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ABSTRACT

الأهداف:  تقييم عوامل التنبأ ومعدل الإصابة بالتهاب السحايا 
يتراوح  والذين  والحمى  الأولية  بالتشنجات  المصابين  المرضى  في 

أعمارهم من 18-6 شهر.

تتراوح  مريض   800 على  مقطعية  دراسة  أجريت  الطريقة:  
حمى  مع  تشنجات  نوبة  من  يعانون  شهر   6-18 من  أعمارهم 
خلال الفترة من مارس 2005م حتى 2012م في جناح الأطفال، 

مستشفى غايم، مشهد، إيران.

في453  القطني  البزل  أجري  مريض   800 بين  من  النتائج:  
)%56.6( مريض ومن بينهم 80 حاله كان لديها التهاب السحايا 
ما  نعاس  حالة  على  السريرية  العلامات  واشتملت   .)17.6%(
ودرجة   ،)p=0.000( الجنسي  والعجز   ،)p=0.003( الصرع  بعد 
حرارة أعلى من أو تساوي 38.5 درجة مئوية )p=0.035(  والتي 
تعد عوامل تنبؤ مهمة إحصائياً لالتهاب السحايا. بينما اشتملت 
 WBC البيضاء  الدم  خلايا  فحص  على  المخبرية  الاختبارات 
ديسيلتر   / غرام   10.5> والهيموجلوبين   ،  ≥15000 mm3

بالتهاب  التنبأ  الذي كان مهم بشكل إحصائي في   )p=0.020(
السحايا.

والعجز  الصرع،  بعد  ما  النعاس  حالة  من  كلا  يعد  الخاتمة:  
مئوية  درجة   38.5 تساوي  أو  من  أعلى  ودرجة حرارة  الجنسي، 
عوامل تنبؤيه سريريه ومخبريه مهمة إحصائياً لالتهاب السحايا 

في الحالات المصابة بالتشنجات الأولية والحمى.

Objective: To evaluate predicting factors and 
prevalence of meningitis in patients with first seizure 
and fever aged 6-18 months old.

Methods: This cross-sectional study was performed 
on 800 patients aged 6-18 months old who had first 
attack of seizure with fever between March 2005 and 
March 2012 in the pediatric ward of Ghaem Hospital, 
Mashhad, Iran. 

Disclosure. Financial support was received from 
Mashhad University of Medical Sciences, Mashhad, Iran.
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Results: Among 800 patients, lumbar puncture )LP( 
was performed in 453 )56.6%( patients, of whom 
80 cases had meningitis )17.6% of LP patients(. 
Postictal drowsiness )p=0.003(, neurologic deficit 
)p=0.000(, and body temperature ≥38.5oC )p=0.035( 
were among the clinical signs, which were statistically 
significant predicting factors for meningitis. 
Laboratory tests including white blood count )WBC( 
≥15000 mm3 )p=0.004(, and hemoglobin )Hb( >10.5 
gr/dl )p=0.020( also had statistical significance in 
predicting meningitis.

Conclusion: Postictal drowsiness, neurological deficit, 
body temperature ≥38˚5C, WBC ≥15000 mm3, and 
Hb >10.5 gr/dl were clinical and laboratory factors 
predictive of meningitis in cases with first attack of 
seizure and fever.
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Febrile seizure )FS( is the most common convulsive 
disorder in children with some probable risk 

factors that occur in 2-4% of children aged 6 months 
to 5 years old. It is defined as a seizure attack due to 
rising body temperature above 38˚C in the absence of 
metabolic disease or CNS infection. It is divided into 
the simple form, which is single, less than 15 minutes 
with generalized seizure, and the others, known as the 
complex form.1-6 Seizure can be seen in meningitis in 
one out of 6 patients of whom one-third have no signs 
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of meningeal  involvement.7 Some predicting factors of 
meningitis in young children who present with seizure 
and fever may be seizure duration above 30 minutes, 
neurologic deficit, and postictal drowsiness.8 Prevalence 
of meningitis ranges between 2.4-17% in those children 
who have seizure and fever.8-10 In view of the paucity of 
previous studies, we undertook this study to evaluate 
the predicting factors and prevalence of meningitis in 
our patients with first attack of seizure with fever.

Methods. This cross-sectional study was performed 
on 800 patients aged 6-18 months old who had first 
attack of seizure with fever between March 2005 
and March 2012 in the Pediatric Ward of Ghaem 
Hospital, Mashhad, Iran. Patients were divided into 2 
groups. Those with simple FS with one tonic colonic 
seizure attack for less than 15 minutes. Those cases 
who had multiple attacks or seizures lasting more than 
15 minutes, or had focal seizures were categorized as 
complex FS. 

