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RESULTS

This study consists of 64 infants and children diagnosed as
acute meningitis, and admitted to the Pediatric Department in
Alexandria Fever Hospital from November 1998 through July 1999.
In addition to 20 control cases. |

The diagnosis was suspected by the detailed history and
thorough physical examination, and confirmed by lumbar puncture,
and the different methods of examining the obtained CSF.

Based on CSF biochemical, cytological, and bacteriological
findings, in addition to the preliminary clinical diagnosis, the
64cases were divided into three groups:

- Group I (bacterial meningitis):

This group included 40 patients who had positive CSF smear

and/or culture for bacteria.

- Group II (presumed bacterial meningitis):

This group included 8 patients who were pretreated with
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- Group III (non-bacterial meningitis):

This group included 16 patients with negative smear and
culture. Also, the cytological and biochemical findings of
CSF were not consistent with bacterial etiology.

- Group IV (control group):
20 cases most of them presenting with fever but without any
clinical or lab. ﬁndings suggestive of meningitis and the
others were selected from El-Shatby Surgical ward and E}

Amiri Pediatric Surgical ward (CSF samples obtained during
spinal anaesthesia).

1- Age and sex distribution:

Age:

The youngest patient had only 1 month, and the oldest was
12 years old, with a mean of 5.09 +3.73 and a range of 11.92 years.
The age distribution of this series is shown in table (2); the
most common age group was less than 3 years. It included 18

patients and 9 controls; a total of 27 (32%).
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The most frequent age in our cases was below 1 year; 13
cases (15.5%), and the least was the age between 7 and 8 years; 3
cases (3.6%). Excluding control cases, the most frequent age group
of diseased children was between 3 and 6 years (21 child out of 64;
32.8%), followed by the age group below 3 years (18 child; 28%).

Sex:

Among the total 84 studied cases and controls, 51 (60.7%)
were males, and 33 (39.3%) were females, with a male to female

ratio of 1.5:1.
The sex distribution of this series is shown in table (3). There

were no statistically significant differences between the four studied

groups as regards sex distribution. (}° = 0.726, P = 0.867, P >0.05).
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Table (2): Age distnbuﬁon andmean vaiues i_n the studied
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Table (3): Distribution of the studied groups according to sex

Group1 | Groupll | GroupIlI | GroupIV| Total
Sex
No.|% |No.|% |No.!% No.| % |No.|%
Male 25 1625 4 150 | 9 5625 13 {65 | 51 1607
Female | 15 13750 4 150 | 7 14375 7 135 |33 (393
Total 40 1100 | 8 1100| 16 (100 20 |100| 84 | 100 |

x?=0.726, P = 0.867, P >0.05, Nor Significant
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2- Clinical presentation:

The most common mode of presentation was neck rigidity,
which occurred in 57 patients (89%). While fever was detected in
54 patients (84.4%), sensorial changes occurred in 49 patients
(76.5%), Kernig’s sign was detected in 46 patients (71.8%),
vomiting occurred in 45 patients (70.3%), Brudziniski’s sign in 39
patients (61%)), seizures in 29 patients (45.3%), and headache in 24

patients (37.5%).

Less common presenting symiptoms were irritability in 16
patients (25%), bulging anterior fontanel in 10 patients (15.6%),
petchial rtash in 7 patients (11%), and the least common
presentation was focal neurological sign which was detected in only
3 patients (4.7%). Frequency of clinical presentation in the studied

groups is shown in table (4).

