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Abstract

AIM: To determine the prevalence of recent immu-
nisation amongst children under 7 years of age pre-
senting for febrile convulsions.

METHODS: This is a retrospective study of all children
under the age of seven presenting with febrile con-
vulsions to a tertiary referral hospital in Sydney. A
total of 78 cases occurred in the period January 2011
to July 2012 and were included in the study. Data
was extracted from medical records to provide a retro-
spective review of the convulsions.

RESULTS: Of the 78 total cases, there were five
medical records which contained information on
whether or not immunisation had been administered in
the preceding 48 h to presentation to the emergency
department. Of these five patients only one patient
(1.28% of the study population) was confirmed to
have received a vaccination with Infanrix, Prevnar and
Rotavirus. The majority of cases reported a current
infection as a likely precipitant to the febrile convulsion.

CONCLUSION: This study found a very low prevalence
of recent immunisation amongst children with febrile
convulsions presenting to an emergency department
at a tertiary referral hospital in Sydney. This finding,
however, may have been distorted by underreporting of
vaccination history.
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Core tip: This study found a very low prevalence of
recent immunisation amongst children with febrile
convulsions. This finding, however, may have been
distorted by underreporting of vaccination history. The
use of large linked datasets may determine a more
accurate estimate of the rate of febrile convulsions due
to immunisation.
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INTRODUCTION

There has been much controversy in recent years about
the risks vs the benefits of childhood vaccination™?.,
Vaccines may have adverse effects which range from
simple fever™ to more severe febrile convulsions®*,
Febrile convulsions can be defined as any seizure that
is associated with fever, and not due to intracranial
infection or other known cause such as epilepsy or head
trauma™!,

Of particular interest, has been the association
between the influenza, diphtheria-tetanus toxoids-per-
tussis (DTP) and measles-mumps-rubella (MMR) vac-
cines and febrile convulsions. Western Australia observed
a spike in emergency department presentations for high
fever and febrile convulsions in young children after
vaccination with the 2010 trivalent influenza vaccine
(TIV)®L. This resulted in a country-wide suspension of
the use of TIV in children aged 5 years and under™.
Further investigation into the matter then indicated that
an association between TIV and febrile convulsions in
children was prevalent across the majority of Australia™.
Following these findings, a similar study performed in
the United States revealed disproportionately higher
rates of febrile convulsion associated with 2010-2011
TIV administration compared with other vaccines™?.
The majority (84%) of these convulsions occurred in
children under 2 years of age, and most (86%) had an
onset of convulsion on the same day or the day after
the vaccination!”. The suspension of the use of TIV
in children under 5 in Australia was later lifted when it
was found that the risk of febrile convulsions following
TIV was specific to vaccination with Fluvax® and did not
apply to the use of other seasonal influenza vaccines
such as Vaxigrip® or Panvax®>®,

Although febrile convulsions generally have an
excellent prognosis, they are the commonest cause of
status epilepticus in childhood™. Their occurrence can
be extremely distressing for family members of patients,
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and may have serious long-term consequences that are
as yet unknown. A high rate of these seizures following
vaccination would have important clinical implications
as it may lead to poor vaccine uptake and the risk
should be diminished where possible - perhaps, by the
administration of alternate safer vaccines® or by the
use of antipyretics and physical methods to reduce
fever™.,

The aim of this study was to determine the preva-
lence of recent immunisation amongst children under
the age of seven presenting with febrile convulsions to a
teaching hospital in Western Sydney.

MATERIALS AND METHODS

Data collection

The study was approved by the Ethics Committee of the
Sydney West Area Health Service. The study population
included all patients presenting to Nepean Hospital
Emergency Department with febrile convulsion based
on the International Classification of Diseases (ICD-10-
AM) codes (R56.0).

Data extraction

Two linked databases were set up in order to de-identify
the data. The first database comprised of a unique
patient identification number, name and medical records
number. The following variables were collected from each
medical record: Age (months); gender; weight; method
of transport to hospital; primary diagnosis; additional
diagnosis; number of febrile convulsions during current
presentation; history of fever; antipyretic given prior
to febrile convulsion; maximum temperature; length
of convulsion; previous history of febrile convulsion;
previous history of non-febrile convulsion; precipitant
to previous febrile convulsion; history of current
infection; history of vaccination/immunisation; number
of vaccinations; time between vaccination and febrile
convulsion; type of vaccination; history of concurrent
illness; family history of febrile convulsions; family
history of epilepsy; and length of stay.

Statistical analysis

Patient demographic and clinical characteristics have
been reported as median and range for numeric-scaled
features and percentages for discrete characteristics.
Factors associated with febrile convulsion were iden-
tified using unconditional logistic regression. All P values
calculated were two-tailed; the alpha level of signi-
ficance was set at 0.05. All data was analysed using
STATA version 12.0 (StataCorp. 2011. Stata Statistical
Software: Release 12. College Station, TX: StataCorp
LP).

RESULTS

Demographics
A total of 78 patients with a mean age of 23 mo (1-63
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Figure 1 Risk factors for febrile convulsions.

mo; 60% male) presented to Nepean Hospital for febrile
convulsions over the 19 mo period (January 2011 - July
30 2012).

Febrile convulsions

The primary diagnosis of febrile convulsion was made
in 56.4% of cases, with the majority of the remaining
patients being diagnosed with acute upper respiratory
tract infections and a smaller number with acute
intestinal infections. The mean maximum temperature
reported was 39.5C (37.3°C-43C). For each pre-
sentation, the mean number of febrile convulsive
episodes was 1.7 (1-8 episodes), and the average
length of convulsion was 3 min (30 s-20 min). Just
over half the medical records (56%) had evidence of
antipyretics administration prior to the convulsions. A
large proportion of cases (89%) were given antipyretics
before their convulsions, with the average time between
drug administration and convulsion being 5 h and 45
min.

