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Background 

To determine the frequency of acute meningitis (bacterial + viral/aseptic) among children (06 – 

60 months old) with ‘1st episode of febrile seizures at a tertiary care hospital and the utility of 

lumbar puncture as a diagnostic tool in such patients’ 

Methods 

A retrospective cross-sectional study was conducted at Department of Pediatrics, Medicine, 

Northwest General Hospital and Research Centre, Peshawar’. From January 2021 to July 2023. A 

total number of 145 children who presented with 1st episode of febrile seizures, aged 06 – 60 

months, were included in this study. Data regarding age, gender, residential area, family history of 

seizures/febrile seizures, vaccination status of patients, type (simple/complex) of seizure, 

meningeal signs, and lumbar puncture status were taken for each child. ‘Cerebrospinal fluid 
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(CSF) was analyzed to determine the frequency of meningitis among children presenting with 

fever and a first attack of seizure’.  

Results 

The Mean age of children was 20.04 months ± 16.278, and the median of 12 months. There were 

101 (69.70%) male children and 44 (30.30%) ‘female children’. ‘There were 53 (36.6%) children 

having a positive family history of seizures/febrile seizures. 103 (71%) children were from urban 

areas, and the rest were from rural areas’. Meningitis was found in 73 (50.30%) children, among 

them 39 (26.9%) were found to be acute bacterial, while 34 (23.4%) were of acute viral 

meningitis cases. 

Conclusion 

The occurrence of meningitis among children presenting with febrile seizures was found to be 

considerably high in this study. Acute bacterial meningitis was diagnosed in 26.9% of children 

experiencing their first episode of febrile seizure. Based on these findings, lumbar puncture is 

strongly advised for children aged 6 to 12 months, as this age group demonstrated a higher 

incidence of meningitis. Similarly, children who are partially vaccinated or unvaccinated should 

also undergo lumbar puncture when presenting with febrile seizures, given their increased 

susceptibility to central nervous system infections. 

 

Key words: Febrile Seizures, Bacterial Meningitis, Viral/Aseptic Meningitis, Lumbar Puncture, 

Cerebrospinal Fluid. 

 

INTRODUCTION 

Normal body temperature in healthy children ranges from 36.5°C to 37.5°C, with a typical daily 

variation of around 0.5°C (1). A temperature above 38.5°C is generally considered a fever in 

children, and above 38.0°C in infants under three months. Seizures, particularly febrile seizures, 

are common in pediatric emergencies, affecting 2–5% of children in Europe and North America, 

and up to 8% in Japan (2-3). These seizures usually occur in children aged 6 to 60 months during 

febrile episodes without an underlying neurological cause. 

Febrile seizures are classified as simple or complex (4). Simple seizures are brief, generalized, 

and non-recurrent within 24 hours. Complex seizures, however, may involve focal features, last 

longer than 15 minutes, recur within 24 hours, or be associated with neurological deficits or prior 

conditions like developmental delay (5,6). 

Meningitis, an inflammation of the meninges, remains a serious concern despite medical 

advances, with a mortality rate approaching 25%. It may present subtly in infants, where febrile 

seizures could be the sole initial symptom(7-10). Thus, differentiating between febrile seizures 

and seizures caused by meningitis is critical, especially since complex seizures may heighten the 

risk. 

Lumbar puncture (LP), essential for diagnosing meningitis, is often debated due to procedural 

risks. While older guidelines recommended routine LP in children under one year, current practice 

allows room for clinical judgment. 
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This study aims to determine the frequency of meningitis in children aged 6–60 months 

presenting with fever and their first seizure, specifically assessing those with simple or complex 

febrile seizures. Additionally, it evaluates the utility of routine LP in detecting central nervous 

system infections requiring urgent treatment in this population. 

