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Abstract
Introduction: Febrile seizures are very commonly encountered in the setting of the pediatric emergency
department; it represents 72.2% of seizures presenting to the pediatric emergency department in Saudi
Arabia and affects about 3-8% of children. Febrile seizures are usually benign and treated conservatively.
This is in contrast to bacterial meningitis, which carries a fatality rate of 14.4%. Meningitis presents with
seizures in 23% of cases. Differentiation between febrile seizures and meningitis is therefore of utmost
importance to avoid poor outcomes. On the other hand, this may cause many patients with febrile seizures
to get exposed to unnecessary invasive testing. This study aims to define the incidence of meningitis in
patients with febrile seizures and the proportion of these patients who undergo invasive lumbar puncture.

Methods: This retrospective cross-sectional study was conducted at the Maternity and Children's Hospital in
Madinah, Saudi Arabia. All patients presenting with febrile seizures in the period between January 2015 and
June 2019 were covered. Patients' data were gathered from the hospital database and files. Descriptive
analysis was performed using SPSS.

Results: A total of 1375 patients were studied, with a male-to-female ratio of 1.44:1. The median age of the
sample was 24 months (interquartile range: 13 - 42). Lumbar puncture was done for 108 (7.67%) of them.
Only nine patients (8.3%) had meningitis, while the other 99 (91.7 %) had no meningitis.

Conclusion: Febrile seizures are a common disease among children. The distinction between febrile seizures
and meningitis is paramount to avoid poor outcomes. Bacterial meningitis is rare among patients with
febrile seizures. The clinical judgement remains the cornerstone in deciding which patients should undergo
invasive testing.
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Introduction
A febrile seizure is generally defined as a seizure occurring with a febrile illness. The early literature did not
exclude seizures that may have been associated with an underlying intracranial cause such as meningitis [1].
The definition of the 1980 febrile seizures consensus committee excluded seizures associated with an
intracranial infection or had another identifiable cause or those presenting with a history of non-febrile
seizures [2]. The International League Against Epilepsy (ILAE) 1993 committee established a more
comprehensive definition of febrile seizures, “An epileptic seizure occurring in childhood after the age of
one month, associated with a febrile illness not caused by an infection of the CNS, without previous
neonatal seizures or a previous unprovoked seizure, and not meeting criteria for other acute symptomatic
seizures” [3]. Febrile seizures usually affect children between the ages of five months and six years with a
prevalence of 3-8%, which makes them the most common type of seizures in childhood [4]. A recent study
conducted in Arar, Saudi Arabia found that febrile seizures were the aetiology in 72.2% of all cases of
seizures in the paediatric ER [5]. Clearly, febrile seizures are a common issue, but they are usually considered
benign and the treatment is generally supportive, including general principles of emergency care and
abortion of the seizure, although most febrile seizures resolve spontaneously before arrival to the emergency
department [6]. Febrile seizures are subdivided into simple and complex, simple febrile seizures are
generalized, lasting less than 15 minutes and do not recur within 24 hours. In contrast, complex febrile
seizures are either focal, prolonged (>15 minutes), or seizures that recur within 24 hours [7]. Bacterial
meningitis is one of the deadliest infections, affecting both adults and children, and defined as
inflammation of the meninges covering the brain [8]. While the worldwide incidence is difficult to
determine, the median incidence globally in children was estimated to be 34 per 100,000 child-years, with a
median fatality rate of 14.4% [9,10]. Thus, early recognition and treatment are imperative to avoid poor
outcomes [7]. No recent local studies were done to explore the incidence of meningitis, but one old multi-
centre study in Saudi Arabia reported an incidence of only 12 in 10,000 among patients presenting to the
hospital, and there was an older study in Medina, Saudi Arabia that reported an annual rate of 3.2% among
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hospitalized patients [11,12]. The substantial increase could be attributed to the increased reported cases of
meningitis during that period due to outbreaks in Hajj and Umrah pilgrimage [13]. Also, the introduction of
mandatory vaccinations played a major role in the reduction of cases. Diagnosis of meningitis can often be
difficult in the absence of signs of meningism, especially in children less than two years of age [14].
Meningitis is associated with seizures in 23% of cases, and one study in Saudi Arabia found that 20% of
patients with confirmed bacterial meningitis had seizures [15,16]. Another study reported an even higher
figure of 28.8% seizure occurrence in meningitis patients [11]. It is extremely rare for a simple febrile seizure
to be the sole manifestation in patients with bacterial meningitis [15]. Yet one older study found that 70% of
practitioners perform a lumbar puncture in patients presenting with febrile seizures [17]. This, combined
with the high prevalence of febrile seizures in children means that many children may get exposed to
unnecessary invasive procedures [18]. In this study, we are trying to find out the incidence of meningitis
among patients presenting with febrile seizures, and explore the common medical practice of performing
lumbar puncture in patients with febrile seizures.

