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Abstract
Analysis of cerebrospinal fluid (CSF) is needed to make a meningitis diagnosis to assist in the proper 
management of patients. There is a good correlation between the results of reagent strip test and laboratory 
methods of CSF protein, sugar, and leukocyte estimation. CSF supplies nutrients to tissue in the nervous 
system. CSF eliminates waste products from cerebral metabolism. Cerebrospinal fluid has three main 
functions: CSF protects against trauma on the brain and spinal cord. Meningitis is a rare infection that 
affects the delicate membranes called meninges, which cover the brain and spinal cord. Index test was 
done for testing meningitis using urinary reagent strips. An intrusive outpatient procedure used to remove 
a sample of cerebrospinal fluid (CSF) from the spine’s subarachnoid area is a lumbar puncture (LP), also 
called a spinal tap. A urinary test strip or dipstick is a simple medical tool used in normal urinalysis to assess 
abnormal differences in a patient’s urine. There is a good correlation between the results of reagent strip test 
and laboratory methods of CSF protein, sugar, and leukocyte estimation. The review gives a clear view and 
knowledge about the usage of urinary reagent strips in measuring CSF for meningitis.
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Introduction

Analysis of cerebrospinal fluid (CSF) is needed to 
render a diagnosis of meningitis to aid in the proper 
treatment of patients. There is a strong connection 
between the results of reagent strip test and laboratory 
methods of CSF protein, sugar and leukocyte 
estimation1. The estimation of CSF cell count is required 
while the estimation of sugar and protein levels requires 
appropriate laboratory help.Such services are often not 

accessible online2.

Resource-limited environments, and the turnaround 
times are long even in environments where available.
There are currently no prompt point-of -care tests 
available for meningitis diagnosis3. Using urinary 
reagent strips can be calculated the presence of glucose, 
fat, leukocytes, erythrocytes and pH in a body fluid4. In 
the past, CSF cellularity and chemistry were calculated 
using reagent strips, but the results were variable and 
the process did not gain popularity. Such strips can be 
an ideal test if proved effective to help clinicians make 
a simple bedside diagnosis of meningitis and start 
treatment5. This will greatly help health care workers 
who work in resource-limited environments6.

We planned this analysis to evaluate whether urinary 
reagent strips are used to make a semi-quantitative 
assessment of Fat, glucose, and leukocyte esterase 
activity (as contrasted with CSF glucose, fat, and cell 
count) are sufficient to differentiate between normal and 
abnormal CSF samples7. This review has been done by 
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a thorough literature search. Diagrams were made using 
brushes redux application.

URINARY MULTI REAGENT STRIPS IN 
CEREBROSPINAL FLUID ANALYSIS

Automatic urine test strip analysis using automated 
urine test strip analyzers is a well-established procedure 
in urinalysis of modern times8. Calcium, plasma, 
glucose, bilirubin, urobilinogen, ketones, leukocytes, 
creatinine, microalbumin, pH, ascorbic acid, and protein 
can be assessed9.

Simply put one drop of your urine sample on a single 
chemical dipstick pad and wait for the time needed to 
measure the sample against the chart10. So proceed to 
the next strip check, and so forth11. Only be sure that the 
eyedropper, and any container used for urine collection, 
is sterile12.

Using a collection jar to collect urine mid-stream, 
Then dip the strip into the sample for no more than 2 
seconds and extract any excess by wiping the bottle side 
test strip and later write the results after 60 seconds (write 
after 90-120 seconds for checking for Leukocytes)13. 
Urine Reagent Strips (Figure 1) are strong plastic 
strips onto which are attached several different reagent 
area14. The test is designed to detect one or more of the 
following urine analytes: Leukocytes, Glucose, Ketone 
(Acetoacetic acid), Bilirubin, Blood, Specific Gravity, 
Protein, Urobilinogen, Nitrite, Ascorbic Acid, and 
Multiple Reactive Strips15.

Figure 1: A model diagram of Urinary Reagent 
Strip. The diagram was made using brushes redux 

application.