The patient records were evaluated for LP for 
meningitis, which was defined as abnormal changes in 
cell count, protein, and sugar as well as positive culture 
result. Age, gender, seizure type and duration, postictal 
drowsiness, neurologic deficit, body temperature, 
previous family history of FS, white blood cell count 
)WBC(, and hemoglobin )Hb( were also recorded.

The inclusion criteria included patients aged 6-18 
months old with first attack of convulsion and fever. 
Exclusion criteria included any history of FS or epilepsy, 
any neurological disorder including hydrocephaly, 
cerebral palsy, any metabolic disorder including 
hypoglycemia, hypocalcemia, hypomagnesemia, 
traumatized LP, and incomplete records. All cases that 
met the inclusion criteria were included. The Ethics 
Committee of Mashhad University of Medical Sciences 
approved the study, which was carried out according to 
the Principles of the Helsinki Declaration.

A statistician calculated the sample size, and data 
were analyzed using the Statistical Package for Social 
Sciences version 11 )SPSS Inc., Chicago, IL, USA(. 
Statistical tests including chi square and t test were 
used. Logistic regression analysis was used to evaluate 
predicting factors for meningitis. Statistical significance 
was set at a p-value >0.05.

Results. The mean age of patients was 12.76 
months )standard deviation [SD] 3.98(. Most of the 
cases )435 [54.4%]( were male. Among 800 patients, 
LP was performed in 453 )56.6%(, of whom 80 
cases had meningitis )17.6% of LP patients(. Bacterial 
meningitis was detected in 5 )6.25%( including one 

pneumococcal, 3 Hemophilus influenza type b )Hib(, 
and one enterococcus. A comparison of some of the 
clinical aspects of patients with and without meningitis 
is shown in Table 1.

According to logistic regression analysis, independent 
variables for predicting meningitis were neurological 
deficits, postictal drowsiness, body temperature, level 
of Hb, and WBC )Table 2(. The risk of meningitis was 
30 times greater in cases who had neurological deficits 
than in those without. It was 3 times greater in those 
with postictal drowsiness, and 1.7 times greater in those 
with fever ≥38.5oC. The risk of meningitis was 2.3 times 
greater in cases with a WBC ≥15000 mm³, and 2 times 
greater in cases with Hb >10.5 gr/dl.

Table 1 - Clinical aspects of first seizure patients aged 6-18 months with 
and without meningitis that underwent lumbar puncture.

Variable Meningitis, n (%) P-value

Positive 
(N=80)

Negative
(N=373)

Gender
  Male 
  Female 

42 )52.5(
38 )47.5(

193 )51.7(
180 )48.3(

0.90

Febrile seizure 
  Apparently simple 
  Apparently complex 

35 )43.8(
45 )56.2(

168 )45.0(
205 )55.0(

0.83

Frequency of seizure attack 
  Once 
  Twice or more 

55 )68.8(
25 )31.2(

267 )71.6(
106 )28.4(

0.61

Duration of seizure 
  >15 mins
  ≥ 15 mins

74 )92.5(
  6   )7.5(

323 )86.6(
  50 )13.4(

0.15

Postictal drowsiness 
  Yes
  No

69 )86.2(
11 )13.8(

260 )69.7(
113 )30.3(

0.003

Neurological deficit  
  Yes
  No

  4  )5.0(
76 )95.0(

    1   )0.3(
372 )99.7(

0.000

Body temperature 
  >38.5oc
  ≥38.5oc

38 )47.5(
42 )52.5(

225 )60.3(
148 )39.7(

0.035

Hemoglobin
  >10.5 gr/dl
  ≥10.5 gr/dl

49 )61.2(
31 )38.8(

175 )46.9(
198 )53.1(

0.02

White blood cell count
  >15000 mm³
  ≥15000 mm³

50 )62.5(
30 )37.5(

291 )78.0(
  82 )22.0(

0.004

Family history of febrile seizure
  Yes
  No

  6 )7.5(
74 )92.5(

66 )17.7(
307 )82.3(

0.024

Time of seizure occurrence from  
beginning of fever 
  >24 hours
  >24 hours

36 )45(
44 )55(

188 )50.4(
185 )49.6(

0.38
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Discussion. We found that postictal drowsiness, 
neurological deficit, body temperature ≥38.5˚C, WBC 
≥15000 mm3, and Hb >10.5 gr/dl are among predicting 
factors for meningitis in cases admitted for evaluating 
fever and seizure. 