Materials And Methods
A retrospective cross-sectional study was conducted at the maternity and children’s hospital in Madinah,
Saudi Arabia covering all patients who were diagnosed with or suspected of having febrile seizures in the
period between January 2015 and June 2019. The patients’ data were gathered from the hospital database
and analysed. The data included patient’s demographics, clinical presentation and lab results. We included
patients who presented with a seizure attack and a temperature of ≥38 °C (during or just after the seizure).
Any patients who had metabolic disturbances, a history of a non-febrile seizure or epilepsy syndrome, or
those having major congenital or structural abnormalities were excluded. Descriptive analysis was
performed using SPSS (IBM Corp., Armonk, NY).

Results
A total of 1375 patients who presented to the hospital with febrile seizures in the period between January
2015 and June 2019 were identified, with a median age of 24 months (interquartile range: 13 - 42 months),
809 (58.8%) of the patients were males and 566 (41.2%) were females (Table 1).

Mean age 33.52±0.77 months

95% confidence interval
Lower border: 31.99 months

Upper border: 35.04 months

Median age 24 months

Interquartile range 13–42 months

TABLE 1: Descriptives of the sample.

Out of those 1375 patients, 56 (4.1%) were younger than six months, 280 patients (20.4%) were between the
ages of 6 and 12 months, and 169 (12.2%) were between 12 and 18 months, while 870 (63.3%) were older
than 18 months. Of the 1375 patients, only 108 had undergone a lumbar puncture (7.85%), and the rest were
assumed to have no meningitis based on not undergoing lumbar puncture (Table 2).

Age Number of patients Percent (%)

≤6 months 56 4.1

6–12 months 280 20.4

12–18 months 169 12.2

≥18 months 870 63.3

Total 1375 100

TABLE 2: Age distribution of the sample.

Of the 108 patients who underwent lumbar puncture, there were 7 (13.2%) male patients who were ≤6
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months, and 25 (47.2%) between the ages of 6 and 18 months, and 21 (39.6%) ≥18 months. While there were
13 (23.6%) female patients who were ≤6 months, 22 (40%) between 6 and 18 months, and 20 (36.4%) ≥18
months (Table 3).

Age Male, N (%) Female, N (%)

≤6 months 7 (13.2%) 13 (23.6%)

6–18 months 25 (47.2%) 22 (40%)

≥18 months 21 (39.6%) 20 (36.4%)

Total 53 (100%) 55 (100%)

TABLE 3: Age and gender distribution of patients who received lumbar puncture.

In total, a lumbar puncture was performed on 53 males and 55 females with a median age of 13 months
(interquartile range: 8-24 months). The ones who tested positive for meningitis were five males (9.4%) and
four females (7.3%). Overall, only nine patients (8.3%; 95% confidence interval: 0.18-5.39 months) had
meningitis, while the other 99 (91.7 %; 95% confidence interval: 1.64-2.57 months) did not (Table 4).

