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Frequency of fever episodes related to febrile seizure recurrence
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The aim of this study was to assess the number of fever episodes as a risk factor for febrile seizure
recurrence during the first 6 months after the last previous febrile seizure. In a 6-month follow-up
study of 155 children, aged 3 months to 5 y, with a first or a recurrent febrile seizure, the
occurrence of fever episodes and febrile seizure recurrences was prospectively documented. Using

logistic regression analysis the association between the baseline characteristics and the number of

fever episodes and the outcome, a febrile seizure recurrence, was studied. In total, 260 fever
episodes were registered; 29 children experienced 1 or more febrile seizure recurrence during
follow-up. Two factors were associated with febrile seizure recurrence: the number of fever
episodes [odds ratio (OR) =1.8; 95% confidence interval (Cl): 1.4-2.4)] and age at study entry
(OR=0.6; 95% CI: 0.3-1.1). In a multivariable model, only the number of fever episodes

remained significant. In conclusion, the number of fever episodes increases the risk of a febrile
seizure recurrence with a factor of 1.8 per fever episode in the first 6 months after a febrile
seizure.d Febrile seizure recurrence, logistic regression, number of fever episodes

HA Moll, Sophia Children’s Hospital, Room Sp 1543, Dr Molewaterplein 60, 3015 GJ Rotterdam,
The Netherlands)

Febrile seizures are the most common type of seizur€hildren’s Hospital in Rotterdam and the Juliana
in children aged 3 months to 5 y, with a cumulativ&Children’s Hospital in The Hague between 1 April
incidence of 4% (1, 2). The 2-y probability of a febrilel994 and 1 July 1997, were considered for inclusion.
seizure recurrence has been estimated as 30% Rwth outpatients’ clinics include mainly basic specialist
average; 10—20% of the seizures recur within 6 monthsare. Eligible children were enrolled either in a
with a decreasing risk after the first 6 months followingandomized placebo-controlled trial of ibuprofen syrup
the previous seizure (3, 4). to prevent febrile seizure recurrences (1994-1996), of
The risk of febrile seizure recurrences has beewhich the results will be reported elsewhere, or in a
studied thoroughly (3-9). The major and most consisehort study, in which the occurrence of fever episodes
tent risk factors are: young age at onset, family histognd febrile seizure recurrence during 6 months was
of febrile seizures, previous recurrent febrile seizuresreagistered (1996—1997). The definition of febrile seizure
low temperature at the initial febrile seizure, a multiplef the National Institutes of Health Consensus Meeting
type initial febrile seizure and short time lapse since tH2) was used. The parents of all participating children
previous seizure. gave their written informed consent. The study protocol
In addition, it has been demonstrated that frequewas approved by the relevant local ethical review
fever episodes are associated with an increased riskbofards.
recurrence (9, 10). Children have the highest risk of Additional inclusion criteria for the children in the
recurrence in the first 6 months after the last febrilmndomized controlled trial were: aged between 1 and 4
seizure. This study aimed to assess the incidenceypfpresence of one or more risk factors for seizure
fever episodes in relation to febrile seizure recurrencecurrence, defined as: a positive first-degree family
during this high-risk period for febrile seizure recurhistory of febrile seizures; an initial seizure of the

rence. multiple type; a temperature below 40 at the initial
febrile seizure; and one or more previous febrile seizure
recurrences.
Patients and methods Exclusion criteria for the present study were: more
) than 2 months’ time lapse between the last previous
Patients febrile seizure and study entry; current use of anti-

Children aged 3 months to 5 y, who were seen for apileptic drugs; no telephone connection; non-Dutch-
initial or a recurrent febrile seizure at the Sophiand non-English-speaking parents. The randomized
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controlled trial included the children who were allopromptly or if data were not filled in, the parents were
cated to placebo only. contacted to ensure participation and to check the
occurrence of fever or febrile seizure recurrence.

Methods

After the children had visited the emergency room o;atistical analysis
the hospital with a febrile seizure, they received
appointment for special febrile seizure outpatient

clinic hours, where they were examined and the pare he follow-up time was terminated before 6 months,

were given information regarding fever and febril ildren were excluded from the analysis. Early

iﬁhzdu;ensﬁpg?:tiggrsmisn\év?ersea;(.jwsed against giving tht%elrmination of follow-up was defined as: development

Baseline characteristics were recorded and checkdg@febrile seizures; starting the use of intermittent
at study entry, including age, gender, family history derophylactic diazepam; and refusal to participate further

febrile seizures and epilepsy, date and characteristicsd{he Study. . .
the initial febrile seizure, the number of previous -CJIStic regression analysis was used to assess the

recurrent febrile seizures and the date of the br?ésociation between baseline characteristics, the num-
i

;he outcome was defined as the occurrence of a febrile
izure recurrence within the 6-month follow-up period.

