
Alleged Cases of Vaccine Encephalopathy
Rediagnosed Years Later as Dravet Syndrome

abstract
Dravet syndrome is a rare epileptic encephalopathy linked to muta-
tions in SCN1A (neuronal sodium channel �1 subunit) and character-
ized by an onset in infancy with polymorphous seizure types and devel-
opmental decline. It was reported recently that a proportion of patients
previously diagnosed with alleged vaccine encephalopathy might pos-
sess SCN1Amutations and clinical histories that enabled a diagnosis of
Dravet syndrome, but these results have not been replicated. We pres-
ent here the cases of 5 children who presented for epilepsy care with
presumed parental diagnoses of alleged vaccine encephalopathy
caused by pertussis vaccinations in infancy. Their conditions were all
rediagnosed years later, with the support of genetic testing, as Dravet
syndrome. We hope that these cases will raise awareness of Dravet
syndrome among health care providers who care for children and
adolescents and aid in earlier recognition and diagnosis. Pediatrics
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Childhood immunization is arguably
the most successful modern advance
in the promotion of children’s health. It
is fortunate that serious adverse
events after immunizations are rare,
but pertussis vaccine in particular has
been implicated as an alleged cause of
a postvaccination, acquired, chronic
encephalopathy despite a lack of sup-
portive epidemiologic evidence.1 It was
recently recognized that a proportion
of cases of alleged vaccine encepha-
lopathy might have an alternative ex-
planation: an underlying genetically
based channelopathy known as Dravet
syndrome.2

We describe here 5 cases of alleged
vaccine encephalopathy in which the
parents of children with developmen-
tal delays and medically refractory ep-
ilepsy had strong suppositions that
their child’s chronic encephalopathy
was a result of pertussis immunization
received in infancy, before the correct
diagnosis was made. On the basis of
their clinical presentations, these pa-
tients had additional genetic testing
and were rediagnosed years later with
Dravet syndrome.

SAMPLE CASE REPORT: PATIENT 1

A 14-year-old mentally retarded boy
with autistic features was continuing
to have daily complex partial and myo-
clonic seizures, which were sensitive
to triggering by hot weather and bright
lights, despite multiple antiepileptic
drugs and a vagal nerve stimulator.
The patient was a healthy infant until
his scheduled immunizations, which
included the diphtheria, tetanus, acel-
lular pertussis (DTaP) vaccine, at 7
months of age. Within hours after im-
munization, the patient became febrile
and had a generalized seizure. Over the
next several months, he continued to
have frequent and prolonged convul-
sions with almost any febrile illness,
including 3 episodes of febrile status
epilepticus. Afebrile seizures and sub-

sequent developmental stagnation
was noted by the age of 2 years. It was
the parents’ impression that the per-
tussis component of the DTaP vaccina-
tion was the underlying etiology.

Previous brain MRI results were nor-
mal, and an electroencephalogram re-
vealed both focal and generalized
epileptiform discharges. Neuronal so-
dium channel �1 subunit (SCN1A) ge-
netic testing revealed a previously
reported3 de novo G529A mutation,
which supported a diagnosis of Dravet
syndrome.

SUMMARY OF CASES

These 5 patients (Table 1) all had their
initial seizure in the first year of life
within 24 hours of their vaccinations;
some (patients 1–3) had an associated
fever, and some (patients 4 and 5) did
not. During the first year of life, recur-
rent febrile and afebrile generalized
and unilateral convulsions were pri-
marily noted. These seizures were of-
ten prolonged. After 1 year of age,
other seizure types developed, includ-
ing partial seizures, myoclonic sei-
zures, and atypical absence seizures.
These different seizures were intracta-
ble to multiple medication trials. After
the patients developed intractable ep-
ilepsy, subsequent cognitive issues
were noted that ranged from mild de-
lay to significant cognitive impairment.
Three of the patients also developed
behavioral issueswith autistic-like fea-
tures. Results of all etiologic testing
were unremarkable, including brain
imaging studies. The parents of these 5
patients had felt that pertussis vacci-
nation during infancy was to blame for
their child’s neurologic symptoms.
Subsequent SCN1A testing results
were positive for all patients and were
proved de novo through parental test-
ing in 4 of 5 patients. Parental testing
was not available for patient 2 because
he had been adopted; his diagnosis of
Dravet syndrome was based on both

his clinical phenotype and his SCN1A
deletion, which is predictive of a se-
vere phenotype.

DISCUSSION

Dravet syndrome, recognized by the In-
ternational League Against Epilepsy as
severe myoclonic epilepsy of infancy,4

is a rare genetic epileptic encephalop-
athy characterized by treatment-
resistant polymorphic seizures and
developmental decline.5 Seizures be-
gin in the first year of life; they are of-
ten provoked by fevers and later evolve
into afebrile seizures. Photosensitivity
and heat sensitivity are classic fea-
tures. Development is normal initially,
but slowing, stagnation, or regression
is often evident by 2 to 5 years of age
and might include autistic traits or hy-
peractivity.6 Initial electroencephalo-
grams are usually normal but might
eventually reveal epileptiform dis-
charges. Neuroimaging is also normal
initially but might eventually reveal
hippocampal sclerosis7 or mild atro-
phy. Genetic testing is supportive: mu-
tations in the SCN1A gene, which codes
for the � subunit of the voltage-gated
neuronal sodium channel, can be
found in up to 80% of cases and are
often de novo mutations.8,9 Less com-
monly, some patients might have ge-
netic deletions that are detected by us-
ingmultiplex ligation-dependent probe
amplification.10 Early diagnosis is es-
sential for optimal treatment, because
several antiepileptic drugs are known
to exacerbate seizures in patients
with Dravet syndrome (eg, carbam-
azepine11 and lamotrigine12).