 

METHODS 

This retrospective cross-sectional study used medical records from the pediatric emergency unit at 

Northwest General Hospital in Peshawar, a tertiary care referral center. The research included 

children between 6 and 60 months of age who were diagnosed with acute bacterial meningitis, 

viral meningitis, or febrile seizures upon discharge. The data spanned from January 2021 to July 

2023. Relevant cases were identified by reviewing discharge records coded under the 

International Classification of Diseases, 11th Revision (ICD-11) for meningitis and febrile 

seizures. After initial identification and screening, 145 eligible patients were selected. Ethical 

approval was obtained from the institutional review board of Northwest General Hospital and 

Research Center, Peshawar. 

Children were considered febrile if their axillary temperature was measured above 100.4°F in the 

emergency department. Febrile seizures were defined as convulsions occurring in the context of 

fever, with or without signs such as tongue biting, incontinence, or abnormal body movements 

noted by parents or medical staff. 

A diagnosis of meningitis was made when children with fever and seizures exhibited all of the 

following cerebrospinal fluid (CSF) findings: white cell count greater than 5/mm³, protein 

concentration above 40 mg/dL, and CSF glucose level less than two-thirds of the corresponding 

blood glucose value. 

In cases where a traumatic lumbar puncture occurred, white blood cell counts were adjusted using 

the following formula:  

Corrected WBC = CSF WBC – (CSF RBC / 500). 

When CSF samples showed bacterial growth or a positive Gram stain, bacterial meningitis was 

confirmed. Any samples contaminated with non-pathogenic organisms were excluded. 

When CSF samples displayed elevated cell counts dominated by mononuclear cells and CSF and 

blood cultures were negative without recent antibiotic exposure,the case was classified as aseptic 

meningitis. However, if a child had similar CSF findings and had received antibiotics within the 

past week, bacterial meningitis was presumed, and the child was treated accordingly. Such cases 

were included as bacterial meningitis in the final analysis. 

Collected data included age, gender, seizure type, family history of febrile seizures, signs of 

meningeal irritation (e.g., neck stiffness, Brudzinski’s or Kernig’s signs, altered consciousness, 

feeding difficulties in infants), vaccination history, residence (urban vs. rural), and results from 

lumbar puncture and CSF culture. 

Children were excluded if they had a prior diagnosis of epilepsy, known brain malformations, 

immunodeficiency, malnutrition, or any chronic systemic illness such as cardiac, renal, metabolic, 

oncological, or autoimmune diseases, and if they presented with seizures. 
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The descriptive statistical analysis was performed using SPSS statistical software (version 25). 

 Data were expressed as percentages for categorical variables. The categorical variables are 

number (n) and percentage (%).Participants were selected through non-probability consecutive 

sampling. A p-value of ≤ 0.05 was set as the benchmark for statistical significance in all analyses. 

 

RESULTS 

The study groups consisted of 145 patients with a diagnosis of febrile fits, bacterial meningitis, 

and viral meningitis. The mean age was 20.04 months± 16.278 and the median of 12 months (06–

60 months), and 69.70% (n = 101) were male while 30.30% (n = 44) were female.Patients were 

also divided into groups based on age ranges. 76 (52.4%) patients were in age range 06 months – 

12months, 25 (17.2%) patients in age range 13 months – 24 months, 23 (15.9%) patients in age 

range 25 months – 42 months while 21 (14.5%) patients were in age range of 43 months – 60 

months respectively. 

The mean stay in hospital was 03.27 ± 3.1 days, with the median of 02 days. 143 (98.6%) patients 

were admitted to the paediatric ward while only 02 (1.4%) were admitted to the Paediatric ICU. 

Among them, 144 (99.3%) patients were treated and discharged, while only 01 (0.7%) patient 

expired. 

Seventy-two patients (49.7%) had the discharge diagnosis of febrile fits, 39 (26.9%) had the 

discharge diagnosis of bacterial meningitis, while 34 (23.4%) had the discharge diagnosis of 

viral/aseptic meningitis. Among those patients in 79 (54.5%) had lumber puncture advised and 

were performed, while in 66 (45.5%) patients, lumber puncture was not advised. 

