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ABSTRACT
Background: Bacterial meningitis is a medical emergency and late diagnosis and treatment can lead to neurological
damage and death. For definitive diagnosis of meningitis, laboratory based CSF analysis is required which is based on
microscopy, protein and sugar estimation. This requires laboratory set up with experienced pathologist and long turn
around time. Hence urinary reagent strips as a semiquantitative method can be applied for CSF analysis. This method
can be used where laboratory set up is not available as well as bedside test for early diagnosis of bacterial meningitis.
The present prospective study was undertaken to evaluate the utility of urine reagent strips in rapid diagnosis of
bacterial meningitis. The aim of the present was to evaluate the role of urine reagent strips in the analysis of
cerebrospinal fluid in suspected cases of meningitis.
Methods: The prospective study was carried out in the department of pathology in a tertiary care centre for a period
of 6 months from September 2018 to February 2019. CSF analysis of suspected cases of meningitis was done with
urine reagent strip as well as with standard laboratory method. The results of both were compared.
Results: Out of 79 cases of meningitis, 68.35% cases were of bacterial meningitis. The specificity and sensitivity of
CSF analysis with reagent strip was 93.33% and 82.35% respectively, for cell count, 94.4% and 88.2% respectively
for proteins and 91.3% and 60.2% respectively for glucose.
Conclusions: Semiquantitative analysis of CSF sample with urine reagent strips helps in rapid diagnosis of bacterial
meningitis and can be useful to facilitate therapeutic decisions in resource constrained settings.
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INTRODUCTION
Bacterial meningitis involves the infection of brain and
spinal cord. Timely diagnosis of meningitis with
cerebrospinal fluid analysis and its prompt treatment is
necessary to prevent further morbidity like permanent
neurological damage and consequent mortality.1,2
Serious consequences of bacterial meningitis as
permanent neurological damage is observed in neonates.
Also in paediatric population febrile convulsion make

allusion to meningitis creating a diagnostic dilemma. 3 For
definitive diagnosis of meningitis, laboratory based CSF
analysis which involve microscopy, protein and sugar
estimation.4 This test requires experienced pathologist
and long turn around time. Hence urinary reagent strips
as semiquantitative method can be used for the CSF
analysis where sound laboratory tests are not available as
well as bedside test for early detection of cases of
bacterial meningitis.5,6
The present study is a prospective study undertaken to
evaluate the role of urinary reagent strip method in the
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analysis of CSF for rapid diagnosis of bacterial
meningitis.
The aim of present study was to evaluate the role of urine
reagent strips in cerebrospinal fluid analysis in suspected
cases of meningitis.
METHODS
The prospective study was conducted in the department
of Pathology at a medical college and tertiary care
hospital for a period of 6 months from September 2018 to
February 2019. Ethical clearance was taken from an
institutional ethical committee.
Inclusion criteria
All CSF samples from suspected cases of meningitis from
September 2018 to February 2019 were included in the
study. Demographic profiles such as age and sex were
recorded. Both the definitive test and index test were
carried out.
Exclusion criteria
Haemorrhagic samples and samples received after an
hour of tap were excluded.
Definitive test
Leucocytes count was carried out using Neubauer’s
chamber. The differential count was done using smears
prepared from centrifuged CSF sample stained with
Leishman stain. Proteins and sugar estimation values
were obtained using automated analyser.
Index test
Urit 14 G urinary reagent strip was used for
semiquantitative analysis of test samples. Using
micropipette 2-3 drops of undiluted CSf sample was
added to leucocyte, nitrite, protein and sugar and the
colour change was recorded.
Urit 14 G reagent strip is designed to detect the range of
leucocyte from 15 to >500 cells/ul. It detects leucocytes
by estimation of leucocyte esterase.
Depending on the colour changes leucocytes are graded
as negative, of >15 neutrophils/ul, trace for 15 – 69
cells/ul, 1+ for 70 – 124 cells/ul, 2+ for 125 – 499
cells/ul, 3+ for >500 cells/ul.
The reagent strip detects proteins in the range of 30 mg/dl
to 500 mg/dl. The observations for protein include no
colour if proteins are <30 mg/dl, 1+ if it is between 30 to
100 mg/dl, 2+ in the range of 100 to 350 mg/dl and 3+ if
>300 mg/dl. For glucose the observation is no colour for
glucose level <50 mg/dl, trace for 50 – 100 mg/dl, 1+ for
100 to 250 mg/dl, 2+ for 250 to 500 mg/dl and 3+ for