(A) Patients who received lumbar puncture

Mean age 2.16±0.23 months

95% Confidence interval
Lower border: 1.7 months

Upper border: 2.6 months

Median age 13 months

Interquartile range 8–24 months

(B) Patients diagnosed with meningitis

Mean age 33±1.13 months

95% Confidence interval
Lower border: 0.18 months

Upper border: 5.39 months

Median age 15 months

Interquartile range 8–48 months

TABLE 4: Descriptives of (A) patients who received lumbar puncture and (B) patients diagnosed
with meningitis.

Of the five males who had meningitis, two (40%) of them aged between 6 and 12 months, while the other
three (60%) were ≥18 months. While in females, one (25%) was ≤6 months, and one (25%) was between 6 and
12 months, while the other two (50%) were between 12 and 18 months (Figure 1 and Table 5).
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FIGURE 1: Number and percentage of patients with febrile seizures,
those who received lumbar puncture and those diagnosed with
meningitis.

Age Male, N (%) Female, N (%)

≤6 months 0 (%) 1 (25%)

6–12 months 2 (40%) 1 (25%)

12–18 months 0 (0%) 2 (50%)

≥18 months 3 (60%) 0 (0%)

Total 5 (100%) 4 (100%)

TABLE 5: Age and gender distribution in patients who were diagnosed with meningitis.

Discussion
Out of the total number of patients presenting with febrile seizures, males constituted a higher proportion
when compared to females, with a male-to-female ratio of 1.44:1. This is consistent with the figures in a
recently reported meta-analysis of 1.6:1 male-to-female ratio [19]. The results of the study clearly show that
meningitis is not common among patients presenting with febrile seizures, with an overall incidence of 63.9
in 10,000 (0.64%). This is, however, significantly higher (p<0.05) than the previously reported national
incidence of 12 in 10,000, but it is up for debate whether this is enough difference to merit a higher index of
suspicion of meningitis in patients with febrile seizures. In the study done by Casasoprana et al., their
reported incidence of bacterial meningitis was much higher than this study, at 1.9% among patients with
febrile seizures [20]. In the studies done by Fletcher and Sharieff and Kimia et al. where discrimination
between simple and complex febrile seizures was done and only patients with complex febrile seizures were
included, the reported incidence among the total population in those studies was 0.5% and 0.57%,
respectively [21,22]. Other studies in developing countries showed an even higher incidence of meningitis
among patients with febrile seizures. A study in Ghana done by Owusu-Ofori et al. found an incidence of
3.13% and Tavasoli et al. reported an incidence of 1.07% in Iran [23,24].

The distinction between the two types of febrile seizures is important, as reported by Casasoprana et al.,
there was a significant difference between simple and complex febrile seizures regarding the risk of having a
serious central nervous system infection (bacterial meningitis or encephalitis) in patients with complex
febrile seizures when compared to simple febrile seizures (14% versus 0%) [20]. A recent meta-analysis
reported less disparity between the two types of febrile seizures (0.2% versus 0.6%) [25]. We could not
explore this issue due to deficiency of reporting in the patient’s files, as there was no discrimination
between simple or complex febrile seizures in patient’s reports.

There was no significant difference in gender distribution of patients with bacterial meningitis (P>0.05).
Similar results were reported by Owusu-Ofori et al. who found 19 cases of bacterial meningitis among 608
patients with febrile seizures; 9 were males and 11 were females [23]. In the study done by Tavasoli et al.,
they also reported a similar result, 19(4.5%) cases of meningitis among 681 patients with febrile seizure.
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Eleven patients (58%) were males and nine patients (42%) were females [24].

Lumbar puncture was performed on 108 out of 1408 patients (7.67%); this rate is definitely lower than
previously reported rates in other recent studies. Casasoprana et al. reported that 40% of patients with
febrile seizures were subjected to lumbar puncture in Toulouse, France [20]. Kimia et al. reported a higher
rate of 65%, and Fletcher et al. reported a similar rate of 70.5% [21,22]. It is important to note, however, that
both Kimia et al. and Fletcher et al. only included patients with complex febrile seizures in their studies,
while the study done by Casasoprana et al. -similar to our study- did not make a distinction between the two
types of seizures [20-22]. One limitation of our figure is that we could not account for the frequency of
patients who were offered lumbar puncture but refused; this is an important note to stress as a recent multi-
center study done in Saudi Arabia reported a 44.3% refusal rate by parents who were offered lumbar
puncture for their children for suspicion of meningitis [26].

