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ABSTRACT

Background Complex febrile seizures (CFS) have been shown
to be related to recurrence and epilepsy. Many studies were done
to determine the predictors of recurrence in both simple and com-
plex febrile seizures. To our knowledge until now there is no pub-
lished data that specially looks for predictors of recurrence after a
first CFS.

Objective To find out clinical and demographical characteristics
of a first CFS and to define the predictors for the recurrent febrile
seizures.

Methods Prospective survival analysis study was done in chil-
dren with first CFS who visited Cipto Mangunkusumo Hospital,
Jakarta, over 14 months periods. The predictors for development
of recurrence were analyzed by SPSS for Windows 11.5 using
Kaplan-Meier test and Cox regression model with a level of signifi-
cance <0.05.

Results There were 62 subjects completed this study. Male-to-
female ratio was 1.4:1. The mean age at onset was 18.2 months.
Recurrence occurred in 9 subjects (14.5%). Body temperature
between 38-38.5°C (7 of 26 subjects, P=0.02), upper motor neu-
ron type of delayed development (3 of 7 subjects, P=0.03), and
epileptic history in the family (2 of 2 subjects, P<0.05) were asso-
ciated with recurrence in bivariate analysis. In multivariate analy-
sis only body temperature between 38-38.5°C (HR 1.6, 95% CI
1.0;23.9) and epileptic history in the family (HR 16.9, 95% ClI
2.8;101.4) were identified as predictors.

Conclusion Low body temperature at the first seizures and epi-
leptic history in the family were independent predictors for the re-
currence after a first CFS [Paediatr Indones 2006;46:204-208].

Keywords: complex febrile seizures, prognosis, pre-
dictors, recurrence

ebrile seizures are the most common type of
seizures in childhood, occurring in 2 to 5%
of children.!? According to International
League Against Epilepsy, febrile seizure is
described as a seizure in association with a febrile ill-
ness in the absence of central nervous system infec-
tion or acute electrolyte imbalance in children older
than 1 month of age without prior non-febrile sei-
zures.? It can be broadly classified into two groups
those are simple febrile seizures (SFS) and complex
febrile seizures (CFS).* Among those who develop
febrile seizures, up to 27-37% of them would have CFS.
A CFS is defined as febrile seizures with one or more
of the following: 15 minutes or more in duration, more
than one seizure in 24 hours or focal features. CFS
had been shown to be related to recurrence and sub-
sequent epilepsy.”-1°
With these implications in mind, it is important
for us to identify the predictors for the recurrence af-
ter the first CFS. To our knowledge until now there is
no data that specially look for the predictors of recur-
rence after the first CFS. As a first step, this study was
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set to find out clinical and demographical character-
istics of the first CFS and to define predictors for the
recurrence.

Methods

A prospective survival analysis study was carried out
on all children with the first CFS who visited outpa-
tient clinics or emergency unit at the Department of
Child Health, Medical School, University of Indone-
sia, Cipto Mangunkusumo Hospital, Jakarta, between
February 2004 and April 2005. This study was ap-
proved by the Committee for Medical Research Eth-
ics of Medical School, University of Indonesia. Sample
size was estimated based on the rule of thumb, wherein
the total samples were needed 10-50 times the num-
ber of predictors.!0 Inclusion criteria were all children
with the first CFS, age 3 months to 5 years, and agreed
to participate in this study. Subjects who suffered from
dehydration, got head injury during the study, or re-
ceived daily anticonvulsant therapy after the first CFS
were excluded. Home visit or interview by telephone
was done on the first month after CFS and every three

months there after to ascertain the occurrence of fur-
ther febrile seizures.

Bivariate and Cox regression analysis, and cal-
culation of hazard ratio (HR) were performed to cor-
relate six predictors to the recurrent febrile seizures
(RES). All statistic procedures were done on SPSS
11.5 for Windows program.

Results

Median follow-up was 12.2 months (95% CI 11.1
months; 13.3 months). Cumulative survival rate was
79%. Most of the recurrences (6 from 9 cases) oc-
curred in the first three months (Figure 1).

There were 62 subjects involved in this study;
none of them were lost to follow-up. There were 36
(58%) males and 26 (42%) females with the ratio of
males and females was 1.4:1. Their ages ranged from
3 to 53 months with a mean of 18.2 months. Nine-
teen subjects had suffered from SFS.