>500 mg/dl. The result of index test were compared with
those of definitive test and the sensitivity, specificity,
positive predictive value and negative predictive value
were determined.
RESULTS
We received total 231 cases of suspected meningitis out
of which 79 cases (34%) proved to be of meningitis. Out
of these 79 cases, 54 cases i.e 68.35% were of bacterial
meningitis. The age group of these cases ranged from 3
days to 80 yrs.
Table 1: Age distribution of cases.
Age group
0 – 10 yrs.
11 – 20 yrs.
21 – 30 yrs.
31 – 40 yrs.
41 – 50 yrs.
51 – 60 yrs.
61 – 70 yrs.
71 – 80 yrs.
Total

No. of cases
20
06
11
11
15
10
02
04
79

Percentage (%)
25.3
9.6
13.9
13.9
18.9
12.66
2.53
5.1
100

There are 56 cases (70.88%) were adults while 29.11%
i.e. 23 cases were in the paediatric age group among
which 4 cases were neonates. Three cardinal parameters
including leucocytes, proteins and glucose test of the
reagent strip were compared with the results of definitive
test.
The specificity and sensitivity for leucocytes by the strip
method for >15 cells/cumm were 93.33% and 82.35%
respectively. PPV was 93.33 while NPV was 82.35. The
reagent strip test had a specificity of 94.4% and
sensitivity of 88.2% for proteins. Level >15 mg/dl which
increased with higher cut off detection of 2+. For sugar
taking 50 mg as cut off. Specificity was 91.3% and
sensitivity was 60.2%. Also the reagent strip when
applied for patients with suspected meningitis which
turned normal with standard test revealed similar results
and no false positive observation
DISCUSSION
Urinary reagent strips can be easily applied for
semiquantitative analysis of CSF for cell count and
chemistry and it is less time consuming than the standard
methods applied in todays practice.7 Bacterial meningitis
is more common than viral meningitis. Although bacterial
meningitis is seen in all age groups, paediatric age group
is more vulnerable as observed in the present study.
Similar observation is made by other authors.3 Delay in
the treatment in such cases can result in high fatality as
well as neurological sequelae. Hence rapid diagnosis of
meningitis with the help of semiquantitative CSF analysis
with urine reagent strip will be of great help. In the
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present study we observed high specificity for cell
counts, proteins and sugar levels with reagent strip
method. With increasing cut off values of proteins and
decreasing cut for glucose. Sensitivity also increased.
Similar observation is made by Chikkannajanp et al,
Joshi et al, Mazumdar et al, and Romanelli et al.5,8,3,9
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All the three tests revealed very high specificity and this
will definitely help clinicians to rule out doubtful cases of
meningitis. So that cases of febrile convulsions and
hypoxic seizures will be diagnosed and treated earlier.
The test can be of great help in avoiding unnecessary
over treatment in such cases. The procedure is easy to
perform and can be utilized as a bedside test for rapid
diagnosis of bacterial meningitis. It is especially helpful
in rural set ups where laboratory facilities are not
available.

1.

The only short limitation of this method is mild variation
in the cut off normal values for protein and sugar
compared to urine. Higher levels of leucocyte esterase
and protein patches of the reagent strip were associated
with higher levels of leucocyte and protein levels. By
designing strips specific for CSF analysis, the limitation
can be overcome. The leucocyte esterase patch identifies
granulocytes, hence for the diagnosis of aseptic
meningitis, this is not a sensitive test.9,10 In most
circumstances a lumbar puncture is done to exclude
bacterial meningitis and a negative strip test with a clear
CSF sample will help focus on such cases.
CONCLUSION
Semiquantitative analysis of CSF sample with urine
reagent strip helps in bedside diagnosis of bacterial
meningitis. This will also help to rule out bacterial
meningitis in case of febrile convulsions and can
facilitate therapeutic decisions in resource constrained
settings.
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