Uses Of Urinary Reagent Strips:

Diagnostic reagent strips are widely used in clinical 
urine and blood analysis, particularly for monitoring 
the concentration of glucose16. Tests are collected 
instrumentally or visually as quantitative thresholds 
and outputs. Dry reagents are used in a number of ways 
when producing strips17. A reagent strip is a thin sheet of 
paper that is impregnated with a reagent(= a material that 
induces a chemical reaction) of a particular substance 
contained in a body of fluid of test for that substance. 
Through urine, reagent strips react with protein and 
show its presence and level18. Doctors are calling for a 
urine test to help diagnose and treat a variety of disorders 
including kidney , liver, diabetes, and infections19. Urine 
may be tested for specific proteins, sugars, hormones, 
or other chemicals, some bacteria, and their acidity or 
alkalinity20. If the urine is alkaline, 1 ml of dilute acetic 
acid will help to dissolve phosphates that may obscure the 
elements that have formed. The two medical providers 
able to detect sexually transmitted diseases (STDs) 
using a urine test are chlamydia and gonorrhea. Most 
STDs or sexually transmitted infections (STIs) don’t 
cause overt physical signs or symptoms, as healthcare 
providers often call them21.

CerebroSpinal Fluid (CSF):

Cerebrospinal fluid has three main functions: 
CSF protects against trauma on the brain and spinal 
cord22. CSF supplies nutrients to tissue in the nervous 
system.CSF eliminates waste products from cerebral 
metabolism23. This is a continually generated and 
consumed watery fluid that flows throughout the brain 
and across the surface of the brain and spinal cord in the 
ventricles. The abbreviation is CSF24. The CSF obtained 
after a lumbar puncture is tested to diagnose disease. 
A combined cycle of diffusion, pinocytosis and active 
transfer produces the cerebrospinal fluid ( CSF) from 
arterial blood into the choroid plexuses of the lateral 
and fourth ventricles. Ependymal cells produce a small 
amount too25. The ventricle volume is approximately 25 
ml.

The concentration of proteins is lower in both 
cisternal and ventricular CSF.Normal CSF is composed 
of 0-5 mononuclear cells26. Measured at lumbar puncture 
(LP), the CSF pressure is 100-180 mm H2O (8-15 mm 
Hg) with the patient lying on the side and 200-300 mm 
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with the patient sitting up27. Cerebrospinal fluid has 
three main functions: CSF protects against trauma on the 
brain and spinal cord.CSF supplies nutrients to tissue in 
the nervous system. CSF prevents brain absorption of 
waste materials28. Although CSF’s primary purpose is 
to protect the brain inside the skull and act as a shock 
absorber for the central nervous system, CSF also 
circulates blood-filtered nutrients and chemicals, and 
eliminates waste products from the brain.CSF is formed in 
the brain via the choroid plexus and then reabsorbed into 
your bloodstream29. A CSF sample is typically obtained 
by the operation of a lumbar puncture often known as 
a spinal tap30. A sample analysis involves calculating 
and testing for: the fluid strain. This test is performed for 
calculating pressure inside the CSF and for collecting a 
fluid sample for further research31. Testing of CSF may 
be used to identify some neurological conditions. This 
may involve infections (such as meningitis) and damage 
to the brain or spinal cord32.

Meningitis:

Meningitis is a rare infection that affects the delicate 
membranes — called meninges— which cover the brain 
and spinal cord33. The first symptoms are usually fever, 
vomiting, headache and feeling unwell.Limb discomfort, 
pale skin, and cold hands and feet frequently manifest 
earlier than rash, neck stiffness, aversion to bright lights 
and uncertainty. Septicaemia can occur with meningitis 
or without it34.

Actually there are five types of meningitis- bacterial, 
viral, parasitic, fungal and noninfectious— each 
categorized by disease origin33. Bacterial meningitis is 
serious, and can be fatal. Death can happen in as few 
hours35. Most people are recuperating from meningitis. 
However, the infection can cause permanent disabilities 
(such as brain injury, hearing loss, and learning 
disabilities 3,36.