Vaccination must have played a very important role in reducing the incidence of meningitis among Saudi
children in general, including patients with febrile seizures, which could explain the low incidence of
bacterial meningitis in our sample. Studies done in the late 1980s and early 1990s showed that Haemophilus
influenza type b was the causative organism in the majority of cases with bacterial meningitis compared to
Neisseria meningitidis which was more common in other parts of the world [27-29]. This was attributed to the
compulsory vaccination program introduced in that era, in which immunization against N. meningitidis was
part of it [29]. Vaccination against H. influenzae type b was integrated into the vaccination program after
those studies had concluded. The recent epidemiological studies of bacterial meningitis support the notion
that the Saudi immunization program was highly effective in reducing the incidence of bacterial meningitis
[11].

Conclusions
Febrile seizures are one of the most common presentations in the pediatric emergency department. While
the disease is usually benign in nature, the distinction between it and bacterial meningitis is paramount to
avoid poor outcomes associated with bacterial meningitis. Bacterial meningitis is rare among patients with
febrile seizures and it is not often necessary to expose this population to redundant invasive testing. Clinical
judgement and balance between risk and reward remain the cornerstone in deciding which patients are more
likely to benefit from the lumbar puncture.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. IORG0008716-IRB00010413 issued
approval IRB00010413. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Stafstrom C: The incidence and prevalence of febrile seizures . Febrile Seizures. Baram TZ, Shinnar S (ed):

Academic Press, Cambridge; 2002. 1-25. 10.1016/B978-012078141-6/50003-2
2. Anonymous: Febrile seizures: long-term management of children with fever-associated seizures . Pediatrics.

1980, 66:1009-1012.
3. Anonymous: Guidelines for epidemiologic studies on epilepsy. Commission on Epidemiology and Prognosis,

International League Against Epilepsy. Epilepsia. 1993, 34:592-596. 10.1111/j.1528-1157.1993.tb00433.x
4. Millichap J: Clinical features and evaluation of febrile seizures . Nordii DR (ed): Up To Date, Waltham; 2019.
5. Ahmed AJ, Alenezi T, Alanazi AM: Febrile convulsions in children, Arar, Northern Saudi Arabia . Egypt J

Hosp Med. 2018, 71:2738-2741.
6. Siqueira L: Atualização no diagnóstico e tratamento das crises epilépticas febris . Rev Assoc Med Bras. 2010,

56:489-492. 10.1590/S0104-42302010000400026
7. American Academy of Pediatrics: Febrile seizures: guideline for the neurodiagnostic evaluation of the child

with a simple febrile seizure. Pediatrics. 2011, 127:389-394. 10.1542/peds.2010-3318
8. Griffiths M, McGill F, Solomon T: Management of acute meningitis . Clin Med. 2018, 18:164-169.

10.7861/clinmedicine.18-2-164
9. Gold R: Epidemiology of bacterial meningitis . Infect Dis Clin North Am. 1999, 13:515-525. 10.1016/S0891-

5520(05)70092-1
10. Lukšić I, Mulić R, Falconer R, Orban M, Sidhu S, Rudan I: Estimating global and regional morbidity from

acute bacterial meningitis in children: assessment of the evidence. Croat Med J. 2013, 54:510-518.
10.3325/cmj.2013.54.510

11. Al-Mazrou Y, Al-Jeffri M, Al-Haggar S, Musa E, Mohamed O, Abdallaa M: Haemophilus type B meningitis in
Saudi children under 5 years old. J Trop Pediatr. 2004, 50:131-136. 10.1093/tropej/50.3.131

