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SUMMARY

Dravet syndrome is a severe epileptic encephalopathy

starting in the first year of life. Mutations in SCN1A can be

identified in the majority of patients, and epileptic sei-

zures in the setting of fever are a clinical hallmark. Fever

is also commonly seen after vaccinations and provocation

of epileptic seizures by vaccinations in patients with Dra-

vet syndrome has been reported, but not systematically

assessed. In a retrospective evaluation of 70 patients with

Dravet syndrome and SCN1A mutations, seizures follow-

ing vaccinations were reported in 27%. In 58% of these

patients vaccination-related seizures represented the first

clinical manifestation. The majority of seizures occurred

after DPT vaccinations and within 72 h after vaccination.

Two-thirds of events occurred in the context of fever. Our

findings highlight seizures after vaccinations as a common

feature in Dravet syndrome and emphasize the need for

preventive measures for seizures triggered by vaccination

or fever in these children.
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Dravet syndrome, formerly severe myoclonic epilepsy of
infancy (SMEI), is characterized by prolonged febrile sei-
zures starting at about the age of 6 months. Other seizure
types might be present at onset or develop later, including
myoclonic seizures, complex partial seizures, and general-
ized tonic–clonic seizures, sometimes presenting as alter-
nating hemiclonic seizures,. Although development is
initially normal, plateauing occurs in the second year of life
with subsequent intellectual disability (Dravet et al., 2005;
Depienne et al., 2009). Mutations in SCN1A, coding for the
alpha-1 subunit of the voltage-gated sodium channel, can be
detected in up to 80% of children (Claes et al., 2001; Nabb-
out et al., 2003; Mulley et al., 2006).

The age of manifestation of Dravet syndrome overlaps
with time points of routine vaccinations in children.

So-called ‘‘vaccine encephalopathies’’ are a poorly char-
acterized group of heterogeneous conditions for which vac-
cinations are considered to be causal for a child’s

subsequent neurologic condition. Several authors com-
mented on this being a misunderstanding, especially with
respect to Dravet syndrome (Stephenson, 1991). A previous
study has revealed 11 of 14 patients with alleged vaccine-
related epileptic encephalopathies to be patients with Dravet
syndrome carrying SCN1A mutations (Berkovic et al.,
2006).

Because missing knowledge on the frequency of seizures
following vaccination in patients with Dravet syndrome
still causes delayed diagnoses as well as misperception of
vaccination side effects and reduced vaccination coverage,
we aimed to further delineate the relation of vaccination
and the occurrence of seizures in 70 patients with Dravet
syndrome.

Methods

Patient databases of eight German and Austrian pediatric
epilepsy and neuropediatric centers were screened for
patients with a diagnosis of Dravet syndrome (Dravet et al.,
2005) and previously identified mutations in SCN1A.
Genetic analysis including sequence analysis and screening
for intragenic deletions and duplications was performed by
commercial providers. All mutations identified were con-
sidered to be pathogenic.
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All seizures with reported relation to vaccination were
recorded by review of clinical records and parental inter-
views. Because events occurring outside previously
reported time intervals (0–3 days for inactivated vaccines
and 6–11 days for attenuated vaccines, Farrington et al.,
1995) might cause overestimation of the total number of
events, further analysis was performed including only
events within reported intervals.

Information on the type of vaccination and temporal rela-
tionship between vaccination and seizure was obtained. Par-
ent’s attitudes toward subsequent vaccinations and
preventive measures were recorded if a vaccination-related
seizure had been reported.

Results

Seventy patients (age at inclusion: median 10 years,
range 2–22 years) with diagnosis of Dravet syndrome and
SCN1A mutations were included. Information on vaccina-
tion-related events was obtained through medical records
(21 cases) or parental interview (49 cases). All patients
received at least one routine vaccination as recommended
by the German federal institution for disease control and
prevention (Robert-Koch Institute).

In total, 34 seizures following vaccination were reported
in 19 (27%) of 70 patients at a median age of 6 months
(range 3 months to 4.5 years). In 11 (16%) of 70 patients,
that is, 58% of all patients with seizures following vaccina-
tion, the vaccination-related seizure was the first manifesta-
tion of Dravet syndrome, with a median interval between
vaccination and seizure of 24 h.