Patients were also divided based onthe type of seizure, and those having meningeal signs. Based 

onthe type of seizures, 124 (85.5%) patientswere having simple febrile seizures (for less than 15 

minutes) while 21 (14.5%) patients were having complex febrile seizures (for more than 15 

minutes). Based on meningeal signs in 35 (24.14%) patients, meningeal signs were present, while 

in 110 (75.86%) patients,there were no meningeal signs. 

In 53 (36.6%) of the patients, there was a positive family history of seizures/febrile seizures, 

while in 92 (63.4%) of the total patients,there was no family history of seizures/febrile seizures. 

In our data, 103 (71%) patients were from urban areas, while 42 were from rural areas, and 97 

(66.9%) of the patients were completely immunized, 25 (17.2%) were partially immunized, while 

23 (15.9%) were not immunized. 

Table 01: Demographic Characteristicsand Vaccination Status: 

 Total Patients (n=145) 

Age, months, mean ± SD, median (range) 20.04 ± 16.278, 12 (06-60) 

Age distribution, n, (%)  

06 Months – 12 Months 76 (52.4) 

12 Months –24 Months 25 (17.2) 

25 Months – 42 Months 23 (15.9) 

43 Months – 60 Months 21 (14.5) 

Gender, male, n, (%) 101 (69.7) 
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Gender, female,n,(%) 44 (30.3) 

Family History of Fits, n, (%)  

Present 53 (36.6) 

Not Present 92 (63.4) 

Residence, n, (%)  

Urban 103 (71) 

Rural 42 (29) 

Vaccination Status, n, (%)  

Completely Vaccinated 97 (66.9) 

Partially Vaccinated 25 (17.2) 

Unvaccinated 23 (15.9) 

Table 02: Seizure Type, Meningeal Signs, Diagnosis, LP status, Stay in Hospital, Outcome: 

 Total Patients (n=145) 

Seizure Type, n, (%)  

Simple 124 (85.52) 

Complex 21 (14.48) 

Meningeal Signs, n, (%)  

Present  35 (24.14) 

Absent 110 (75.86) 

Diagnosis, n, (%)  

Febrile Fits 72 (49.7) 

Bacterial Meningitis 39 (26.9) 

Viral/Aseptic Meningitis 34 (23.4) 

LP Status, n, (%)  

Done  79 (54.5) 

Not Done 66 (45.5) 

Stay in Hospital, n, (%)  

Paediatric Ward 143 (98.6) 

Paediatric ICU 2 (1.4) 

Days Spent in Hospital, mean ± SD, median 3.27 ± 3.1, 02 

 

Stratification of final diagnoses with different variables andP – P-values were also calculated for 

each stratification. 

Stratification based on age group with final diagnosis was performed;the group with ages between 

06 months and 12 months had 27 (35.52%) cases of febrile fits, 28 (36.84%) with bacterial 

meningitis, while 21 (27.63%) cases were of viral/aseptic meningitis. In the group with ages 

between 13 months – 24 months, 18 (72%) cases were diagnosed as febrile fits, 2(8%) cases as 

bacterial meningitis, while 5 (20%) as viral/aseptic meningitis. In the third group, the ages were 

between 25 months –42 months, in which 16 (68.57%) patients were having febrile seizures, 3 
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(13.04%) were having bacterial meningitis, while 4 (17.39%) were having viral/aseptic 

meningitis. In the last group,where patients aged between 43 months – 60 months were there, 11 

(45.83%) had febrile seizures, 6 (28.57%) had bacterial meningitis as a final diagnosis, while 4 

(19.05%) hadviral/aseptic meningitis. P – value for this stratification was 0.049. 

Based on gender stratification, in patients with febrile seizures, 51 (70.83%) were male, while 21 

(29.17%) were female. 24 (61.54%) patients of bacterial meningitis weremale, while 15 (38.46%) 

were female, while in cases with viral meningitis/aseptic, 26 (77.47%) were male and 08 

(23.53%) cases were female.P – value for this stratification was 0.746. 