2020 Eldardear et al. Cureus 12(12): e11941. DOI 10.7759/cureus.11941 5 of 6

https://dx.doi.org/10.1016/B978-012078141-6/50003-2
https://dx.doi.org/10.1016/B978-012078141-6/50003-2
https://pediatrics.aappublications.org/content/66/6/1009.2
https://dx.doi.org/10.1111/j.1528-1157.1993.tb00433.x
https://dx.doi.org/10.1111/j.1528-1157.1993.tb00433.x
https://www.uptodate.com/contents/clinical-features-and-evaluation-of-febrile-seizures
https://ejhm.journals.ekb.eg/article_8688.html
https://dx.doi.org/10.1590/S0104-42302010000400026
https://dx.doi.org/10.1590/S0104-42302010000400026
https://dx.doi.org/10.1542/peds.2010-3318
https://dx.doi.org/10.1542/peds.2010-3318
https://dx.doi.org/10.7861/clinmedicine.18-2-164
https://dx.doi.org/10.7861/clinmedicine.18-2-164
https://dx.doi.org/10.1016/S0891-5520(05)70092-1
https://dx.doi.org/10.1016/S0891-5520(05)70092-1
https://dx.doi.org/10.3325/cmj.2013.54.510
https://dx.doi.org/10.3325/cmj.2013.54.510
https://dx.doi.org/10.1093/tropej/50.3.131
https://dx.doi.org/10.1093/tropej/50.3.131


12. El-Amin EO, Musa E, Yousif SA: Meningitis in children of ElMadina ElMunawara . Ann Saudi Med. 1991,
11:307-310. 10.5144/0256-4947.1991.307

13. Yezli S, Assiri A, Alhakeem R, Turkistani A, Alotaibi B: Meningococcal disease during the Hajj and Umrah
mass gatherings. Int J Infect Dis. 2016, 47:60-64. 10.1016/j.ijid.2016.04.007

14. Waruiru C, Appleton R: Febrile seizures: an update. Arch Dis Child. 2004, 89:751-756.
10.1136/adc.2003.028449

15. Green SM, Rothrock SG, Clem KJ, Zurcher RF, Mellick L: Can seizures be the sole manifestation of meningitis
in febrile children?. Pediatrics. 1993, 92:527-534.

16. Almuneef M, Alshaalan M, Memish Z, Alalola S: Bacterial meningitis in Saudi Arabia: the impact of
Haemophilus influenzae type b vaccination. J Chemother. 2001, 13:34-39. 10.1080/1120009X.2001.11782326

17. Millichap JG: Management of febrile seizures: current concepts and recommendations for phenobarbital and
the electroencephalogram. Clin Electroencephalogr. 1991, 22:5-12. 10.1177/155005949102200105

18. Sadleir LG, Scheffer IE: Febrile seizures. BMJ. 2007, 334:307-311. 10.1136/bmj.39087.691817.AE
19. Leung A, Hon K, Leung T: Febrile seizures: an overview. Drugs Context. 2018, 7:1-12. 10.7573/dic.212536
20. Casasoprana A, Hachon Le Camus C, Claudet I, et al.: [Value of lumbar puncture after a first febrile seizure

in children aged less than 18 months. A retrospective study of 157 cases]. Arch Pediatr. 2013, 20:594-600.
10.1016/j.arcped.2013.03.022

21. Fletcher E, Sharieff G: Necessity of lumbar puncture in patients presenting with new onset complex febrile
seizures. West J Emerg Med. 2013, 14:206-211. 10.5811/westjem.2012.8.12872

22. Kimia A, Ben-Joseph E, Rudloe T, et al.: Yield of lumbar puncture among children who present with their
first complex febrile seizure. Pediatrics. 2010, 126:62-69. 10.1542/peds.2009-2741

23. Owusu-Ofori A, Agbenyega T, Ansong D, Scheld W: Routine lumbar puncture in children with febrile
seizures in Ghana: should it continue?. Int J Infect Dis. 2004, 8:353-361. 10.1016/j.ijid.2003.12.008

24. Tavasoli A, Afsharkhas L, Edraki A: Frequency of meningitis in children presenting with febrile seizures at
Ali-Asghar Children’s Hospital. Iran J Child Neurol. 2014, 8:51-56.