Bacterial meningitis is serious, and can be fatal.
Death can happen in as few hours.Most people are 
recuperating from meningitis37. However, the infection 
can cause permanent disabilities (such as brain injury, 
hearing loss, and learning disabilities)38.

Index Test and definite tests:

Index research was performed by one of the 

investigators using urinary reagent strips that can detect 
ten parameters, including protein, glucose, and esterase 
leukocytes39. With the help of a pipette, 2–3 drops of 
undiluted CSF were applied to protein, glucose, and 
leukocyte esterase patches and the color change was 
reported and interpreted using the color grading provided 
by the manufacturer40. Leukocytes in cerebrospinal 
fluid:A standard CSF WBC count is < 5 cells / mm3, and 
the reagent strip requires at least 10 cells for detection 
and has an upper limit of 500 cells / mm3 for detection. 
The reaction does detect the presence of esterase on 
granulocytes, however.Using the color grading given 
by the manufacturer (less than 10 granulocytes / mm3, 
no colour; 10‐75 granulocytes / mm3, 1 +; 75‐500 
granulocytes / mm3, 2+;>500 granulocytes / mm3, 3 +), 
we used undiluted CSF and interpreted the test result41. 
CSF glucose: A typical level of CSF glucose is 2/3 of the 
plasma glucose.CSF glucose levels dropped in bacterial 
meningitis and fungal meningitis. We calculated if 
CSF glucose was below or above 50 mg / dL, using the 
reagent strip. The interpretation of the findings on the 
reagent strip was no color change as less than 50 mg / 
dL and any color change as greater than 50 mg / dL42. 
CSF protein:Normal CSF proteins vary from 15 to 45 
mg / dL; the strip protein detection range is between 
less than 30 mg / dL and 500 mg / dL.We decided if the 
CSF protein was < 30 mg / dL (normal), 30 to 100 mg 
/ dL, or > 100 mg / dL.Total color definition on reagent 
stripes was as follows: less than 30 mg / dL, no color 
change; between 30 and 100 mg / dL, 1 +; between 100 
and 500 mg / dL, 2 +; and more than 500 mg / dL, 3 +43. 
A definite test should be an objective blind investigator 
who has done conclusive research. The tests performed 
were cell count by Neubauer ‘s chamber followed by a 
differential count on two centrifuged smears: one stained 
with hematoxylin and eosin stain, and the other stained 
with Leishman stain along with an automated analyzer’s 
protein and sugar estimate44.

Urinary Reagent Strips In Measuring CSF:

It is commonly known as an index test. With the help 
of a pipette, 2–3 drops of undiluted CSF were applied 
to protein, glucose, and leukocyte esterase patches, and 
the color change was reported and interpreted using the 
color grading given by the manufacturer45. The reagent 
stripe is designed to detect the range of 15 to 500 cells 
/ mm 3 leukocytes. A spinal tap is necessary to obtain 
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cerebrospinal fluid ( CSF) for a definitive meningitis 
diagnosis. The CSF also indicates reduced sugar 
(glucose) levels in people with meningitis, along with an 
elevated white blood cell count and decreased protein46. 
CSF check up treats bacterial meningitis47. Typical 
findings include: increased opening pressure, high 
protein, and hypoglycorrhachia.The appearance of the 
fluid is sometimes blurry or turbid.bThe concentration 
of CSF leukocytes is normally elevated with pleocytosis 
of a neutrophilic nature.A red color occurs with fresh 
blood or brownish with old blood. The protein elevation 
is believed to be due to blood-brain barrier disruption 
and serum protein leakage into the CSF. In bacterial 
meningitis, CSF proteins are typically the largest, and 
can exceed 1,000 mg / dL.If the CSF appears blurry 
it may indicate that white blood cells or proteins are 
tainted or accumulation. If the CSF appears bloody 
or red it may be a sign of bleeding or inflammation of 
the spinal cord. Increased CSF pressure can be due to 
increased intracranial pressure (skull pressure)48. The 
concentration of proteins is lower in both cisternal 
and ventricular CSF.Normal CSF is composed of 0-5 
mononuclear cells49. Measured at lumbar puncture (LP), 
the CSF pressure is 100-180 mm H2O (8-15 mm Hg) 
with the patient lying on the side and 200-300 mm with 
the patient sitting up. This test is identical to a blood test 
where a needle is inserted into the blood test artery50.

