KUFA JOURNAL FOR NURSING SCIENCES.VOL.9 No. 1 / 2019

Some Biochemical and Cellular laboratory Indicators in the
Cerebral Spinal Fluid among Suspected Bacterial Meningitis
Patients
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ABSTRACT:
Background: This study was conducted on 200 children and adult of both sexes who attended Al- Zahra
Maternity and Children Teaching Hospital &Middle Euphrates Neuroscience Center in Al-Najaf province from
July 2016 to July 2017 because they complaining of some symptoms that may related to meninges infection. The
mean ages of suspected patients were 13.09 years for males (109), and 11.28 years for females (91).
Aim of study: Identification of biochemical contents (glucose and protein level) and cell count (neutrophil and
lymphocyte) of CSF among patients with meningitis.
Methodology: The biochemical examination of spinal cord fluid (glucose and protein level), as well as the
number of white blood cells (lymphocytes and rectangles), was conducted for the period from June 2016 to June
2017. All the biochemical tests (glucose and protein), counting the cells of the spinal cord fluid, making the
direct swabs and dyeing them with chromium were done. In addition, the samples were planted with special
farms for all the subjects. The average glucose level in cerebrospinal fluid of meningitis patients was 62.54 mg /
dl. While the mean total protein level in CSF of meningitis patients was 27.23 mg / dl. Equivalent and lymphatic
cell counts were predominant in the same spinal fluid of patients.
Results: The mean level of glucose in CSF of meningitis patients was 62.54 mg/dl. The mean level of total
protein in CSF of meningitis patients was 27.23mg/dl. Neutrophil & lymphocyte was the predominant cell in
CSF of all suspected meningitis patients.
Conclusion: The positive parameters in the analysis of CSF may be used to differentiate between bacterial and
non- bacterial meningitis. Positive bacterial meningitis does not depend on the result of CSF sugar & protein
only.
Recommendation: Give priority to medical soon attending and laboratory analysis
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INTRODUCTION
Meningitis is defined as an inflammation of the protective membranes (meninges) that
surround the brain and spinal cord ), the severity of the meningitis related with microbial
causes that may be bacteria, viruses, mycobacteria, parasites and fungi . The incidence of
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meningitis is usually high in developing countries, with poor-socioeconomic status ©,
streptococcus pneumonia, Neisseria meningitides, and Haemophilus influenza are mostly
detected with documented cases of community-acquired bacterial meningitis “®. In bacterial
meningitis, cell number is actually changed, especially the polymorph nuclear cells, as well as
hypoglycorrhachia and high CSF protein concentration ©. CSF glucose normally decreases in
about 75 % of meningitis cases . An insignificant decrease in the CSF glucose concentration
has been found in viral meningitis, tuberculosis meningitis associated with low CSF glucose
level ®. The CSF protein is typically increased in bacterial meningitis. The protein level higher
than 500 mg/dl is strongly correlated with the expansion of neurological disorders ©.

AIM OF STUDY
Identification of biochemical contents (glucose and protein level) and cell count
(neutrophil and lymphocyte) of CSF among patients with meningitis

METHODOLOGY

The study was conducted on 200 patients of different ages and genders (109 males and 91
females) who attended as clinically suspected meningitis cases in AL-Najaf providence, from
July 2016 to July 2017.
CSF glucose test: GLUC-PAP (Glucose liquicolor) test was used for determination of glucose in CSF.
It was done according to manufacturer instruction.
CSF protein test: (Total protein liquicolor) Photometric colorimetric test was used for total proteins of
CSF, it was done according to manufacturer instruction
CSF W.B.Cs. count: The cell count of CSF was performed by neubauer chamber of white blood cells
(lymphocyte and neutrophil).

RESULTS:

1- CSF glucose level: CSF glucose level of suspected meningitis patients according to age group.
Table (V): CSF glucose level of suspected meningitis patients according to age groups

CSF glucose
No. Mean mg/dl Std. Deviation | Std. Error Minimum Maximum

mg/dl mg/d| mg/d| mg/d|

>1Y 37 48.16 7.77 1.27 30.00 65.00
1-9Y 73 54.42 13.65 1.59 30.00 115.00
10-19Y 32 75.37 19.49 3.44 45.00 120.00
20-29 Y 26 75.23 14.75 2.89 50.00 100.00
30-39Y 21 81.42 18.57 4.05 45.00 120.00
40Y < 11 90.36 19.80 5.97 40.00 120.00
Total 200 64.13 20.18 1.42 30.00 120.00

The mean of the glucose level was 48.16 - 90.36 in less than one year age groups, while
the minimum and maximum value were 30.00 and 120.00 mg/dl respectively (tablel, Figurel).

Figures (1): The correlation of age group with CSF glucose level
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2- CSF Protein level: CSF protein level of suspected meningitis patients according to age
groups.

