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Meningitis is a common cause of convulsive status
epilepticus with fever
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Aims: In children with convulsive status epilepticus (CSE) with fever, to determine the likelihood of acute
bacterial meningitis (ABM), the proportion that are treated with antibiotics, and the proportion that have
diagnostic CSF sampling.
Methods: Patients with an incident episode of CSE with fever were identified as part of an ongoing
prospective population based study of CSE in childhood.
Results: There were 49 incident cases of CSE in the first six months. Ascertainment was 96%. Twenty four
had CSE with fever, 16 had early parenteral antibiotics, nine had diagnostic CSF sampling, and four had
ABM. The population risk of ABM in CSE with fever was significantly higher than that of short seizures with
fever (17% v 1.2%).
Conclusions: The classical symptoms and signs of ABM may be absent in CSE with fever. A high index of
suspicion for ABM in the child with CSE with fever is paramount. The most appropriate management is
suggested to be early parenteral antibiotics and a lumbar puncture when there are no contraindications.

S
eizures with fever are the most common type of seizures
in childhood.1 It is essential that associated central
nervous system (CNS) infections with their consequent

mortality and morbidity are not overlooked. Two recently
published reviews reported that only 0.4–1.2% of children
who have a seizure with fever will have unexpected acute
bacterial meningitis (ABM).2 3 Thus, it has been suggested
that investigation for ABM is not required in this group,
unless other evidence of meningitis is present. A recent
guideline on management of children with a seizure suggests
that prolonged seizures with fever, at least 15 minutes
duration, are more likely to be associated with ABM than
those with short seizures with fever.4 This recommendation
was derived from hospital based studies;5–7 the population
risk of ABM in a child with a prolonged seizure and fever
remains unknown.
The aim of this study is to determine the likelihood of ABM

in children with convulsive status epilepticus (CSE) asso-
ciated with fever in the general population, what proportion
of children with CSE associated with fever are being treated
with antibiotics, and what proportion will have diagnostic
cerebrospinal fluid (CSF) sampling.

METHODS
The patients in this study were identified as part of an
ongoing study of CSE in childhood, the North London
convulsive STatus EPilepticus in childhood Surveillance
Study (NLSTEPSS).
NLSTEPSS is an ongoing prospective population based

study that seeks to determine the incidence, aetiology,
treatment, and mortality of convulsive status epilepticus
(CSE) in North London. Through a collaborative research
network of paediatricians from appropriate hospitals in North
London, children aged between 29 days and 15 years with
CSE (a seizure or series of seizures without recovery of
consciousness between seizures, lasting at least 30 minutes)
are notified to NLSTEPSS through a two source notification
system. Patients are notified prospectively through a tele-
phone hotline available 24 hours per day, and/or through an
active regional surveillance system. In the former, trainee
paediatricians, nurses, and ward administrators are asked to

notify cases of CSE by telephone. In the surveillance system,
paediatricians are sent monthly reporting forms with which
to notify cases of CSE or to confirm that no cases were
identified. After a case is notified, details about the patient
and the CSE are obtained from the local paediatric team
within two weeks of notification through: (1) anonymised
copies of clerking proformas; (2) interview of local paedia-
tricians and or nurses; and (3) anonymised copies of A&E
notes. Patient details requested included unique identifiers
such as initials, gender, date of birth, and postal code of
residence in order to match cases notified by either or both
sources. Details requested about the event included seizure
duration, description and treatment, past medical history,
investigations and their results, and whether the child
survived or not. All patient data were anonymised and
entered into an Access database.
Two source capture-recapture analysis, a recognised

method for quantification of ascertainment, was applied to
assess the completeness of ascertainment of case.8 9 The
method of calculation of ascertainment corrected number of
cases by two source capture-recapture analysis has been
previously described.10

During the initial six month period of the study, the
NLSTEPSS database was searched for children who had no
previous episodes of CSE (incident episodes) and had a fever.
The details of their CSE as outlined above, were noted.
NLSTEPSS was approved by the London Multi-Centre

Research Ethics Committee.

RESULTS
In the initial six month period, there were 49 incident cases
of CSE notified to NLSTEPSS. Of these, 44 were notified by
the telephone hotline, 29 by the active surveillance system,
and 25 by both sources. Capture-recapture analysis indicated
that 96% (95% CI 88–106%) of incident cases of CSE were
ascertained. Of the 49 incident cases, 24 children (49%) had
CSE with fever (above 38 C̊ on presentation). The median age

Abbreviations: ABM, acute bacterial meningitis; LP, lumbar puncture;
CNS, central nervous system; CSE, convulsive status epilepticus; CSF,
cerebrospinal fluid
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of the children with CSE with fever was 1.3 years (range
2 months to 11.5 years). On presentation, 16 (67%) had
parenteral antibiotics for ABM. Diagnostic cerebrospinal fluid
(CSF) sampling was conducted in nine (30%), eight through
lumbar puncture (LP) and one by tapping of a ventriculo-
peritoneal shunt. Two children had postmortem CSF
sampling.
Four (17%, 95% CI 15–18%) children, aged 3 months,