The stratification is based on residency in urban and rural areas. 57 (79.17%) patients with febrile 

seizures were from urban areas, while 15 (20.83%) were from rural areas. In the patients with 

bacterial meningitis group, 24 (61.52%) were from urban areas, while 15 (38.46%) were from 

rural areas. 22 (64.70%) patients with viral/aseptic meningitis were from urban areas, while 12 

(35.30%) were from rural areas. P – value for this stratification was 0.073. 

When stratification based on vaccination status of the patients was done, 65 (90.28%) of the 

patients with febrile seizures were fully vaccinated, 4 (5.55%) were partially vaccinated, while 3 

(4.17%) patients were unvaccinated. In the bacterial meningitis group, 16 (41.02%) cases were 

fully vaccinated, 12 (30.77%) patients were partially vaccinated, while 11 (28.20%) were 

unvaccinated. In patients with viral/aseptic meningitis, 16 (47.05%) were fully vaccinated, 9 

(26.47%) were partially vaccinated, while 9 (26.47%) patients were unvaccinated. P – value for 

this stratification was < 0.001. 

Based onthe family history of seizures/febrile seizures, stratification was also done. In cases with 

febrile seizures,27(37.75%) cases had having positive family history, while 45 (62.25%) had 

having negative family history of seizures. In cases with bacterial meningitis, 12 (30.77%) cases 

had positive results, while 27 (69.23%) cases had no family history of seizures. In viral/aseptic 

meningitis cases, 14 (41.18%) had positive while 20 (58.82%) had having negative family history 

of seizures.P – value was 0.852. 

Stratification based on types of seizures was as follows. In the febrile seizure group, 72 (100%) 

had simple febrile seizures, while none had complex febrile seizures. In the bacterial meningitis 

group, 18 (46.15%) patients had simple seizures while 21 (53.85%) hadcomplex seizures. 34 

(100%)patients among the viral/aseptic meningitis group had simple seizures, while none 

hadcomplex seizures.P – value for this stratification was <0.001. 

Based onmeningeal signs, 3 (4.17%) patients from the febrile seizures group had meningeal signs, 

while 69 (95.83%) patients had no meningeal signs. In patients with bacterial meningitis, 27 

(69.23%) had meningeal signs while 12 (30.77%) did not have meningeal signs. In the 

viral/aseptic meningitis group, 5 (14.70%) patients hadmeningeal signs, while 29 (85.30%) did 

not. P– value was <0.001 for this stratification. 

Stratification with patient outcome was also performed. In the febrile fits group, 72 (100%) 

patients were treated and discharged. 38 (97.43%) patients with bacterial meningitis were treated 

and discharged, while 1 (2.57%) expired in the paediatric ICU. All patients with viral/aseptic 

meningitis were also treated and discharged.P – value for this stratification was 0.749. 
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The immunization status of patients was also compared with their residence. In patients residing 

in urban areas, 74 (71.84%) patients were fully vaccinated, 23 (22.33%) were partially vaccinated, 

while 6 (5.82%) were unvaccinated. In patients residing in rural areas, 23 (54.76%) were fully 

vaccinated, 2 (4.76%) were partially while 17 (40.48%) patients were unvaccinated. P – value for 

this stratification was <0.001. 

In patients with simple febrile seizures, lumbar puncture was advised and performed in 58 

(46.77%) cases, while lumbar puncture was not performed in 66 (53.23%) cases. In patients with 

complex febrile seizures, lumbar puncture was advised and performed in 21 (100%) cases. P – 

value was <0.001. 