Risk factors

Five medical records contained information on whether
or not immunisation had been administered in the 48 h
preceding the febrile convulsion, with only one having
clear information on immunisation (confirmed receipt
of vaccination with Infanrix, Prevnar and Rotavirus)
(Figure 1). Almost all patients (96%) reported a cur-
rent infection as a possible precipitant to the febrile
convulsion, and 25% had a concurrent medical condi-
tion such as developmental delay. For those aged > 2
years, a previous history of febrile convulsions was a
significant risk factor (OR = 5.47; 95%CI: 1.92-15.60)
for presentation. They were also more likely to have
shorter convulsions (3 min or less) (OR = 1.67; 95%CI:
0.53-5.27). A positive family history of febrile convulsions
but not epilepsy was also a potential risk factor in this
age group (OR = 1.30; 95%CI: 0.44-3.84). These
individuals were also more likely to have received an
antipyretic at an appropriate time - that is from 20
min to 4 h prior to the convulsive episode (OR = 2.28;
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B Immunisation in previous 48 h

| Current infection

B Concurrent medical condition

W Personal history of febrile convulsions

B Personal history of non-febrile convulsions
B Family history of febrile convulsions

Family history of epilepsy

95%CI: 0.52-9.99). Males were more likely to be given
a primary diagnosis of febrile convulsions than females
(OR = 1.72; 95%CI: 0.70-4.35).

Medical care

The mean length of stay was 2 d (1-4 d), with the most
common follow-up diagnostic tests including electro-
encephalograms (15%) and brain magnetic resonance
imaging (4%).

DISCUSSION

This study determined that there was a very low
prevalence of recent immunisation amongst children
with febrile convulsions presenting to a tertiary referral
hospital in Western Sydney. This finding, however, may
have been due to underreporting of vaccination history
as the vast majority of medical records contained
no information on whether or not immunisation was
administered in the recent past. Only 6% of medical
records contained information on immunisation.

Previous studies have shown that some vaccines
such as MMR!"?! and DTaP-IPV-Hib® were associated
with an increased risk of febrile convulsions, but that
this risk was small. Conversely, another study reported
a significantly elevated risk of febrile seizures following
receipt of DTP or MMR vaccine'”. This study determined
that a history of a current infection was the predominant
precipitant for fever and thus convulsion, previous stu-
dies suggest that viral illness is the most common reason
for hospitalisation with febrile convulsion™.

Individuals older than 2 years of age were more
likely to have a previous history of febrile convulsions.
In terms of the average age at which febrile convulsions
tend to occur, this study concurred with the findings of
previous research™ and established that this was at an
age of about 2 years.

Males were more likely to be given a primary
diagnosis of febrile convulsion than females. This may
have been attributable to the fact that approximately
60% of febrile convulsions are known to occur in male
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children***, and may well indicate some degree of
bias involved in diagnosis. Furthermore, male partici-
pants were found to be admitted to hospital more
frequently - recent literature suggests that this excess
of male admissions!” is consistent with an increased
vulnerability to illness amongst the gender™.

The higher rate of appropriate antipyretic use that
was observed amongst children with a personal history
of febrile convulsions was possibly due to those parents
being familiar with the occurrence of seizures and thus
more cautious when fever arose. This study, much
like previous reports, indicated higher rates of febrile
convulsions in children with a personal or family history
of these seizures!'®,

One of the strengths of the study was that the
aim, hypothesis and objectives were arrived at a priori
examination of medical records. Furthermore, all
medical records were thoroughly examined manually.
The use of medical records as a source of data could
also be considered a limitation of the study since
some records were incomplete, however, this was not
substantial. The sample size did not provide statistical
significance for some of our results.

This study found a low prevalence of recent immu-
nisation precipitating febrile convulsions in young
children, but this finding may have been distorted by
the low rates of accurate reporting of immunisation. A
recommendation for future practice would, therefore, be
that physicians directly request and record information
on immunisation, particularly when dealing with cases
of childhood febrile convulsions.

COMMENTS

Background

Febrile convulsions are an important reason for children presenting to hospital
emergency departments. The causes of these febrile convulsions are varied but
immunization/vaccination may be a factor.

Research frontiers

The authors’ suggest that immunization associated febrile convulsions are an
under-reported presentation to the emergency department. Specific studies
to address this issue are required. Moreover, preventive strategies may be
implemented to reduce the risk of febrile convulsions after immunization.

Innovations and breakthroughs

Vaccine safety is vitally important to the continued global approach to
preventable infectious diseases both in childhood and adulthood. A greater
understanding of minor and major adverse events following immunization are
required. Recent high level evidence providing no link between vaccines and
autism is a good example.

Applications

A greater knowledge of the potential adverse effects of immunization is
important and education of patients with regards to preventive and recognition
of adverse effects early is critical.

Terminology

The Measles, Mumps, Rubella vaccine protects against measles, mumps, and
rubella (German measles). It is a mixture of live attenuated viruses of the three
diseases, administered via injection. The (DTaP-IPV-Hib) includes diphtheria
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(D), tetanus (T) and acellular pertussis (aP) (whooping cough). Inactivated
polio vaccine stands for “inactivated polio vaccine”. Hib stands for Haemophilus
influenzae type b.

Peer-review
Good study provided record based immunization history is of quality.
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