Diagnosis of CFS in this study was primarily
based on the multiple (>1) febrile seizures within 24
hours (55 subjects). Five (3%) subjects had focal sei-
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Ficure 1. CUMULATIVE SURVIVAL OF 62 SUBJECTS WITH FIRST CFS.
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zures, 9 (15%) subjects had prolonged seizures lasting
15 minutes or more, and 7 (11%) subjects had two
complex features. Todd’s paresis was found in 1 sub-
ject who suffered from focal and prolonged seizures.
This patient made uneventful recovery in 48 hours.
RES occurred in 9 (14.5%) subjects. These recurrences
happened in the form of simple and complex form
(Table 1). During the study no epileptic seizure was
found.

Associations of the predictors with the RES were
analyzed by Kaplan-Meier methods and log-rank test
(Table 2). From the survival analysis we knew that
upper motor neuron (UMN) type of delayed devel-
opment, body temperature between 38-38.5°C at first
CFS, and epileptic history in the family were strongly
correlated with recurrences. Duration between fever

TaBLE 1. CHARAcCTERISTICS OF FIRST CFS anp RFS.

to the occurrence of CFES were marginally correlated
(P=0.06). We found no association among recurrence
and family history of febrile seizures and the age of 24
months or less. In the multivariate Cox model evalu-
ating those three factors, all except delayed develop-
ment retained their significance. Low degree in the
first CFS had hazard ratio 1.6 (95% CI 1.0;23.9),
whereas subjects with epileptic histories in the family

had HR 16.9 (95% CI 2.8;101.4).

Discussion

Febrile seizures are the most frequent convulsive dis-
orders during childhood periods.!2 This study showed
that onset of CFS was more frequently found in the

Characteristic No Presence of recurrence
First CFS recurrence SFS >15 min. Focal Multiple
Duration
<15 minutes 53 45 4 1 1 3
=15 minutes 9 8 1 0 0 0
Type of seizure
General 57 49 5 1 0 3
Focal 5 4 0 0 1 0
Multiple
Yes 55 48 4 1 0 3
No 7 5 1 0 1 0

CFS=complex febrile seizure; SFS=simple febrile seizure; RFS=recurrent febrile seizures.

TABLE 2. ANALYSIS OF PREDICTORS TO EVENT FREE SURVIVAL USING KAPLAN-MEIER METHODS AND LOG-RANK TEST.

Independent variable Number Censored Number of Cumulative P
of subjects subjects event survival (mo.)
n (%) n (%) n (%) (95% Cl)

Age (month)
<24 479760 38 (81) 9(19) 10.3 (13.0-14.6) 0.09
>24 15 (24) 15 (100) 0 (0)

Temperature at CFS (°C)
38.0-38.5 26 (42) 19 (73) 7 (27) 10.1 (8.3-11.9) 0.02
>38.6 36 (58) 34 (94) 2 (6) 13.3 (12.4-14.2)

UMN type of delayed development
Yes 7 (11) 4 (57) 3 (43) 8.2 (4.9-11.5) 0.03
No 55 (89) 49 (89) 6 (11) 12.7 (11.7-13.7)

Duration between

fever and seizures
<24 hours 47 (76) 38 (81) 9 (19) 11.6 (10.2-13.0) 0.06
>24 hours 15 (24) 15 (100) 0 (0)

Family history of febrile seizures
Yes 22 (35) 18 (82) 4 (18) 10.3 (8.8-11.9) 0.43
No 40 (65) 35 (87) 5(13) 12.5 (11.2-13.7)

Epilepsy in the family
Yes 2(3) 0(0) 2 (100) 2.0 (2.0-2.0) <0.05
No 60 (97) 53 (88) 7 (12) 12.6 (11.6-13.6)
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13-23 months groups. Males were more affected than
females and the male-to-female ratio was 1.4:1. This
result was consistent with studies of Bessiso et al,®
Verity et al,’? and Rosman et al.!® Family history of
febrile seizures is unlikely to be associated with first
CEFS. These results were supported by the study of
Ling!4 and van Stuijvenberg et al.’>

RES could happen in the form of SFS and CFS.
Most of them occurred in the first 3 months after the
onset (67%). Evital® found that half of the recur-
rences occurred in 3 months after first febrile seizures,
while another study stated that 50-75% recurrences
occurred in the first year after the onset of seizures.!?