Twenty-three (68%) of 34 seizures were accompanied by
fever, occurring in 10 of 19 patients. Median intervals
between vaccination and seizure were 24 h and 12 h for
febrile and afebrile seizures, respectively. For patients who
presented with their first seizure following vaccination, 6
(55%) of 11 events occurred with fever.

Prolonged seizures or status epilepticus resulting in
hospitalization were present in eight patients (inacti-
vated vaccines: 7 of 8, attenuated vaccines: 1 of 8); all
patients had further prolonged seizures or status epilep-
ticus independent of vaccination during the course of
the disease.

Vaccinations preceding seizures included DTP (diphthe-
ria, tetanus, pertussis; 6 of 34), MMR (measles, mumps,
rubella; 5 of 34), influenza (1 of 34), and pneumococcal vac-
cine (1 of 34). DTP vaccinations were also administered as
part of a pentavalent vaccine (plus polio and haemophilus
influenzae type B) in 6 of 34 cases, a hexavalent vaccine
(plus hepatitis B) in 8 of 34 cases, and in other combinations
in 7 of 34 cases (Table S1 and Fig. S1).

Because parental interviews might be fraught with recol-
lection bias, we separately analyzed the group of cases
ascertained by retrospective analysis of medical records
with 7 (33%) of 21 patients presenting with 12 seizures
following vaccination (all of them within reported time
intervals).

There were no significant differences when analyzing the
whole group including all seizures reported (p > 0.6 for
pairwise testing, chi square test, and Fisher’s exact test
where appropriate). Details on subgroup analyses are pre-
sented in Table 1.

In 7 (37%) of 19 patients, no further vaccinations were
given as a consequence of previous vaccination-related sei-
zures. In 2 of 19 patients, antipyretics were administered
before or directly after the vaccination. Three of 19 patients
received compensation as vaccine injuries according to Ger-
man regulations.

Discussion

We retrospectively investigated the occurrence of vacci-
nation-related seizures in 70 patients with Dravet syndrome.
To create a homogenous group regarding clinical character-

Table 1. Subgroup analysis

Retrospective analysis

of medical records only

(n = 21 patients)

Events within previously

reported intervals

(n = 70 patients)

Whole group

(n = 70 patients)

Total no. of seizures 12 34 45

Total no. of patients

with seizures after

vaccination

7/21 pat.

(0.33, 95% CI 0.15–0.57a)

19/70 pat.

(0.27, 95% CI 0.18–0.39a)

24/70 pat.

(0.34, 95% CI 0.24–0.47a)

No. of patients with

first seizure

5/7 pat.

(0.71, 95% CI 0.30–0.95a)

11/19 pat.

(0.58, 95% CI 0.34–0.79a)

13/24 pat.

(0.54, 95% CI 0.33–0.74a)

No. of febrile seizures 8/12 sz.

(0.67, 95% CI 0.35–0.89a)

23/34 sz.

(0.68, 95% CI 0.49–0.82a)

28/45 sz.

(0.62, 95% CI 0.47–0.76a,c)

This table demonstrates the relevant findings divided by the different subgroups analyzed, that is, the whole group including all patients, the group for which
medical records were analyzed retrospectively, and the group of events that occurred within previously reported intervals (Farrington et al., 1995).

a, p > 0.6 for pairwise testing (percentage and 95% confidence interval, chi square test and Fisher’s exact test where appropriate).
sz., seizure.
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istics and diagnostic certainty, only children with known
SCN1A mutations were included.

Vaccination-related seizures are reported in about
one-third of patients. In general, increased relative inci-
dence for convulsions is found 0–3 days after DTP and
6–11 days after MMR vaccination, respectively (Farring-
ton et al., 1995). We, therefore, restricted the analysis to
cases with seizures that occurred within these intervals.
However, it seems important to include all events for
which parents and caregivers attribute the seizure or
even the beginning of the epilepsy to the vaccination, as
these will influence the parent’s attitude toward further
immunizations. As demonstrated in Table 1, results were
similar when analyzing the whole group including all
seizures reported.

Because of the retrospective nature of our study, the time-
lag between the events occurring in childhood and the inclu-
sion in this study might add bias in denominating correct
intervals between the vaccination and the event. However,
similar results of seizure frequencies were found for the sub-
group of patients for which analyses of medical records
were performed.

