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Abstract

Objective: The main objective of the present study was to find out risk factors of meningitis in
children below 5 years in Al-Ramadi Maternity and children Hospital in a trial to control this
important disease.

Materials and Methods: Over a period of 3 years (from 1st.January/2005 to 31/December 2007) ,
336 children under 5 years of age were admitted to the Maternity and children hospital in Ramadi
city with symptoms and signs suggestive of meningitis.

Cerebrospinal fluid(CSF) general examination for cells, protein and sugar, as well as CSF culture
were done for all suspected cases for searching of meningitis.

Each child with positive CSF finding(increase cells more than 25 in neonate and more than
5 beyond neonate) was studied for the following: Age of patient, Sex, Residency, Type of feeding,
Recent upper respiratory tract infection, History of head trauma, History of antibiotics during
illness, Family history for Crowding, Education, Economic status, Animal breeding, Smoking,
Water supply, and Family history of meningitis.

Results: One hundred twenty cases proved to be cases of meningitis according to CSF result
(increase cell count more than 5)

Sixty - six (55%) case had positive culture while 54 (45%) were culture negative(48 of culture
negative received antibiotics).

Age, urban residency, crowding, low economic state, bottle feeding, passive smoking, recent upper
respiratory tract infection were found to be significant risk factors for developing meningitis, while
sex, water supply, Maternal education, head trauma, Family history of meningitis, and animal
breeding were found not to be significant risk factors.

Conclusion: meningitis is an important problem in Al-Ramadi city, age, urban residence, over
crowding, recent Upper Respiratory Tract Infections, bottle feeding, passive smoking, and poverty
are important risk factors for meningitis.
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Introdu_cti_o_n _ _ _ Meningitis is also caused by fungi,

Meningitis is an inflammation of the chemical irritation or drug allergies and
membranes (meninges) and cerebrospinal tumors. 34
fluid surrounding the brain and spinal cord. The human infection with meningitis
~ The incidence of meningitis during the has seasonal variation and this differs from
first year of life is 20 times higher than in one country to another, however, in hot areas
older children and adults ,© and 70% of cases it occurs in late winter and early spring. 5

. . . 3 . .

occurring in children under age of 5 years. Factors that may increase the risk of

~ The most common causes of meningitis include: inherited family tendency
meningitis are viral infections that are usually for meningitis, male sex, age of infancy,
resolved  without  treatment. ~ However, history of head injury and brain surgery,
bacterial infections of the meninges are bottle feeding, recent upper respiratory
extremely serious illnesses, and may result in infection, mumps, tuberculosis and otitis

death or brain damage even if treated. *
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media, ® crowding living conditions,. ¢, 7 low
socioeconomic state, ° passive smoking, °
compromised  immune  system ,
splenectomy and Sickle cell disease which
increase risk of meningitis secondary to
encapsulated organisms. **

The aim of the present study was to find
out risk factors of meningitis in children
below 5 years in Al-Ramadi Maternity and
children Hospital in a trial to control this
important disease.

Materials And Methods
All children under five years of age with
symptoms and signs suggestive of meningitis
who were admitted to the Maternity and
children hospital in Ramadi for treatment
during a period of 3 years (from 1st.January /
2005 to 31/ December 2007) were included in
the study. Lumbar puncture (L.P) was done
for them under aseptic technique , 2-3 ml of
cerebrospinal fluid were collected and sent
directly to the hospital laboratory for general
CSF ( cells, protein and sugar) and CSF
cultured under the supervision of a senior
microbiologist. Signs and symptoms obtained
by history and physical examination that
suggestive meningitis include fever , poor
feeding ,convulsion , vomiting , head ache ,
positive meningeal signs ,bulging fontanel ,
focal neurological signs , and skin rash .
Cases were regarded as meningitis
according to increase in cell count of CSF
more than 25 in neonate and more than 5 in
older than neonate, and that for partially
treated meningitis according to Nelsons
textbook of pediatrics 18" edition CSF WBC
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count 5-10.000 PMNs or mononuclear cells
if antibiotics given for prolonged period,
protein from 100-500 mgldl, glucose level
normal or decreased, CSF culture negative
and gram stain may or may not be seen by
microscopy. *2

Data collected from parents including
the patients age, sex, type of feeding, history
of head trauma, previous use of antibiotics
during illness, family crowding, residency,
education, economic status, animal breeding,
smoking, water supply, and family history of
meningitis. Patients were grouped into three
age groups (underl year of age, 1-3 years, and
3-5 years).

Children with suspicion of having
meningitis and proved negative (cells less
than 5) were used as controls .