previous febrile seizure. The temperature and e’ Of fever episodes and the outcome. Baseline
presence of complex characteristics during the initigl'aracteristics included the following risk factors for

febrile seizure were documented. Complex charactg?-br”e.se'zwe recurrence: a first-degree family history
febrile seizures, age at onsel y, temperature at the

istics were defined as seizure duration of 15 min itial febril ; 40°C itiole ¢ itial

more, recurrence of the seizure within 24 h (multip/§!t& Tebrie seizure < » muflipie type nitia
brile seizure and one or more previous recurrent

F

type), and/or a focal onset of the seizure or a postic brile seizures. All characteristics wigh< 0.10 in the

Todd's paresis of the facial muscles or limbs (focalF> "™. : : L
characteristics) (11, 12). univariable analysis were entered in a multivariable
dpodel, to adjust for their interrelation. Odds ratios (OR)

If parents consented to participate in the randomiz d ; i A ot
controlled trial, they were instructed to take the rectdf€'€ USEC as a measure of association. ASsocialions

0 : qwere statistically significant p(< 0.05), if the 95%
tstzrgﬁqeergtu”rle g: t?e?/:rri]élr? I;nnrge(floati%r\{vhsr%r;hp%; hlt%nfidence interval (95% ClI) of the OR did not include
administer the study medication when the temperatfe€ value 1. SPSS for Windows was used for the

was 38.5C or higher. They were instructed to recordnalysis. . .
the precise timing of administering of the study To assess any difference between the randomized

medication and the height of the temperature on cgntro_llebdl trial group andl the cohort stfudy %roup,
standardized patient form and to notify the investigaté’rn'VI""”'?1 e rerg]ressmn e:?adyf?es Werngefr org]e I_sepa-
of each fever episode and recurrent febrile seizure. If H3t€'y In each group. Iterent or baseliné

fever had been reported after 3 months, the investigafgt2racteristics were found, a study-interaction term,

contacted the parents to ensure participation and IRglicating the original study (randomized controlled

check the occurrence of fever or febrile seizurii@dl or cohort study), was introduced into the model and

recurrence. When a febrile seizure recurrence occurrd@ltiplied by the baseline characteristics involved, to
the follow-up time was considered as terminated for tHg>5€SS Whether differences were likely to be due to
randomized trial; however, the parents were asked $32"¢€:
continue to list all subsequent fever episodes and
seizure recurrences until the planned date of study
termination (October 1996). N _ Results

Parents who consented to participate in the cohort .
study were given six diaries. They were instructed tetudy population
use subsequently one diary per month of follow-up tdhe study population consisted of 171 children; 89
register the occurrence of fever episodes and recurrébf%) children allocated to the use of placebo in the
febrile seizures. The parents were instructed to doa@ndomized controlled trial and 82 (48%) in the cohort
ment every day whether or not their child was feverisistudy. Sixteen children of the cohort study were
When the child seemed ill or feverish, the parents toakkcluded from the analysis, because of early termina-
the child’'s rectal temperature; when it was 3&5o0r tion. Of these, 2 children developed afebrile seizures, 1
more, they were asked to mark that day with ‘yes’ anchild received intermittent prophylactic treatment with
when the rectal temperature was lower than 38,5 diazepam and 13 parents refused participation after
with ‘no’. Accordingly, the occurrence of one or moranformed consent had initially been given. Thus, the
febrile seizure recurrences was documented. Aftdata from 155 children were used for the analysis; 89
every month of follow-up, the parents sent the diargs7%) children from the randomized controlled trial and
to the investigator. If the diary was not receive®6 (43%) from the cohort study.
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Table 1.Baseline characteristics, fever episodes and febrile seizure recurrence.

Recurrence  No recurrence

during follow-up during follow-up  Univariable Multivariable analysis
n=29 n=126 analysis
(100%) (100%) OR (95% CI) p-value OR (95% CI) p-value
Baseline characteristics
Female gender 13 (45%) 43 (34%) 1.6 (0.7-3.6) 0.28 - -
Age at study entry (in years) 1.6 (1.3-2.1) 1.8 (1.4-2.6) 0.6 (0.3-1.1) 0.09 1.0 (0.5-1.8) 0.89
Number of febrile episodés 2.0 (2.0-4.0) 1.0 (0.0-2.0) 1.8 (1.4-2.4) <0.001 1.8 (1.4-2.4) <0.001
3Median (25-75th percentiles).
Febrile seizure recurrence during follow-up Discussion

Of the 155 children, 29 (19%) children had 1 or mordNiS gtUdy dem}?”S”aFeg that dthel number 02 fe.Vﬁr
febrile seizure recurrences and 126 (81%) had no febrfi@!S0des was a factor independently associated with a
seizure recurrence during the 6-month follow-up perio¢EPrile seizure recurrence in the first 6 months after the
In total. 41 febrile seizures occurred: 20 childreffSt previous febrile seizure. The risk of a febrile seizure

suffered 1 recurrence, 6 children had 2 recurrencEiEUTTence was increased by a factor of 1.8 per fever
and 3 children had 3 recurrences. episode; children with febrile seizures who suffer