Thirty-two percent of seizures associated with vaccina-
tions occurred in the absence of fever, implicating physio-
logic stress responses or immunologic reactions as
precipitating factors in these patients. In contrast, two-thirds
of seizures following vaccination within the whole group as
well as within the group presenting with their first seizure
were febrile seizures. Although fever and febrile seizures in
the setting of vaccination might not differ with respect to
clinical and pathophysiologic aspects from febrile seizures
occurring in the course of infection, perception of the event
might be different, as most parents had taken an active deci-
sion pro vaccination, whereas febrile illness might be per-
ceived as an inevitable event in childhood. In response, this
might cause feelings of guilt in cases where a severe illness
starts following immunization of a child (Berkovic et al.,
2006).

In 58% of patients the vaccination-related event was the
first reported seizure. This estimate might be fraught with a
certain inaccuracy due to the retrospective nature of our
study. However, similar numbers were reported previously
(Nieto-Barrera et al., 2000; Caraballo & Fejermann, 2006).
This suggests that vaccination-related seizures are common
in Dravet syndrome, and represent a possible presenting fea-
ture of this condition.

In the general population only a minority of children pres-
ent with seizures after vaccinations, with febrile seizures
occurring in 6–9 and 25–34 cases per 100,000 following
immunization with DTwP (diphtheria, tetanus, whole cell
pertussis) and MMR vaccines, respectively (Barlow et al.
2001). Afebrile seizures occur at even lower frequencies
(Barlow et al. 2001). Hence, screening for SCNA1 muta-
tions in children with epilepsy starting in the first year of
life that is clinically suggestive of Dravet syndrome and

vaccination-related seizures might help to identify a signifi-
cant subset of patients, enabling early therapeutic interven-
tion and preventive measures for subsequent vaccinations.

In 37% of patients, parents and health care providers
refrained from further vaccinations as a consequence of pre-
vious vaccination-related seizures. Although being only a
relatively small case series, this may indicate that up to one-
third of children with Dravet syndrome might not be ade-
quately immunized. Therefore, misinterpretation of
assumed causal relationships should be prevented and com-
plete immunization status of these children has to be
attempted to anticipate potentially preventable diseases.
Supporting this notion, a recent study did not find any dif-
ferences in cognitive outcome, neither between patients
having their first seizure following a vaccination and
patients with seizure-onset independent of a vaccination nor
between patients who received vaccinations after seizure
onset and those who did not (McIntosh et al., 2010). In one
patient, antipyretics were systematically administered
before and after all follow-up vaccinations without further
vaccination-related seizures. Despite being a single case
report, this suggests that vaccination-related seizures might
be preventable at least in patients with febrile episodes. Due
to the small numbers in this case series, conclusions regard-
ing afebrile seizures following vaccination are limited,
although preventive measures such as giving oral ben-
zodiazepines for some days following the vaccination might
be discussed. However, larger studies in children with
isolated febrile seizures and no history of epilepsy did not
demonstrate an effect of prophylactic antipyretic or anticon-
vulsive treatment (Strengell et al., 2009; Lux, 2010). A
study from Japan showed only moderate effects of benzodi-
azepine, barbiturates, and chloral hydrate in preventing feb-
rile status epilepticus in patients with Dravet syndrome
(Tanabe et al., 2008). Further studies are needed to evaluate
preventive measures for seizures in the setting of vaccina-
tion or febrile illness, especially for patients with Dravet
syndrome.

Parents and health care providers should be educated
about the natural history of this condition, with vaccination-
related seizures being an additional feature in a genetically
determined epilepsy syndrome.

Finally, coincidence of the first seizure and vaccination
might also occur in other epileptic encephalopathies starting
in early infancy, for example, West syndrome. Additional
studies are needed to further investigate these correlations
and to determine more general guidelines to prevent vacci-
nation-related seizures.

In summary, we find that vaccination-related seizures
are a common feature in Dravet syndrome, reported in up
to one-third of all patients and might be the first present-
ing seizure in a significant subset of patients. We, there-
fore, suggest further studies to develop specific guidelines
for the prevention of vaccination-related seizures in these
children.
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Additional Supporting Information may be found in the
online version of this article:

Figure S1. Temporal interval between vaccination and
seizures.

Table S1. Vaccines and seizures in patients with Dravet
syndrome.
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