Data and risk factors were analyzed
statistically by using SPSS version 11
computer software ( statistical package for
social sciences). The statistical significance of
association between two categorical variables
was assessed by Chi-square test. P value less
than 0.05 was considered statistically
significant.
Results

Out of 336 cases with signs and
symptoms suggestive of meningitis, 120 cases
were regarded meningitis with CSF cells
more than 5. Cerebrospinal fluid culture for
meningitis were positive in 66 (55%), while
54 ( 45%) cases had negative results which
were either partially treated or non - bacterial
meningitis, those with criteria indicated
partially treated meningitis were (48) and (6)
were regarded as non bacterial ( viral or
fungal or parasitic). (Tablel).



Table 1. Age distribution of all suspected cases according to CSF laboratory finding .

Meningitis(CSF >5 cells) Non-meningitic
Age group Culture Culture Negative (CSF <5 cells)
Total Positive
(years ) Partiall_y tr_e_ated Others
meningitis .
No (%) No (%) No (%) No (%)
<1 189 41 (21.7) 30 (15.9) 2 (1) 116 (61.4)
1-3 92 15 (16.3) 13 (14.1) 3 (3.3) 61 (66.3)
3-5 55 10 (18.2) 5 9 1 (1.8) 39 (71)
aag | 00 199 48 (14.3) 6  (L8)
Total 216 (64.3)
120 (35.7)

cases were recorded in the third age group.
Males are more affected than females though
the difference was not statistically significant.
(Table 2).

Patients were grouped into three age groups
(underl year of age, 1-3 years, and 3-5 years).
The highest number of patients was noticed in
the first age group (61%) followed by the
second age group (26%) while only (13%) of

Table 2.Results of meningitis according to Sex difference and age groups.

Age groups Gender Total
(years) Male Females No. (%)
No.(%0) No.(%)
<1 39(53.4) 34 (46.6) 73 60.8
1-3 19(61.3) 12 (38.7) 31 25.8
3.5 11(68.8) 5 (31.2) 16 13.4
69 (57.5 %) 0
Total 51( 42.5%) 120 100%

p.value of sex difference 0.135
p.value among 3 age groups < 0.05
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Seventy eight (65%) cases of meningitis had
received Antibiotics before admission to
hospital. Regarding the clinical status and
physical examination of patients, fever
represented the most frequent symptom of
meningitis 106 (88.5 %) followed by poor
feeding 83 (69 %), convulsion 66 (55 %),
vomiting 57 (47.5 %), bulging fontanel 39 (32.5
%), positive meningeal signs 37 (30 %),
headache 21 (17.5 %), and the least is skin rash
3 (2.5%). (Figure 1). Seasonal variation was
found to be significantly affecting the

occurrence of meningitis, The majority of cases
were noticed in spring. (Figure 2).

Among risk factors of meningitis urban
area, over crowding, low economic state, bottle
and mixed feeding, passive smoking , and
recent upper respiratory tract infection were
found to be significant risk factors for
developing meningitis ( P.value < 0.05 for each
one ) whereas the water supply, Maternal
education , head trauma, family history of
meningitis and animal breeding showed no
significant  difference  (P.value  0.115).

(Table 3).
Table 3. Risk factors for meningitis by different variables
Risk factors variables Meningitis cases control P.value
No. % No. %
Male 69 57.5
Gender Female 51 425 >0.05
<1 73 60.8
Age 1-3 31 25.8 <0.05
3-5 16 13.4
. Rural 33 27.5 98 45.3
Residency Urban 87 725 118 54.7 <0.05
. Over crowded 91 75.8 128 59.3
Crowding Non crowded 29 24.2 88 40.7 <005
. Education 69 57.5 124 57.4
Education Non education 51 42.5 92 42.6 >0.05
. Poor 79 65.8 134 62.1
Economic state Medium and rich 41 342 82 37.9 <0.05
. Animals breeding 52 43 87 40.2
Animals No animals 68 57 129 59.8 >005
Beast feeding 32 27 41 18.9
. Bottle feeding 39 325 95 43.9
Type of feeding Mixed 13 10.8 27 12.6 <0.05
others 36 29.7 53 24.6
. . Smoking 82 68.3 144 66.6
Passive Smoking Non smoking 38 317 72 33.4 <0.05
Pipe 63 53 186 86.1
Water supply Other source 57 47 30 13.9 >005
present 78 65 151 69.9
Recent URTI Not present 42 35 65 30.1 <0.05
History of head trauma 1 0.8 0 0
Head Trauma Non History of head 119 99.2 216 100 >0.05
trauma
Family history of present 2 1.6 5 2.3 5005
meningitis Not present 118 98.4 211 97.7 )
Use of antibiotics used 78 65 154 71.3 >0.05
Not used 42 35 62 28.7
Total 120 216
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Figure 1. distribution of symptoms and signs among meningitis cases
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Figure 2: Mean number of meningitic cases during 3 years
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Discussion

In the present study, CSF culture results showed that 66 case (55%) of cases of
meningitis were culture positive(bacterial) while 54 cases (45%) were culture
negative, this may be partially treated or others(viral or fungal or parasitic ), Similar
observations were noticed in Saudia Arabia,** Oman **and Libya'®.