A total of 260 fever episodes was counted in 156eduently from feverish ilinesses have a high risk of
children and the mean number of fever episodes urrence. Two follow-up studies of children who had

child was 1.7. Of all 155 children, 42 (27%) had n ad an initial febrile seizure found similar results
fever episodes and 113 (73%) héd 1 or more fevkp 10). Rantala and Uhari evaluated retrospectively

episodes. Among those 113, 29 children had a febrilg® frequency of fever episodes and febrile seizure
’ ﬁcurrences, using a mailed questionnaire. After a mean

seizure recurrence with 89 fever episodes (me :
number of fever episodes per child 3.1, median 2.df'low-up period of 3.8y, they found that the number of
ver episodes was a significant risk factor for the

The 126 children without a recurrence had 171 fev  tebril . Unfortunatel
episodes (mean 1.4, median 1.0). recurrence of febrile seizures. Unfortunately, no quan-
As shown in Table 1, in the univariable analysis agiication of the relative risk was reported (9). Knudsen
; monstrated that in the year after an initial febrile

at study entry (OR =0.6) and number of fever epiSOdu?eizure children who suffer few fever episodes (defined
(OR =1.8) were associated with febrile seizure recur: fewer than 47") had 0.06 times the risk of febrile

rence p<0.10). The other baseline characteristic&S. Fohild Horing 4 ‘
including the risk factors for febrile seizure recurrenc&€12ure recurrence of children suffering 4 or more fever

were not associated with febrile seizure recurrence. |f8isodesbper 3f/efar (OR 1:12) (10). Concorda}ntlé, .Wh?]n
multivariable model, the number of febrile episodes wa® number of fever episodes was categorized in the

significantly associated with febrile seizure recurrence.
The risk of a febrile seizure recurrence was increased by
a factor of 1.8 per fever episode in the first 6 months
after the last previous febrile seizure. Age at study entry - LR
had no additional effect on the outcome in the multi-
variable model (OR =1.0). Children at a young age *°]
experienced more fever episodes than older childrep
(Fig. 1). From Fig. 1 it can be seen that children with a§

recurrence during follow-up experienced more fevers |, | @ se s ®
episodes than the other children. For a given number of

fever episodes, the risk of recurrence shows no clear - ot s
association with age. Children at a young age had morg

recurrences owing to the high number of fever episodes = S oseerasesacoeey 80

in young children.

In separate analyses of the randomized controlled
trial and the cohort study, no statistically significant
differences were found in the OR of baseline character- 1 2‘ .
istics with febrile seizure recurrence. The separate Age al dudy entry (yeary)
probabilities of febr-”e seizure Eec-urrence in th(-e 6_ig. 1.Number of fever episodes in relation to the age at study entry
month fOHOW.'Up period were 21% in the randonyze(ind febrile seizure recurrencg]: Cases without a febrile seizure
controlled trial and 15% in the cohort study“( recurrence during follow-up;@: cases with a febrile seizure
p=0.33). recurrence during follow-up.
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present study (fewer than 2 episodes vs 2 or mofever, 1 mg kg body weight' d~*, given in 3 doses) is
episodes per 6 months) a comparable risk reduction adnsidered necessary, because of a very high risk of
0.09 was found in the group of children with fewer thamecurrence or very frightened parents, the frequency of
2 fever episodes per 6 months. fever episodes may play an additional role in this
In the present study the mean number of fevelecision (14). However, parents may also be reassured
episodes per child was 1.7 in 6 months of follow-uhecause the number of fever episodes will decrease as
Children with 1 or more febrile seizure recurrences hatle child grows older; thus, the risk of febrile seizure
a mean of 3.1, compared with 1.4 in children whoecurrence will decrease accordingly.
experienced no febrile seizure recurrence, illustrating a
higher frequency of febrile episodes in children with
febrile seizure recurrence. In other febrile seizur lusi
X . Conclusion
studies, the mean number of fever episodes per child ) ) o
per year has been reported as 3.0 (10) or was calculatédconclusion, the number of fever episodes is inde-
from the presented data as 1.5-1.9 (9, 13, 14). All #endently associated with febrile seizure recurrence.
these studies had a median follow-up time longer tharf®!ring the first 6 months after a febrile seizure the risk
months. The relatively high estimate of 1.7 feve®f recurrence is increased by a factor of 1.8 per fever
episodes per 6 months in the present study is proba§iisode.
due to the fact that the risk over time may not be
constant, since increasing age decreases the incidence
(Fig. 1) (10). ~ References
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