Only Kemig’s sign, Brudziniski’s sign, and petchial rash
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“Table (4): Frequency distribution of symptoms and signs

in the studied patients (total 64)

. Groupl ! GroupII | Group HIé Total
-symng;?gcn%igns n=40) | @=8) | (n=16) | (n=64)
No. % iNo. % |No. % No. %

Neck rigidity 37 925! 7 875 13 813157 89
Fever 34 85 . 6 75 14 875 54 84.4
Sensorial change 34 8 1 6 751 9 563149 765
Kernig’s sign 34 85| 5 625 7 438 46 718
Vomiting 26 65| 7 875112 75|45 703
Brudziniski’s sign | 31 775 5 625 3 188 39 6l
Seizures 17 4251 3 375 9 56329 453
Headache 13 3255 625 6 37524 375
Irritability 9 22503 375 4 250116 25
Bulging A.F. 6 1511 125 3 188]10 156
Petchial rash 175, - - - - 7 11
fi‘;alnem"k’gi“a} S- 125 2 125 3 47
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3- Findings of CSF examinations:
A- Bacteriological examination of CSF:

Bacteriological examinations were performed for the
obtained CSF samples from all the studied patients, however, the

causative organisms (bacteria) were isolated only in patients of

group L

The commonest isolated bacteria were Neisseria
meningitides, which was isolated in 15 patients (37.5%), followed
by Hemophilus Influenza (Hib) isolated in 10 patients (25%),
Streptococcus pneumoniae isolated in 9 patients (22.5%),
Staphylococci isolated in 3 patients (7.5%), and E. coli isolated in 2
patients (5%). Only one patient (2.5%) had three organisms isolated
in his CSF culture (Streptococcus «pneumoniae, Neisseria
meningitides, and Candida). Table (5).

Distribution of patients with acute bacterial meningitis (group

I) according to sex and isolated organism is shown in table (6).
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Table (5): Distribution of patients with acute bacterial
meningitis (group I) according to isolated bacteria
Organism No. of patients %

Neisseria meningitides 15 375
Hemophilus Influenza (Hib) 10 25

| Streptococcus pneumoniae 9 22.5
Staphylococci 7.5
E. Coli 2 5
Streptococcus pneumoniae, Neisseria | ) s
meningitides, and Candida
Total 40 100

Table (6): Distribution of patients according to sex and isolated
organism in cases of acute bacterial meningitis (group D

Sex Male Female Total
Orgamsm No| % {No| % {No | %
Neisseria meningitides 9 | 60| 6 | 40 | 15 100
Hemophilus Influenza (Hib) 5 50 5 50 { 10 | 100
Streptococcus pneumoniae 8 89 1 11 9 1100
Staphylococci 1 1333, 2 |667 3 | 100
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B- Combur9 strip test:

Combur9 test was used to examine the CSF samples obtained
from all of the studied patients to determine the CSF content of
ghicose, proteins, and lenkocytes.

Table (8) shows the results of the combur9 test examination
of CSF to determine its glucose content. The table shows the
glucose value to be “negative” in 8 patients (9.5%), “<50” in 43
patients (51.2%), “50” in 8 patients (9.5%), and “>50” m 25
patients (29.8%).

The table, also shows the results of the combur9 test
examination of CSF to determine its proteins content. The table
shows the proteins value to be “30” in 26 patients (31%), “100” in
52 patients (62%), and “500” in 6 patients (7%).

In addition table (8) shows the results of the combur9 test
examination of CSF to determine its leukocytic content. The table
shows the leukocytic value to be “negative” in 25 patients (29.8%),
«10-25” in O patients (10.7%), “75” in 11 patients (13.1%) “<500”
in 2 patients (2.4%), and “>500” in 37 patients (44%).
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Results
Table (8): Chemical r_and_cytoiogical-_-rw'u-its. of the studied
atients according to Combur9 test of CSF.
Combut9 Group 1 Group Il -Gron? m | Group [ Total
No. | % [ No.{ % |No % No. | % | No. %
cose: mg/di |
ative 6 15 25 - - - - 8 9.5
] 20 1725 6 75 8 50 - - 43 {512
- - - - i 6.25 7 35 8 9.5
} 5 1254 - - 7 1 43.75 13 65 25 | 298
teins: mg/dl |
- - - - 6 37.5 20 1 100 | 26 31
) 35 {875 7 875 | 10 | 625 - - 52 62
} 5 1251 1 125 - - - - 6 7
ukocyte:
/mm®
- - - - s 13125 | 20 | 100 | 25 | 298
-25 - - 1251 8 50 - - 9 10.7
15 2 25 3 18.75 - - 11 11311
00 5 - - - - - 2 24
00 32 80 5 62.5 - - - 37 44
- - 12.5 - - - - 1 1.2
f- 4 10 2 25 i 6.25 - - 7 8.
+ 36 | 90 625 | - | - S0 ] oar |48
vz laoraz D a0 V160 17 35 | 41,
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Table (9): Combur9 test performance characteristics.