The recurrence rates in this study were 14.5%.
Our finding was lower than that of other studies. Stud-
ies of the recurrence rates (both after SFS and CFS)
in the third world are ranging from 21-29.3%. In the
west, however, recurrence rates are much more vari-
able, ranging from 30-50%.8 In the Berg series, 428
children with a first febrile seizure were followed up
for an average of 29 months. They found the recur-
rence rate of 31.3%.8

The low recurrence rates in this study could be
caused by short duration of the study or the effective-
ness of the prophylactic therapy. The controversy
about the effectiveness of oral and rectal diazepam
still persists. Meta-analysis by Rantala et al'® showed
that intermittent diazepam had no prophylactic ef-
fect on decreasing recurrences, but this meta-analysis
is still on debate.

When studying the predictors for recurrence,
we found that children whose body temperature was
38-38.5°C at the onset of the seizures were more
likely to have RES (7 of 9 subjects). No recurrence
was found in subjects with body temperature of more
than 40°C at the onset of CES. Association between
RES and a relatively low fever at the time of the ini-
tial CFS had been reported by other studies.”20 This
was consistent with a threshold model, i.e. children
whose seizures occurred with relatively low fever
required less provocation to have a seizure than those
whose initial seizures occurred at higher tempera-
tures.®

Family history of epilepsy in a first-degree rela-
tive was found in two subjects and both of them ex-
perienced recurrences. HR for this predictors is 16.9
(95% CI 2.8;101.4). In a pooled analysis of five stud-
ies, Offringa et al?! found the HR of 1.34 (95%CI

1.04;1.73) for the subjects with epileptic history in
the family. Study of 96 children with a first febrile sei-
zure in Jakarta, found one RFS from five subjects with
epileptic history in their families.!6

Our data showed that delayed development was
associated with RFS in bivariate analysis. UMN type
of delayed development was found in seven subjects
with first CFS. Recurrence occurred in three of those
subjects (P=0.03). This association did not occur in
multivariate analysis with Cox regression model. This
finding is consistent with Berg et al.® They stated that
the designation of "abnormal” in their studies were
not based on an evaluation by a neurologist or a stan-
dardized evaluation with a special research protocol,
so the lack of association in their studies should not
be used to contradict positive findings of other stud-
ies. Study in middle east found no association between
delayed development with RFS (P=0.81),!> while
study in Jakarta found 2 RFS in 15 subjects with
neurodevelopmental abnormality.©

Age was the best-established risk factors and it
had been reported in virtually most studies of RFS.
Febrile seizures were believed to occur during a pe-
riod when the brain, for developmental reasons, is
particularly susceptible to having seizures. The ear-
lier a child had his or her febrile seizures, the longer
he or she was in at risk of recurrence.® In our study,
8 out of 9 subjects that experienced RFS were in the
group of 13-23 months. No significant association
in this study could be caused by small sample size.
Berg et al® stated that age below 12 months was as-
sociated with a RFS, while 2 other studies found in
subjects below 2 years-old.

As with age, family history of febrile seizures was
not statistically significant at the bivariate level of
analysis in our study (P=0.43). This finding is consis-
tent with two other studies.!6!8 Meta-analysis by
Offringa et al?® found an overall RFS of 43% in chil-
dren who had a positive family history (first degree
relative) as opposed to a 32% recurrences in those
without a positive family history. Berg et al® compared
the risk of RES at one year of age in children with a
positive family history and those without. At one year,
the risk of recurrence was 36% (95% CI) for those
with a positive family history versus 20% (95% CI)
for those without.

We also evaluated the association of recurrence
with duration of recognized fever before the CFS. We
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found that all recurrences occurred in subjects with
fever lasting 1-24 hours. The marginal difference
(P=0.06) between survival of subjects with short du-
ration of recognized fever compared to the longer
duration could be caused by small sample in this study.
Berg et al® found that relative risk of recurrence de-
creased as the duration got longer (RR 0.4, 95% CI
0.35; 0.66). Similar results found in Jakarta study.!6
Out of 41 subjects with duration of more than >16
hours, only 3 subjects experienced recurrences (7.3%),
whereas with duration of <16 hours the recurrences
was 9.8%.

This study has several limitations. Among of
these were the short duration of the study, the small
sample size, and noncompliance of some subjects (4
for 9 subjects) to use the intermittent anticonvulsant
therapy given to them.

We conclude that low temperature at the first
CFS and epileptic history in the family were indepen-
dent predictors factors for the occurrence of the RFS.
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