It was recently reported from a retro-
spective study that a proportion of pa-
tients previously diagnosed with a
postvaccination encephalopathymight
actually have Dravet syndrome.2 In that
study it was found that of 14 patients
with an onset of an unexplained en-
cephalopathy within 72 hours of per-
tussis vaccination, 11 had a corre-
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sponding Dravet syndrome phenotype,
10 of whom had SCN1A mutations. The
results of this study, however, have not
been replicated.

Because the natural history of Dravet
syndrome includes both onset in in-
fancy and sensitivity to elevated tem-
peratures, these features might coin-
cide temporally with the childhood
immunization schedule for infants. In
the 5 patients presented in our series,
pertussis vaccination during infancy
had been viewed by the parents as the
primary cause of their child’s chronic
encephalopathy and refractory epi-
lepsy because of this temporal rela-
tionship (all �24 hours after vaccina-
tion). Although the presence of a
postvaccination fever might further
enhance parental misconceptions, in
our series, only 3 of the 5 patients
had their first seizure after vaccina-
tion concomitantly with a fever. An
alternative explanation, now with the
support of genetic testing, is that
vaccination acted as a trigger for sei-
zures in these patients who already
had a genetic susceptibility to epilep-
tic seizures. It is also important to
note that although vaccination might
trigger an earlier onset of the pre-
senting symptoms of Dravet syn-
drome, there is no evidence that the
outcomes, in terms of subsequent
seizure types or intellect, are any
different between those patients
with Dravet syndrome whose symp-
toms started within 2 days of vacci-
nation and those whose symptom on-
set was not related temporally to
vaccination.13

The actual existence of a pertussis
vaccine–related encephalopathy, it-
self, is debatable. Although a slight in-
creased risk of a postvaccination en-
cephalopathy was described by the
National Childhood Encephalopathy
Study in the United Kingdom,14 subse-
quent analyses did not reveal any
cases that could be attributed to vacci-TA
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nation.1 Furthermore, subsequent
studies have not found an association
between pertussis vaccination and a
postvaccination encephalopathy.15,16 In
a prospective active surveillance pro-
gram in the United States, there was
no statistically significant increased
risk of a serious acute neurologic ill-
ness within 7 days of diphtheria, teta-
nus, pertussis vaccination.15

In our patients, the reasons that the
parents held the perception that their
child had vaccine encephalopathy
were not fully delineated because
these perceptions spanned long peri-
ods of up to 20 years before proper
diagnosis. It is known that parental
knowledge of vaccines is obtained
from a variety of sources outside of
the health care team, including news-
papers and magazines, friends and
family, and the Internet.17 However, be-
cause physicians are viewed as the
most important source of vaccine in-
formation,17 pediatricians play a vital
role in avoiding vaccine misconcep-
tions by parents. This role, in part, in-

volves the recognition of the debatable
existence of pertussis vaccine enceph-
alopathy and also the recognition of
Dravet syndrome as a possible alter-
native diagnosis.

Although not prospectively validated, a
scoring system for identifying patients
as possibly having Dravet syndrome af-
ter presenting with febrile seizures be-
fore 1 year of age has been described.3

The most significant risk factors iden-
tifiedwere an onset before 7months of
age, hemiconvulsions, 5 or more total
febrile seizures, and febrile seizures
lasting more than 10 minutes.3 How-
ever, any patient with a clinical course
suggestive of Dravet syndrome, espe-
cially in the context of an onset of
symptoms after vaccination, with or
without fever, should be considered
for further evaluation.

CONCLUSIONS

The clinical presentation of Dravet syn-
drome can resemble that of cases of
alleged vaccine encephalopathy. Be-
cause SCN1A genetic testing has be-
come more available only recently,

patients of any age with an unex-
plained chronic encephalopathy and
a suggestive clinical history should
be considered for genetic testing for
Dravet syndrome.

Although Dravet syndrome is rare, its
recognition is important for pediatri-
cians in the campaign for childhood
immunizations, because it offers an al-
ternative genetic explanation to refute
alleged cases of vaccine encephalopa-
thy. Of further importance to patients
with Dravet syndrome and their fami-
lies are the genetic, prognostic, and
treatment implications that are gained
from correct diagnosis and epilepsy
syndrome assignment.

We have presented the cases of 5 addi-
tional children with perceived diagno-
ses of vaccine encephalopathy who
were all rediagnosed later with Dravet
syndrome. We hope that these cases
will raise awareness of Dravet syn-
drome among health care providers
who take care of children and adoles-
cents and will aid in earlier recogni-
tion and diagnosis.
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