agglutination test positive
CSF +Ve= Cerebrospinal fluid culture positive
CSF as gold standard. Sensitivity of LPA was
80% while specificity was 68.7%. (Table-4)
Regarding outcomes, out of 42 patients 23
(54.8%) patients were survived with out sequelae while 18 (42%) survived with sequelae and
only one (2.4%) patient died (Table-5).
Table-6 showing the complications in children
who survived with sequelae, out of 18 (42.8%)
survived patients with sequelae, deafness was
seen in 10 (55.6%) patients, motor deficit and
seizure disorder was seen in 6 (33.3%) patients
while hydrocephalus was seen in only 2 (11.1%)
patients.
Discussion:
As latex particle agglutination test become more
popular and commercially available, it is important to evaluate their sensitivity and specificity
under difficult working condition. This is especially important for those countries with limited
laboratory facilities, where LPA could become a
potentially useful diagnostic test because of its
simplicity and relatively low cost.
In the present study, LPA test for bacterial antigen detection was performed in 42 cases of
bacterial meningitis. The LPA test was positive
in 18 (43%) cases, with sensitivity and specificity of 80% and 68.7%, respectively, this is in very

Reports on +ve results of LPA vary from high
(75 – 100%) to low (20 – 60%). In this study
bacteria in CSF responsible for meningitis identified with help of LPA in 43% of children this
result is in accordance with Dirks,9 and Kaldar,10
who reports 20 – 60% positive results.
The sensitivity and specificity obtained in this
study were at least as high as those reported by
other authors from developed countries, sensitivity and specificity is in accordance with Girgis
NI, Farid Z et al.11
One of the local study also showed the positivity of LPA is about 89.83%.12 Singh13 et al also
found a diagnostic accuracy of LPA test to be
very high. Similar was the experience of William
and Hart14 from United Kingdom. Finley15 et al
didn’t recommend the routine use of LPA test in
meningitis. However, others workers16 et al advocate the diagnosis of bacterial meningitis especially in situations where patients has received
prior antibiotic. The results of the present study
also agree to the above statements.
Our study of 42 patients had shown that common bacterial antigen can accurately detected in
developing countries like Pakistan by LPA technique.
Conclusion:
The study concludes that LPA test is superior
test for the etiological diagnosis of bacterial
meningitis as compared to the conventional test
like CSF culture. It has a high sensitivity and
specificity and is rapid enough to guide the clinician for institution of proper antibiotics. The
Pak J Surg 2021; 37(4):273-77
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use of specific treatment would reduce the emergence of bacterial resistance. So it should be as
an adjunct laboratory test for establishing the
etiological diagnosis of bacterial meningitis particularly in pretreatment cases.
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