Batra et al8 performed a study on children admitted 
with first attack of seizure and fever, and lumbar puncture 
was performed in 199 )40%( of cases. They detected 
that postictal drowsiness, duration of convulsion 
>30 minutes, and neurological deficit were among 
predicting factors for meningitis. However, apparent 
complex febrile seizure, leukocyte count ≥15000 mm3, 
and Hb level were not statistically significant between 
the meningitis and non-meningitis group. In another 
study by Joshi Batajoo et al10 on children admitted for 
first attack of seizure and fever, meningitis was revealed 

in 17% of cases. They detected that 4.5% had bacterial 
meningitis in patients aged 6-12 month, and the 
meningitis prevalence was higher in younger children.

Ghotbi et al9 also conducted a study on children with 
first attack of seizure and fever, and LP was carried out 
in all patients. They found that age >one year, complex 
FS, previous antibiotic usage, drowsiness and signs of 
meningeal involvement were statistically significant in 
cases who had meningitis. 

In another study by Tinsa et al,11 which was 
performed on infants, patients were divided into 2 
groups, those with febrile convulsive, and those with 
seizure due to meningitis. Their results revealed that 
predicting factors for meningitis were seizure lasting 
more than 5 minutes, age >7 months, neurological 
abnormality, and partial seizure. 

Chin et al12 performed a study in London on 
patients aged 29 days to 15-years-old. They found that 
17% of cases of status epilepticus associated with fever 
had acute bacterial meningitis. They also detected that 
1.2% of patients with acute bacterial meningitis had 
short seizure. Accordingly prolonged seizure can be an 
important sign of meningitis in patients with seizure 
and fever. 

In a study by Kimia et al13 on 704 cases aged 6 
months to 18 months with first simple febrile seizure, LP 
was performed in 271 )38%( cases. Their study revealed 
that 10 cases )3.8%( had aseptic meningitis, with CSF 
abnormal cell count and no bacterial infection. In that 
study, they found that acute bacterial meningitis is rare 
in patients with first simple febrile seizure. In another 
study by Kimia et al14 carried out on children with first 
complex FS, LP was carried on in 340 cases )64%(. They 
detected 3 cases )0.9%( of acute bacterial meningitis. 
Again indicating that acute bacterial meningitis is very 
low in patients with first complex febrile seizure. In 
our study, acute bacterial meningitis was detected at a 
higher rate )6.25%( compared with other studies.

The differences in prevalence of meningitis between 
the current work and previous studies )Table 3( can be 
partially related to differences in the age of patients, 
and the vaccination status, including the very effective 
conjugate pneumococcus or Hib vaccines, which 
was available to patients in Kimia et al’s studies.13,14 
There is no current routine vaccination program for 
pneumococcus and Hib in Iran(. Geographic, cultural, 
and ethnic differences are also factors. Parents may not 
always permit LP, and sometimes the LP is not successful.

A limitation of the current study was lack of follow 
up of those cases that did not undergo LP due to 
admittance to another hospital. Further study of these 
patients is required. 

Table 2 - Independent variables for predicting meningitis among first 
seizure patients aged 6-18 months with and without meningitis.

Variables EXP(B) 95% CI 
lower-upper

P-value

Neurologic deficit
  Yes
  No  

29.731
1

2.741-322.476 0.005

Postictal drowsiness
  Yes
  No

3.189
1

1.581-6.433 0.001

Body temperature
  ≥38.5oC
  >38.5oC

1.727
1

1.033-2.887 0.037

White blood cell count
  ≥15000 mm³
  >15000 mm³

2.360
1

1.368-4.072 0.002

Hemoglobin
  >10.5 gr/dl
  ≥10.5 gr/dl

1.951
1

1.156-3.293 0. 012

EXP )B( - exponent )base(, 95% CI - 95% confidence interval

Table 3 - Rate of meningitis in children with seizure and fever from 
different studies.

Study Number of 
cases

Age 
(months)

Meningitis 
(%)

Batra et al, India8 497 6-18   2.4

Joshi Batajoo et al, Nepal10 175 6-60 17.0

Ghotbi & Shiva, Iran9 254 6-60   4.7

Tinsa et al, Tunis11 106 >12 10.0

Kimia et al USA14 526 6-18   2.7

Current study 453 6-18 17.6
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In conclusion, we found a higher prevalence of 
meningitis in our study )17.6% in LP patients(, of whom 
6.25% had bacterial meningitis. We found clinical and 
laboratory factors that predict meningitis in cases with 
first attack of seizure and fever including; postictal 
drowsiness, neurological deficit, body temperature 
>38˚5C, WBC ≥15000mm3, and Hb >10.5gr/dl. 
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