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Abstract
To assess serum level of immunoglobulins (IgG, IgA, IgM) in children with acute

bacterial meningitis before therapy and at the end of intensive antibiotic therapy and in
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Atheer pediatric hospital (Mosul city) between January 2005 and July 20A7, 29 cases

proved to be a case of Haemophilus !-nfluenzae meningitis. Two died during the follow up

period and 27 cornpleted the study, Also included 30 apparently healthy age and sex

matched subjects taken as control group. Initially from both group (patients and control)

5ml venous blood samples were taken and assay of serum immunoglobulin (IgG, IgA,
IgM) were done by single radial immunodiftirsion method using commercial kits. After
two weeks of intensive antibiotic therapy another blood samples were taken from the

patients and assay of serum immunoglobulin levels were done using the same method and

the same cornmercial kits. Initially before therapy there was a significant reduction in ail
immunoglobulin levels (IgG, IgA, IgM) in children with acute bacterial meningitis in
comparison to controls. After 2 weeks of intensive antibiotic therapy, there was no

significant difference in the mean serum immunoglobulin levels between the patients and

controls. Acute bacterial meningitis as a disease and the intensive antibiotic therapy do

affect the humoral immune response as reflected by the serum immunoglobulin levels

(IgG,IgA,IgM).
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Introduction
Bacterial meningitis continues to result
in a significant brain injury in many
affected patients, despite the use of
highly active antibiotics(r). The
pathological mechanism of central
nervous system injury in human
meningitis are not yet completely
understood although recent stuai"l
indicates that the host's inflammatory
responses are as important in brain
damage. as the infecting organism and
toxin's(2).Lack or impairment
immunologic responses have been
suggested to be involved in the
pathogenesis of bacterial meningitis(3).
The aim of this study is to determine the

:erum immunoglobulin levels (lgG, IgA,
IgM) in children with acute bacteiial
meningitis initially and after a course of
specific antibiotic therapy,in comparison
to healthy age and sex matched control.

Patients and methods
This study was conducted from January
2005 to July 2007.children with positive
signs of meningitis were admitted to Ibn-
Al-Atheer pediatric hospital (Mosul city)
and immediately a blood and CSF
samples were taken. Later positively
proved cases of bacterial meningitis
(from CSF culture) were selected and
included in this study. Out of 37 cases
admitted to hospital, 29 cases proved to
be bacterial meningitis (all due to
Haemophilus influenzae);two died
during the follow up period and 27 cases
continued the follow up. They were g
females with 19 rnales with a mean* SD

age 4.9612.19 years (ranged between 2
and 10 years). Also included 30
apparently healthy children as a control
group" They were 9 females and, 21
males with a mean +SD age 4.7& 2.24
years (ranged between 2 and l0 years).
Initially 5ml venous blood samples were
taken from patients and control, and
assay of serum levels of immunoglobulin
(IgG, igA, IgM), by Single Radial
Immunodiffusion methodr(o) , using a kit
(Sanof Diagnostics pasteur, France).
After two weeks of a specific intensive
antibiotic therapy with cefotaxime,
another 5ml venous blood samples were
taken from the patients and assay of the
serum levels of immunoglobulin (IgG,
IgA, IgM) were done.

Statistical analysis
All values were quoted as mean *SD and
a P-value <0.05 was considered to be
statistically significant. Unpairecl t-test
was used to compare results of patients
initially (pretherapy) and after rhe
intensive antibiotic therapy, with the
results of the controls. paired t-test was
used to compare results of patients in the
pre and post therapy stages.

Results
There was a highly significant reduction
in the serum imrnunoglobulin IgG
9=9.9i), IeA (P:0.00t) and rsM
(P<0.001) in children with u*t"
bacterial meningitis before starting
therapy and in comparison to controls
(table 1).
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Table (1):. Comparison of IgG, IgA and IgM levels between cases of acute bacterial
meninsitis bel'ore drug therapv and the controls.