25. Najaf-Zadeh A, Dubos F, Hue V, Pruvost I, Bennour A, Martinot A: Risk of bacterial meningitis in young
children with a first seizure in the context of fever: a systematic review and meta-analysis. PLoS ONE. 2013,
8:e55270. 10.1371/journal.pone.0055270

26. Alwahbi, ZM, Alzahrani AA, Assiri MA: Evaluation of Saudi Arabian parent's attitude towards lumbar
puncture in their children for diagnosis of meningitis. Egypt J Hosp Med. 2018, 70:1582-1585.

27. Abomelha A, Uduman S, Saleh M, Al-Rajeh S, Sibai M, Al-Agib A: Childhood bacterial Meningitis . Ann Saudi
Med. 1988, 8:274-278. 10.5144/0256-4947.1988.274

28. al-Jurayyan NA, al Mazyad AS, al-Nasser MN, al-Eissa YA, Abo-Bakr AM, Boohene AG, Familusi JB:
Childhood bacterial meningitis in Al-Baha province, Saudi Arabia . J Trop Med Hyg. 1992, 95:180-185.

29. Azubuike J: Childhood bacterial meningitis in Tabuk, Saudi Arabia . Ann Saudi Med. 1990, 10:145-148.
10.5144/0256-4947.1990.145

2020 Eldardear et al. Cureus 12(12): e11941. DOI 10.7759/cureus.11941 6 of 6

https://dx.doi.org/10.5144/0256-4947.1991.307
https://dx.doi.org/10.5144/0256-4947.1991.307
https://dx.doi.org/10.1016/j.ijid.2016.04.007
https://dx.doi.org/10.1016/j.ijid.2016.04.007
https://dx.doi.org/10.1136/adc.2003.028449
https://dx.doi.org/10.1136/adc.2003.028449
https://pediatrics.aappublications.org/content/92/4/527?download=true
https://dx.doi.org/10.1080/1120009X.2001.11782326
https://dx.doi.org/10.1080/1120009X.2001.11782326
https://dx.doi.org/10.1177/155005949102200105
https://dx.doi.org/10.1177/155005949102200105
https://dx.doi.org/10.1136/bmj.39087.691817.AE
https://dx.doi.org/10.1136/bmj.39087.691817.AE
https://dx.doi.org/10.7573/dic.212536
https://dx.doi.org/10.7573/dic.212536
https://dx.doi.org/10.1016/j.arcped.2013.03.022
https://dx.doi.org/10.1016/j.arcped.2013.03.022
https://dx.doi.org/10.5811/westjem.2012.8.12872
https://dx.doi.org/10.5811/westjem.2012.8.12872
https://dx.doi.org/10.1542/peds.2009-2741
https://dx.doi.org/10.1542/peds.2009-2741
https://dx.doi.org/10.1016/j.ijid.2003.12.008
https://dx.doi.org/10.1016/j.ijid.2003.12.008
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4308616/
https://dx.doi.org/10.1371/journal.pone.0055270
https://dx.doi.org/10.1371/journal.pone.0055270
https://ejhm.journals.ekb.eg/article_10519.html
https://dx.doi.org/10.5144/0256-4947.1988.274
https://dx.doi.org/10.5144/0256-4947.1988.274
https://pubmed.ncbi.nlm.nih.gov/1597873/
https://dx.doi.org/10.5144/0256-4947.1990.145
https://dx.doi.org/10.5144/0256-4947.1990.145

	Incidence of Meningitis in Patients Presenting With Febrile Seizures
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Descriptives of the sample.
	TABLE 2: Age distribution of the sample.
	TABLE 3: Age and gender distribution of patients who received lumbar puncture.
	TABLE 4: Descriptives of (A) patients who received lumbar puncture and (B) patients diagnosed with meningitis.
	FIGURE 1: Number and percentage of patients with febrile seizures, those who received lumbar puncture and those diagnosed with meningitis.
	TABLE 5: Age and gender distribution in patients who were diagnosed with meningitis.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