9.5 months, 18 months, and 26 months, were confirmed to
have ABM (three S pneumoniae, one N meningitidis W 135).
Three children were previously neurologically normal; the
other had spastic four limb cerebral palsy. None of these four
children had signs of meningism. One child had depressed
consciousness after seizure termination; this was thought to
be either post-ictal or a side effect of emergency antiepileptic
medication. Only one child was irritable before the onset of
CSE. In this infant, the anterior fontanelle was bulging. None
of the children had a rash. Two children were thought to have
had prolonged febrile seizures; one was thought to have an
infected ventriculo-peritoneal shunt and in one child ABM
was a differential diagnosis. Antibiotics were not thought to
be required in one of the children with presumed prolonged
febrile seizures, but antibiotic treatment was commenced
immediately in the other three. Three children died as a direct
result of ABM (see table 1 for summary of clinical details of
the children).

DISCUSSION
Children with CSE and fever are an important subgroup of
children with CSE, accounting for half of all incident cases.
Studies of CSE with fever may exclude cases with ABM to
comply with the definition of febrile convulsions, but that is a
retrospective judgement not appropriate to the emergency
management of such cases. Although there are clinical
guidelines on the emergency management of the child with
CSE,11 12 and the child with a first short seizure with fever,13

there remains uncertainty about the role of parenteral
antibiotics, the role of lumbar puncture (LP), and the
population risk for ABM in children with CSE with fever.
By using two sources to identify cases of CSE, and applying
capture-recapture analysis to assess completeness of ascer-
tainment, our study has been able to produce a reliable
estimate of the number of incident cases of CSE.

Our data suggest that the population risk of ABM, in
children with CSE and fever, is higher than would be
expected in a population of children who had short seizures
with fever (15–18% v 1.2%). Therefore for management
purposes, they should be considered as distinctly different
patient populations. The recently published guideline for the
management of a child with a seizure recommends antibiotic
treatment for children who were drowsy before the seizure,
have altered consciousness for more than an hour after
seizure, or have meningismus.4 These classical symptoms and
signs of ABM were not present in any of our patients and
given the high likelihood of ABM in patients with CSE with
fever, the guideline for use of parenteral antibiotics should be
extended to include this population of patients. Only two
thirds of patients in our study were managed in this manner.
The national guidelines for the management of seizures

with fever in the United Kingdom issued in 1991, and the
‘‘practice parameter’’ for first simple febrile seizures of the
American Academy of Pediatrics (AAP) published in 1996,
both recommend LP to exclude CNS infection in children
with short seizures with fever when there are clinical signs of
meningitis, and strongly recommend LP in children under 12
months, even in the absence of clinical signs of meningi-
tis.13 14 Recent publications in Archives have contributed to a
further debate on the role of LP in febrile seizures. Riordan
and Cant’s review on indications for, and contraindications to
LP concluded that unless there is a specific contraindication,
LP should be performed if meningitis is suspected.15 A leading
article by Kneen and colleagues, in support of LP, highlighted
the possible detriment to patient care through declining use
of LP over the past two decades.16 On the other hand, Carroll
and Brookfield challenged the need for LP. The authors
examined the current guidelines and the available evidence
for LP following a short seizure with fever and concluded by
advocating fewer lumbar punctures for children with short
seizures with fever because of the low risk (1.2%) of ABM,
particularly in the absence of signs of meningitis.2 However,
this recommendation relates to children with short seizures
with fever, and such an approach may not be applicable to
children with CSE with fever. Through a population based
study we have illustrated that ABM is common in children
with CSE with fever and may not be clinically apparent. Thus,
the controversy discussed above is of lesser importance in
this group of patients. We therefore suggest that the most

Table 1 Clinical details of four children with acute bacterial meningitis presenting as convulsive status epilepticus with fever

Clinical features Child 1 Child 2 Child 3 Child 4

Age (months) 3 9.5 15 26
Gender M M F F
PMH Healthy Ex-premature

Cerebral palsy
VP shunt in situ
Hydrocephalus

Healthy Healthy

Preceding symptoms Irritable hours before Intermittent pyrexia61/52 Intermittent pyrexia 61/7 Nil
Temperature 38.2 C̊ 38.1 C̊ 38.8 C̊ 39.1 C̊
Seizure
Focal features No Yes Yes No
Characteristics Continuous Intermittent Continuous Continuous
Type Tonic-clonic Tonic Tonic-clonic Tonic-clonic
Duration (h) 0.5–1 .2 1–2 1–2

Meningism Absent Absent Absent Absent
Rash Nil Nil Nil Nil
WBC (61012/l) 38.4 19.1 21.3 5.1
Neutrophils (61012/l) 28.1 12.0 17.2 1.6
C reactive protein (mg/l) 285 52 279 64
Preliminary diagnosis ABM Infected VP shunt PFC PFC
Immediate antibiotics Yes Yes Yes No
Outcome Severe neurological deficits Death Death Death
Organism in CSF S pneumoniae S pneumoniae S pneumoniae N meningitidis

PMH, past medical history; VP, ventriculo-peritoneal.

