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Influenza A Virus Associated Febrile Seizuresin
Pediatric Emergency Department during I nfluenza Seasons

Jung Seok Hong, M.D., Mi Jin Kim, M.D., Jin Young Jeong, M.D., Joon Sung Kim, M.D.!, Eun Suk Hong, M.D.

Department of Emergency Medicine and Pediatrics',
University of Ulsan College of Medicine, Pediatric Emergency Center, Ulsan University Hospital, Ulsan, Korea

Purpose: The aims of study are to identify characteristics of febrile seizures (FS) in children confirmed with influenza A (IFA)
and to compare with FS confirmed with negative influenza A (NIFA).

Methods: Between October 2013 and March 2014, 145 children visiting emergency departments because of FS were
retrospectively surveyed. IFA (n=23) were compared with NIFA (n=122) regard to characteristics of FS, including age, gender,
pattern of seizures, fever, history of previous FS, family history of FS, and outcomes. FS requiring lorazepam, CT (computed
tomography), MRI (magnetic resonance image), CSF (cerebrospinal fluid) study were analyzed.

Results: IFA had more patients with higher body temperature over 39° C at seizure occurrence (47.8% vs. 18.0%, P=0.01),
more lorazepam (52.2% vs. 25.4%, P=0.01). Seizure manifestations of IFA were significantly different with NIFA (P=0.04), in
particular, but there was not the difference between simple FS and complex FS. Febrile status epilepticus was more common
in IFA. FS within 12 hours febrile response (65.2% vs. 70.5%, P=0.61) and history of previous FS were common but not
significantly different. There were no differences in age, gender, family history of FS and outcomes.

Conclusion: Our study suggested that IFA have higher incidence of fever and frequency in using lorazepam, and more
common febrile status epilepticus than NIFA. However, there was no significant difference in the other clinical features
between two groups.
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Fig. 1. Number of patients with influenza A associated febrile convulsions compared with the number of non influenza patients.
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Table 1. Demographic characteristics of children with and without influenza A virus infection.
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Influenza A group Non-influenza A group Pval
Parameters (n=23) (n=122) value*
Age (month) 0.52
Mean+ S.D. 28.8+12.8 27.2+104

Male 14 (60.7) 68 (55.7) 0.65
Positive history of FSin first degree relatives 11 (47.8) 39 (32.0) 0.14
Positive previous FS history 8(34.9) 38(31.2) 0.73
Values are for absolute number (%).

* Pvalues were calculated by Pearson’s chi-square test or Student’ s t-test, if indicated.

FS: febrile seizures, SD: standard deviation
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Table 2. Neuroimaging, EEG findings and CSF study of febrile seizuresin children with and without influenza A infection.

Influenza A group

Non-influenza A group

(n=23) (n=122)
Norma Abnormal Not done Normal Abnormal Not done
CSF Study 4(17.4) 0(0) 19 43 (35.2) 0(0) 79
CT 2( 87 0(0) 21 5( 4.0) 0(0) 117
MRI 7 (30.4) 0(0) 16 20 (16.4) 0(0) 102
EEG 5(21.7) 2(8.6) 14 20 (16.4) 1(0.8) 101

CSF: cerebrospinal fluid, CT: computed tomography, MRI: magnetic resonance imaging, EEG: electroencephal ogram

Table 3. Diseases associated with febrile seizures.

Diagnosis

Influenza A group (n=23)

Non-influenza A group (n=122)

Upper respiratory infection
Bronchitis

Otitismedia

Sinusitis

Croup

Enteritis

Acute tonsilitis
Pneumonia
Bronchialitis

Exanthem subitum
Kawasaki disease

Hand foot mouth disease

10 (435)
3(13.0)
2( 86)
2( 36)
1( 43)
1( 43)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)

23 (18.9)
7( 5.7)
11( 9.0)
2( 1.6)
1( 0.8)
1( 0.8)
28 (23.0)
5( 4.0)
3( 25)
2( 1.6)
1( 0.8)
1( 0.8)

Values are for absolute number (%), if indicated.
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Table 4. Clinical characteristics of febrile seizuresin children with and without influenza A virus infection.

Influenza A group

Non-influenza A group

Parameters (n=23) (=122) Pvalue*
Seizure manifestations, type of seizure 0.04
Simple FS, GTC 6(26.0) 71(58.2)
SimpleFS, GT 5(21.8) 18 (14.8)
Simple FS, atonic 3(13.0 5(4.1)
FS (simple, recurrent), GTC 5(21.8) 22 (18.0)
FS (complex), partial 1( 4.0 2(16)
Febrile status epilepticus 3(13.0) 4( 3.3
Time from fever to seizure occurrence 0.48"
Within 1 day 19 (82.6) 109 (89.3)
Over 2 days 4(17.4) 13 (10.7)
Seizure duration 0.20
Within 1 min 3(13.0) 35(28.7)
From more than 1 to lessthan 5 min 14 (60.9) 70 (57.4)
From more than 5 to less than 15 min 5(21.7) 11( 9.0
15 min or more 1(43) 6( 4.9
Seizure within 12hr of febrile response 15 (65.2) 86 (70.5) 0.61
Body temperature at seizure occurrence 0.24
Mean=+SD (°C) 38.7+0.8 38.3+0.6
Over 39°C 11 (47.8) 22 (18.0) 0.01
Use of lorazepam 12 (52.2) 31 (25.4) 0.01
Outcome 0.78"
Discharge from ED 18 (78.3) 95 (77.9)
Admission to ward 4(17.4) 27 (22.1)
Values are for absolute number (%).
* Pvalues were calculated by Pearson’s chi-square test or Student’ s t-test, if indicated.
" P values were calculated by Fisher’'s exact test.
FS: febrile seizures, GTC: generalized tonic clonic, GT: generalized tonic, ED: emergency department
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