Parameters Control(n=30) Cases before therapy (n=27) P-value

IgG(mg/dl) 690.67*106.48 632.96*9t.31 0.030(s)

Ig.A(mg/dl) 253.17*66.35 200.74t37.61 0.001(s)

IgM(mg/dl) 2A9.67*38.12 173.33*24.96 <0.001(s)

S= si gnificant difference

After 2 weeks of intensive antibiotic
therapy, there was no significant
differences in the mean immunoglobulin

NS= no significant differences
By comparison of serum
immunoglobulin levels in such patients
in the pre and post therapy stage there
was a highly significant differences

Table (2): Comparison of IgG, IgA and

ievels (IgG, IgA, IgM), in such patients
in cornparison to the controls (table 2).

between levels of IgG (P:0.013), IgA
(P<0.001) and igM (P<0.001) (table 3).

IgM levels between cases of acute bacterial

Table (2): Comparison of IgG, IgA and IgM levels between cases of acute baeterial
meninuitis after drus therapv and the con trols.

Parameters Control(n=30) Cases after therapy (n=27) P-value

IgG(mg/dl) 690.67*106.48 640.93$4.49 0.064ers)

IgA(me/dl) 253.17*66.35 233.52*45.74 0.203(NS)

IgM(mgldl) 209.67*38.r2 247.22t37.76 0.80e(NS)

meninsitis. before and after drus the

Parameters Before therapy
n=27

After therapy
n=27

P-value

IgG(ms/dl) 632.96*91.31 640.93+90.49 0.013(s)

IgA(mgidl) 20a.74x37.61 233.52*45.74 <0.001(s)

IgM(mg/dl) 173.33*24.96 207.22*37.76 <0.001(s)

S= signifi cant differences
Discussion
This study shows that serum

immunoglobulin levels (IgG, IgA, IgM)
significantly reduced in children with

acute bacterial meningitis in the
pretherapy stage in comparison to
healthy controls. With therapy, the
serum levels of immunoglobulin raises
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to reach almost normal control values'

Information with regard the effects of
acute bacterial meningitis in children as

a disease and the intensive antibiotic

therapy on immunoglobulin levels were

scanty and old. German et al, reported

that the level of IgG at the beginning of
the disease in Patients with the

generalized forms of meningococcal

infection(meningitis, meningitis

combined with meningococaemia,

meningococaemia) was found to be

considerably lower than in healthy

subjects, and the levels of all

immunoglobulin, particularly of IgA and

IsM increased in the course of the

dlsease (5). Kouvalainen et al, bY

determining the serum levels of 5

immunoglobulin (IgG, I8A, IgM, IgD,
IgE)in children with bacterial meningitis,
concluded that antibodies of all the 5

immunoglobulin classes were probably

involved in the defense against the

causative microbes(3). Mansour et al by

comparing the immunoglobulin levels in

cerebrospinal fluid and sera of 28

patients with tuberculous meningitis and

27 patients with purulent meningitis,
reported that mean fluid / serum ratios of
patients before theraPY were

significantly higher in the purulent than

in the tuberculous group and with
treatment all improved at varying rates

with the IgM showing the fastest rate.

They suggested that such findings may

prove to be of prognostic aid for
clinicians in the follow uP of such

patients(6). Going with the finding of this

study, Forsberg et al, reported a raise in

the cerebrospinal fluid / serum index of
IgM, IgG and IgA(which means a low
serum immunoglobulin levels) in l1
patients with bacterial meningitis and

with therapy follow up, all values of
immunoglobulin in CSF and, serum

retum to almost normal values(i)' Kline

MW reported that in a ten-year review of
47 patients with well-documented
recurrent bacterial meningitis. Ten

patients have immune deficiency {either
lomuliment 0r immunoglobulin
deficiencies ;(8). However and in contrast

to our findings, Hassieb et al, reported a

raise (although insignificant) in the

immunoglobulin levels in all cases of
bacteriai meningitis(e). Based on this

study, the humoral immune response in

children with Haemophilug influeqzae

meningitis seems to be affected by the

disease so as by the intensive antibiotic

therapy.
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