Table 03: Comparison of Final Diagnosis with Different Variables, Total Patients (n=145) 

Variables Final Diagnosis P – value 

 Febrile 

Seizures 

Bacterial 

Meningitis 

Viral/Aseptic 

Meningitis 

 

Age Groups (months) 

06 – 12 (n=76), n, (%) 

13 – 24 (n=25), n, (%) 

25 – 42 (n=23), n, (%) 

43 – 60 (n=21), n, (%) 

 0.049 

27 (35.52) 28 (36.84) 21 (27.63) 

18 (72) 02 (08) 05 (20) 

16 (69.57) 03 (13.04) 04 (17.39) 

11 (45.83) 06 (28.57) 04 (19.05) 

Gender 

Male (n=101), n, (%) 

Female (n=44), n, (%) 

 0.746 

51 (70.83) 24 (61.54) 26 (77.47) 

21 (29.17) 15 (38.46) 08 (23.53%) 

Residency 

Urban (n=103), n, (%) 

Rural (n=42), n, (%) 

 0.073 

57 (79.17) 24 (61.54) 22 (64.70) 

15 (20.83) 15 (38.46) 12 (35.30) 

Vaccination Status 

Fully Vaccinated (n=97), n, (%) 

Partially Vaccinated (n=25), n, (%) 

Unvaccinated (n=23), n, (%) 

 <0.001 

65 (90.28) 16 (41.02) 16 (47.05) 

04 (05.55) 12 (30.77) 09 (26.47) 

03 (04.17) 11 (28.20) 09 (26.47) 

Family History for Seizures 

Positive (n=53), n, (%) 

Negative (n=92), n, (%) 

 0.852 

27 (37.75) 12 (30.77) 14 (41.18) 

45 (62.5) 27 (69.23) 20 (58.82) 

Seizure Type 

Simple (n=124), n, (%) 

Complex (n=21), n, (%) 

 <0.001 

72 (100) 18 (46.15) 34 (100) 

00 (00) 21 (53.85) 00 (00) 

Meningeal Signs 

Present (n=35), n, (%) 

Absent (n=110), n, (%) 

 <0.001 

03 (04.17) 27 (69.23) 5 (14.70) 

69 (95.83) 12 (30.77) 29 (85.30) 

Outcome 

Treated (n=144) 

   0.749 

72 (100) 38 (97.43) 34 (100) 
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Expired (n=01) 00 (00) 01 (02.57) 00 (00) 

 

DISCUSESSION 

Meningitis is a medical emergency in children and should not be overlooked in any youngster 

who has a fever and is having seizures. The connection between seizures and meningitis is widely 

recognized and has been documented in approximately 12% to 27% of cases (11-13). The 

likelihood of meningitis, particularly bacterial meningitis, occurring in a child with a fever has 

diminished significantly due to universal vaccination against bacterial pathogens; this remains a 

big worry in any child who exhibits febrile seizures, particularly in populations with poor 

immunization rates. ‘In 2011, the American Academy of Pediatrics (AAP) updated its guidelines 

for the neurodiagnostic assessment of individuals experiencing simple febrile seizures’. The 

updated recommendations supported lumbar puncture as an option for infants presenting with 

simple febrile seizures and incomplete or unknown immunization status. However, they did not 

recommend its routine use among fully immunized infants, particularly those immunized against 

Hib and S. pneumoniae (13-15).  

Meningitis was found in 73 of the 145 cases (including bacterial and viral/aseptic), indicating that 

meningitis affects nearly half of the children who report to the Northwest General Hospital with 

an apparent febrile seizure. According to Al-Eissa YA from Saudi Arabia, bacterial meningitis 

occurs 3.5% of the time in children with febrile seizures, but only 1.5% of those between the ages 

of 3 and 60 months (15).‘According to Casasoprana A et al from France, the occurrence of 

bacterial meningitis was reported at 1.9% among cases experiencing their first febrile seizure and 

who were younger than 18 months of age’.Ghobti and Shiva's research findings also documented 

a rate of 4.7% for bacterial meningitis among children who had experienced febrile seizures 

(16)In a separate study conducted at KCH (Kanti Children’s Hospital), it was revealed that 10.9% 

of patients who appeared to be experience ng their first febrile seizure had meningitis (17).In 

another study done in Kanti Children’s Hospital, Kathmandu, Nepal, the incidence of bacterial 

meningitis among children aged 06 – 60 months presenting with first febrile seizure was 17.1 

percent (18). 