Laboratory
+VE -VE Total
+VE 64 0 64 |
Combur9
-VE 0 20 20
64 20 84
Sensitivity = 100%
Specificity = 100%
PPV = 100%
NPV = 100%

% of agreement = 100%
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C- Biochemical study of CSF:
Biochemical studies were performed for all the CSF

samples obtained from all the studied patients, to estimate its
glucose and proteins content. Table (10) shows the mean values of
CSF findings (CSF glucose and proteins) among the four studied
groups.
D- Cytological examination of CSF:

Cytological studies were performed for all the CSF samples
obtained from all the studied patients, to estimate its total and
differential leukocytic counts. Table (10) shows the mean values of

CSF findings (total and differential leukocytic counts) among the
four studied groups.

Comparing the four studied groups of patients, concerning

CSF findings, the following revealed: Table (10):

The mean differences were highly significant at the 0.001
level between all groups. The glucose level had the highest level of
significance (F= 46.946, P<0.001), compared to proteins levels and

a4 Tavral (F=24 ARR F= 2_923, respectively).
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differences -at the 0.001 level between: Groups 1 &ULI&IV,I&

IIL, 11 & IV. Table (11)-

Concemmg protems level mean differences: There were no
statlstlcally saLgmﬁcam dlfferences between Group I and LI &
IV. There were ‘mghly stat:lsucally significant differences at the
0.001 level between: Groupsl & 111, I &IV, I &I, T &IV. Table

(11).

As regards total WBC: There were no statistically significant
differences between Group [& OO &L T &IV, I & 1V. There
were statistically significant differences at the 0.05 level between:
Group I & 11, 1 & IV. Table (1.
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Comparison between combur9 test and laboratory CSF
findings:

The relation between the combur9 test and laboratory values
for CSF findings (glucose, proteins, and total WBC) is shown in
Figures (3,4,5).

Most of the laboratory values felt within the range set by the

cut points for glucose, proteins, and total white cell count, giving

Kappa 0.972, 0.950, and 0.970 for each respectively.

These Kappa values are highty significant P<0.001, meaning

a very good strength of agreement between the two fests.
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Peripheral leukocytic counts:

Table (12) shows the mean values for peripheral leukocytic
counts (total and differential) among the four studied groups.

Comparison between these groups and their statistically
significant differences is shown in table (13).
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LET and CSF findings:

Table (14) shows the mean values of CSF findings
according to the results of LET. Patients with positive LET showed
statistically higher CSF protein level and lower CSF glucose level
than patients with negative LET.

Also, LET positive patients showed a stat;isticaily higher CSF

total white cell count with PMNL predominance.

Table (15) shows comparison between the mean values
of peripheral leukocytic counts with LET results, and their
statistical significance.
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Validation parameters of LET:

Validation parameters of LET in the diagnosis of CSF
PMNL, leukocytosis, and bacterial meningitis are shown in tables
(16, 17).

Table (16), shows the validation parameters of LET in the
diagnosis of CSF PMNL leukocﬁosis. The sensitivity, and
specificity were 98%, 100% respectively. The PPV, and NPV were
100%, 93.3%, respectively, While the % of agreement was 98%.

Table (17), shows the validation parameters of LET in the
diagnosis of CSF acute bacterial and presumed bacterial meningitis.
The sensitivity, and specificity were 100%, 93.75% respectively.
The PPV, and NPV were 97.95%, 100% respectively, while the %
of agreement was 98.4%.