Sixty five percent of patients had received antibiotics before admission to
hospital and this might have cause low bacteriological yield of microorganism in the
CSF culture ,A similar observation was reported in Saudi '’ , Yemen®®.

Males were found to be slightly affected more than females which is
statistically not significant(P.Value >0.05) , similar results were reported in Cuba.®,
North America®, Saudia Arabia* .

Regarding age groups, the first age group (< 1 year) occupied the highest
number No.73(60.8%) which is statistically significant ( P.Value < 0.05), similar
results were reported in Jordan. The incidence of bacterial meningitis is higher in
developing countries than developed countries and particularly high in children under
one year of age % The possible causes are immaturity of the immune system , and the
lack in the pre —exposure of the body to these organisms , which enhance the memory
of the immune system to fight against these invaders. 2+

Other studies showed that the incidence of meningitis in tropical areas occurs in
dry season and decreases in periods of rains,???* 2432 and in temperate regions usually
experience epidemics in the winter and spring periods. ® In our study ,most cases
were reported in winter and spring seasons.

Regarding risk factors of meningitis , in our study urban areas showed more
risk factor than rural areas , similar result were obtain in developing countries®, the
predominant of urban residency may be attributed to the high crowding rate in towns
which is considered an important risk factor in meningitis. 2

Overcrowded family was reported as risk factors of meningitis in our study, the
same result was obtained in Sudan ?® JUSA*, India* this is due to easily spread of
microorganism from person to another. 2°

Our study showed decrease incidence of meningitis in breast feeding babies
compared with bottle feeding, a similar result was obtained in inda.*

The protective effect of human milk against microorganism may be due to
inhibition of colonization with H-influenza by specific secretary IgA antibodies. **

The present study showed that low economic status was significant risk factor for
meningitis , similar results showed increase incidence of meningitis in poor families
32 this is due to decrease immunity of the body.*

Children exposed to smoking were found to get meningitis more that those
without exposure to smoking, this is consistent with that found in united state ** this is
due to the harboring of passive smokers to greater number of bacteria in the throat and
nasal passage.®

In our study water supply had no significant risk factor of meningitis ,other
studies also showed that the microorganism cannot be picked up from water supply or
swimming pools.*®

Recent upper respiratory tract infection showed significant risk factor for
meningitis in our study, other study also showed recent upper respiratory tract
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infection as important risk factor for meningitis like in USA®, this can be explained
by the route of entrance of microorganism to the brain ,as one and important route is
through otitis media, mastoiditis, sinusitis, and pneumonia. *

Significant head injury (skull trauma) or cerebrospinal rhinorrhea (flow of csf
from nose after head injury ) was regarded as important risk factor for meningitis *,in
our study only one reported case had history of head trauma.

Family education showed no significant risk factor for getting meningitis in our
study , in developed countries this is regarded as significant risk factor of meningitis
due to program of vaccination to H-influenza *, in our country this vaccine is not
applied in the primary program of vaccination.

people who work with domestic animals have a higher risk of contracting listeria
monocytogenes which can lead to meningitis.® In our study, the animal breeding was
not a significant risk factor for meningitis. The same result was noticed by Abdul
Khaliq in Yemen®®,

Conclusions & Recommendations

From the results obtained in the present study , the following conclusions may

be indicated:

1. Meningitis is important in childhood period, and the peak incidence of this disease
occurs under one year of age.

2. Urban residence, over crowd , recent upper respiratory tract Infection , bottle
feeding , passive smoking , poverty , are important risk factors for meningitis.

3. In our community meningitis occurs mainly in February, March, and April.

4. Families need to be educated about the risk of smoking . Efforts to reduce smoking
may reduce incidence of meningitis.

5. Programs of vaccination of H-influenzae and other bacterial and viral agents are
required to be applied in our country to control this important disease .

6. Early diagnosis and management of upper respiratory tract infection including
otitis media and sinusitis is recommended to reduce risk of meningitis .
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