Study conducted in a children’s hospital, Multan, the incidence of bacterial meningitis was 4.5% 

among patients aged 06 – 60 months (19).In another study conducted in the pediatric department 

of Lahore General Hospital, bacterial meningitis was 7.3%.Our finding was comparatively higher 

than from studies done both outside and inside the country, mainly because most of the patients 

with meningitis were partially vaccinated or unvaccinated, and those who were vaccinated, proper 

vaccination charts were not available with them. Given the high frequency of meningitis cases 

identified, it is advisable to consider meningitis as a preliminary diagnosis for all children who 

present with fever accompanied by seizures in our setup. 

Gender and meningitis did not significantly correlate, according to our research. This runs 

concurrently with other research. It was noted that the younger the patient, the higher the risk of 

developing meningitis. In the 6 – 12 months age group, 64% had meningitis compared to 28 % in 

the 12 – 24 months age group and 18 % in the more than 24 months age group. Other research 
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studies have also come to the same results. Therefore, the younger the age, the greater the chance 

that a child presenting with fever and seizure may have meningitis. 

Meningeal signs were found to be significantly associated with meningitis, with a P – P-value of 

<0.001, but the lack of these signs does not exclude meningitis in younger patients. The increased 

risk of meningitis when meningeal signs are present in a patient with fever and seizures appears 

consistent with findings from other studies (20). ‘Our study could not note any significant 

association of family history of fits/febrile fits or residency (urban/rural) with the prevalence of 

meningitis’. 

Our findings indicated that complex seizure symptoms were present in most children with 

bacterial meningitis. This is comparable to Casasoprana's outcomes (21) discovered that the risk 

of bacterial meningitis or encephalitis in infants with uncomplicated febrile seizures and a normal 

physical examination is quite low. According to Rossi et al, a complex seizure could be an 

important distinguishing factor between patients with and without meningitis in children younger 

than 3 years old with no neurological symptoms. 

In our study, lumbar puncture was performed in all patients presenting with complex seizures, 

which was comparable to other studies (22). 

Researchers from many parts of the world have observed a lower incidence of 

meningitis/bacterial meningitis among febrile seizure cases and have related those to higher 

immunization rates in their community. Pakistan, a developing nation, needs to increase its 

immunization rates generally, which are now around 50%, and in provinces like Khyber 

Pakhtunkhwa, where the vaccination refusal rate is relatively high. Enhancing immunization 

coverage and ensuring prompt meningitis diagnosis can unquestionably reduce the ‘prevalence of 

this life-threatening condition among children in Pakistan, with a particular focus on the province 

of Khyber Pakhtunkhwa’. 

Our study has a few limitations worth noting. A lumbar puncture was not performed on all 

patients, and some patients with aseptic/viral meningitis (with no major clinical symptoms) may 

have been overlooked. Moreover, vaccination charts for every patient were unavailable; most 

patients' vaccination status was determined by their parents' vaccination history and by the 

presence of a BCG scar during an examination. 

 

CONCLUSION 

Our findings revealed a noteworthy proportion of meningitis among children presenting with 

febrile seizures, emphasizing the importance of considering meningitis as a differential diagnosis 

in such cases within pediatric emergency settings. Particularly in infants aged 6 to 12 months 

experiencing their first seizure episode associated with fever, a lumbar puncture is strongly 

recommended even without classical signs of meningeal irritation due to the higher risk of 

meningitis in this age bracket. Furthermore, lumbar puncture should also be prioritized in children 

who are incompletely vaccinated or unvaccinated, as they face a heightened vulnerability to 

invasive infections when presenting with febrile seizures for the first time. 
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