Table (2): CSF protein level of suspected meningitis patients according to age groups

Descriptive
CSF protein
No. Mean Std. Deviation | Std. Error Minimum | Maximum

mg/dI mg/dI mg/dI mg/dI mg/dI
>1Y 37 24.94 9.74 1.60 10.00 45.00
1-9Y 73 26.73 11.72 1.37 9.00 54.00
10-19Y 32 29.06 11.43 2.02 15.00 60.00
20-29Y 26 31.50 12.55 2.46 15.00 60.00
30-39Y 21 31.42 10.97 2.39 14.00 50.00
40Y < 11 37.81 15.50 4.67 15.00 65.00
Total 200 28.50 11.90 0.84 9.00 65.00

The mean of the protein level was 28.94 - 37. 8 mg/dl in less than 1 year age groups,
while the minimum and maximum values were 9.00 and 650.00 mg/dl respectively (table 2).

3- CSF W.B.Cs. count.
1- CSF neutrophil count: CSF neutrophil count of suspected meningitis patients according
to age groups
Table (3): CSF neutrophils count in suspected meningitis patients of according to age

groups.
Descriptive
Neutrophil
No. Mean ; Std. Deviat3ion Std. Erro3r Minimur? Maximur3n

cell/mm cell/mm cell/mm cell/mm cell/mm
>1Y 37 71.89 124.97 20.54 0.00 500.00
19Y 73 52.20 67.76 7.93 0.00 280.00
10-19Y 32 64.62 104.48 18.47 0.00 500.00
20-29Y | 26 36.84 36.98 7.25 0.00 150.00
30-39Y | 21 32.90 34.98 7.63 0.00 100.00
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40Y < 11 58.18 43.08 12.99 10.00 150.00
Total 200 54.14 82.10 5.80 0.00 500.00
The mean value of neutrophil according to ages was 71.89-58.18 cell/mma3. It increased

in age groups (less than 1 year) and the minimum & maximum values were 00.00 and 150.00
cell/mma3 respectively.
2- CSF lymphocyte count: CSF lymphocyte count of suspected meningitis patients

according to age groups

Table (4): CSF lymphocyte count in suspected meningitis patients of according to age
groups

Descriptive
Lymphocyte
No. Mean ; Std. Deviatsion Std. Errosr Minimur131 Maximur:p

cell/mm cell/mm cell/mm cell/mm cell/mm
>1Y 37 33.64 63.73 10.47 0.00 300.00
19Y 73 28.19 44.37 5.19 0.00 200.00
10-19Y | 32 23.37 29.52 5.21 0.00 100.00
20-29Y | 26 38.50 63.80 12.51 0.00 200.00
30-39Y | 21 43.61 68.00 14.84 0.00 200.00
40Y < 11 46.36 60.01 18.09 2.00 200.00
Total 200 32.39 52.81 3.73 0.00 300.00

The mean value of lymphocyte count according to ages was 33.64 — 46.36 cell/mma3. It
increased in age groups 40 years and the minimum and maximum values were 00.00 and
300.00 cell/mma3 respectively.

DISCUSSION

The current study was conducted on 200 suspected meningitis patients , attended
Middle Euphrates Neuroscience Center & Al- Zahra Maternity and Children Teaching
Hospital in Al-Najaf .The cases were firstly diagnosed by neuroscience specialist as suspected
meningitis and glucose , protein and cell count were done for them.

Regarding the number of suspected patients, 109 patients (54.5%) was of males and
9l1patintes (45.5%) of females of different ages. This percentage is nearly corresponding to
other research %™V put not corresponding to ?. The variation between the numbers of male
and female patients are poorly understood except hypothesis that assumed the increased of
male susceptibility may belong to immune deficiency 2.

CSF glucose level was significantly decreased < 40 mg/dl) in patients with bacterial
meningitis, this come agree with ¥ in Iraq and “* in Egypt, but the current result is not agree
with result of ©,

The variation of glucose level in meningitis may be due to glycolysis by both white
cells and pathogen, or may be due to impaired CSF glucose transport through the blood -
brain barrier 7).

The CSF protein level was elevated more than 50 mg/dl in both suspected bacterial
meningitis patients, this result comes agree with®, but disagree with other research 89,
who found the CSF protein level was higher in positive meningitis patients only. Also the
current result of elevation of CSF protein level in positive meningitis cases was confirmed by
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many searches ® in Iragq, ®¥ in Egypt, ®® in Portugal, ®® in South Korea and ¥ in Nepal,
who referred to marked elevation of CSF protein level in bacterial meningitis patients only.

It was found significant (p=0.007) predominant of neutrophils in CSF of positive
bacterial meningitis patients when compared with lymphocytes, and this predominant count of
neutrophils was insignificant (p= >0.05) among different positive bacterial meningitis (N.
meningitis, S. pneumoniae, and H. influenza). This result was in agreement with the results of
author ®Y, but not in agreement with other author ®®. The increase of neutrophils in CSF of
positive cases occurs due to infection although several authors have demonstrated, that the
CSF neutrophils cannot be distinguished between bacterial and non-bacterial meningitis .

CONCLUSION

The positive parameters in the analysis of CSF may be used to differentiate between
bacterial and non- bacterial meningitis, Positive bacterial meningitis dose not dependable on
the result of CSF sugar & protein only.

RECOMMENDATION
Give priority to medical soon attending and laboratory analysis.
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