Procedure For Testing CSF:

An intrusive outpatient procedure used to remove 
a sample of cerebrospinal fluid (CSF) from the spine’s 
subarachnoid area is a lumbar puncture (LP), also called 
a spinal tap. Many techniques can also be used to extract 
CSF, but they are used mainly in people who have spine 
deformities or are unable to undergo a normal lumbar 
puncture.A needle can be inserted at the base of the brain 
under the occipital bone51. You can drill a hole directly 
into the skull too52. If appropriate CSF is obtained it 
will be sent to a laboratory35.The laboratory technicians 
must position the CSF in medium cultured dishes. The 
plates are supervised for the development of infectious 
organisms.If no growth occurs, the test is considered 
average, or negative.The test is considered positive if 
the CSF detects bacteria , viruses or fungi53. CSF culture 
tests will help the health care provider decide what 
causes the symptoms.You may need more checking, 
such as: Blood crops, Total Blood Count (CBC), CT 

scanning or magnetic resonance imaging (MRI); Your 
health care provider will support you in drawing up a 
recovery plan to best address and relieve the symptoms 
you encounter54. Within the CSF a population of CSF is 
used to detect infectious species.The CNS is vulnerable 
to bacterial, viral and fungal infections. A culture of CSF 
can help to diagnose a variety of disorders including: 
Bacterial Meningitis or Infection, Mummy diseases, 
Bleeding in the brain55(hemorrhage of the subarachnoid), 
Epilepsia, Multiple sclerosis, Lyme Borrelia, Syndrome 
of Guillain-Barré. CSF pressure can also be calculated 
concurrently with the execution of a CSF culture56.

Advantages and Disadvantages of measuring 
CSF for diagnosing meningitis:

Although CSF’s primary purpose is to protect the 
brain inside the skull and act as a shock absorber for 
the central nervous system, CSF also circulates blood-
filtered nutrients and chemicals, and eliminates waste 
products from the brain57. Urinary strips in testing 
of CSF for meningitis helps in biochemical analysis 
of CSF, whether the levels of glucose and protein are 
altered or maintained. This can be an ancillary method to 
confirm the biochemical parameters. However it shows 
the biochemical status of the CSF, the reagent strips will 
give only semi quantitative levels of the glucose and 
protein value. The cell count is not possible with the 
strips even though the leukocytes count is in urine. The 
CSF culture is not harmful while there are risks in the 
selection of CSF.Risks of puncture to the lumbar include: 
Inconvenience or pain during treatment,Bleeding of the 
spinal cord, particularly in people with low platelet 
count or blood thinners (thrombocytopenia), Headache58 
following leakage of CSF, Infection of Virus, Shock to 
the nerves. Lumbar punctures usually should not be 
performed on someone with a brain tumor or cyst.The 
operation can cause brain damage in these cases, and 
even death59. By avoiding strenuous activities on the 
day of the operation and remaining well hydrated you 
will reduce the risk of headache. A non-prescription 
medication, like acetaminophen (Tylenol), can help 
relieve back pain or headache60.

Conclusion

The analysis offers strong insight and information on 
the use of urinary reagent strips in the calculation of CSF 
for meningitis. The principle of the chemical reactions 
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and colour reactions will be maintained both in the urine 
sample and cerebrospinal fluid sample. These concepts 
kindled the researchers in the field of neuropathology 
and made them to analyse the use of reagent strips in 
CSF analysis. Many successful results were obtained 
with a few limitations which were mentioned in this 
article. 
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