Meningitis and convulsive status epilepticus with fever 67

www.archdischild.com

 on O
ctober 26, 2021 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.2003.038844 on 21 D

ecem
ber 2004. D

ow
nloaded from

 

http://adc.bmj.com/


appropriate management for children with CSE with fever is
to start parenteral antibiotics early, perform an LP when
there are no contraindications, and then base duration and
type of therapy on CSF findings. Early treatment of ABMmay
decrease morbidity and mortality.17–19 Alternative manage-
ment strategies have pitfalls as discussed below.
One approach is to withhold antibiotics during a period of

observation.4 20 Those children that return to normal within
the period of observation may not require antibiotics.
However, normal physiological recovery following CSE as
well as the side effects of emergency antiepileptic drugs, is
variable. One of our cases was thought to be post-ictal, and
four hours later developed cerebral herniation. Thus, obser-
vation alone may not be appropriate in the child with CSE
with fever.
One could modify the above approach by considering the

results of blood investigations for evidence of inflammation.
However, routine blood tests are not always good discrimi-
nators of meningitis, and markers of acute phase response
may be absent in the early course of meningococcal
disease.3 21 One of our cases had meningococcal meningitis
but had a normal white blood cell count, and a mildly raised
C reactive protein (see table 1). Thus a ‘‘wait for blood test’’
policy before early antibiotic treatment may have severe and
potentially fatal consequences, and is not an appropriate
management option.
Another management option, again not to be recom-

mended, would be to do an early LP (in the immediate post-
ictal period) before commencing antibiotics. The potential
benefits of early LP include making an early diagnosis of CNS
infection, determining appropriate prophylaxis for close
contacts, public health monitoring, decreased spending on
prolonged therapy and hospitalisation, and facilitating
discussions with parents. CSF microscopy will exclude or
confirm the diagnosis of meningitis in most cases, as it is rare
to isolate a pathogen after normal microscopy on CSF.
However, up to 8% of children with meningococcal meningi-
tis may have a normal CSF,22 and Gram stain of CSF will
demonstrate an organism in only 68–80% of samples.23

Children with ABM may have further seizures after initial
seizure termination, cardiorespiratory compromise, and/or
raised intracranial pressure, all of which are contraindica-
tions to LP due to the risk of fatal cerebral herniation.15

Furthermore, previous studies have suggested that there is a
temporal association between LP and herniation.24 25

Therefore, the risk of herniation far outweighs the benefit
of knowing the pathogen from an early LP, particularly when
the pathogen may also be identified through a delayed LP as
discussed below.
Immediate administration of antibiotics in the absence of

CSF confirmation of ABM may be appropriate, but a marker

for ABM is then required to guide duration of therapy. ABM
can be confirmed on a delayed LP. The cellular and
biochemical changes remain in CSF up to 44–68 hours after
the start of antibiotic treatment, and polymerase chain
reaction for microbial DNA and RNA is highly sensitive and
specific.23

In the absence of such a marker, all children with CSE with
fever may need to complete a full course of parenteral
antibiotic therapy in order to avoid partially treated menin-
gitis. Blood cultures are not an adequate marker of CNS
infection. If taken before administration of antibiotics, they
are positive in 23% of cases of meningococcal meningitis
without a rash, and 80–90% of cases of S pneumoniae and
H influenzae meningitis.15 Even if microbes are isolated in
blood samples, there remains no conclusive proof of CNS
infection. Clinical improvement may be considered as a
marker, but improvement may be due to treatment. Thus,
immediate administration of antibiotics should be followed
by delayed LP.
This case series suggests that there should be a high index

of suspicion for ABM in the child with CSE with fever. Early
treatment with parenteral antibiotics and a delayed lumbar
puncture when there are no contraindications may be the
most appropriate management.
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Monoarthritis; remember to ask the child

A
n 8 year old boy was referred by his general practitioner to the paediatric outpatient
department with pain and swelling of his left knee. This had been present for three
months, during which the boy had attended the general practitioner on more than one

occasion. A presumptive diagnosis of reactive arthritis had been made initially and he was
treated with ibuprofen. His mother had a definitive diagnosis of rheumatoid arthritis and was
concerned that he might be developing this.
When seen in outpatients, it was clear that the knee had been swollen for around six months.

The swelling was more or less continuous. The pain was variable. The knee had been
particularly painful at the onset. Intermittent stiffness of the knee was also present as was an
intermittent limp.
On examination the child looked very well. His left knee had a small effusion and was

slightly warmer to touch than the right but was not particularly tender. Movements were
normal apart from minor limitation of extension.
When the child was asked if he had any idea why his knee was sore, he stated with some

conviction that he knew what had caused it. He was in the school playground one day and
knelt down to tie his shoelace, whereupon a sharp metal object, which he referred to as a staple,
penetrated his knee. He had told this to his mother who dismissed it as a cause of his
difficulties as she had had a look at his knee and could not see any obvious sign of penetrating
injury.
x Ray examinations of the knee showed two radio-opaque foreign bodies. The boy was

referred to the orthopaedic surgeons for arthroscopy and further management. Subsequently he
had the staples removed.

B S Rayen, A Chapman
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Figure 1 Staples in the knee joint.
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