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health care providers, but little is known about epileptic encephalopathies. Diphtheria-tetanus-
this possible temporal association and about the pertussis (DTP) vaccination and measles,
types of seizures following vaccinations. For mumps, and rubella vaccination (MMR) increase
these reasons the Italian League Against Epilepsy significantly the risk of febrile seizures. Recent
(LICE), in collaboration with other Italian scien- observations and data about the relationships
tific societies, has decided to generate Guidelines between vaccination and epileptic encephalopa-
on Vaccinations and Epilepsy. The aim of Guide- thy show that some cases of apparent vaccine-
lines on Vaccinations and Epilepsy is to present induced encephalopathy could in fact be caused
recent unequivocal evidence from published by an inherent genetic defect with no causal rela-
reports on the possible relationship between vac- tionship with vaccination.
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SUMMARY

Immunization is a very effective health intervention, problems after vaccination in children who have neuro-
but recently as immunization-preventable infectious dis- logic diseases (Turcotte et al., 2001; Kimmel, 2002;
eases and their serious clinical complications have Wharton, 2010). Reports of childhood epilepsies in tem-
become rare, more interest has been focused on vaccine- poral association with vaccination had a great impact on
related adverse events (Miller et al., 1993; Derrough & the acceptance of vaccination programs by health care
Kitchin, 2002; Ellenberg et al., 2005; Guida alle contron-  providers but little is known about this possible temporal
dicazioni alle vaccinazioni, 2005; Friederichs et al., 2006;  association and about the types of seizures following
Salisbury et al., 2006; Ward et al., 2007; Shui et al., vaccinations (Varricchio et al., 2004; Kroger et al., 2006;
2009; Gold et al., 2010). Many parents and doctors are ~Marin et al., 2010; Von Spiczak et al., 2011). Finally, it is
increasingly concerned about worsening of neurologic not easy to sort out whether febrile seizures result from

nonspecific fever caused by vaccination or if these are sec-
e D AL U Ol N ondaryto anencephalts orencephalopahycaused by the
Cagliari, Italy. E-mail: d.pruna@tiscali.it vaccine (Kohl et al., 2004; Gitiaux et al., 2006; Vesterg-
Wiley Periodicals, Inc. aard & Christensen, 2009; Sugai, 2010; Cendes & Sankar,
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For these reasons the Italian League Against Epilepsy
(LICE), in collaboration with other Italian scientific
societies (SINP, Italian Society of Pediatric Neurology;
SINPIA, Italian Society of Child Neuropsychiatry; and
SIP, Italian Society for Pediatrics), has decided to create
Guidelines on Vaccinations and Epilepsy.

METHODS

The aim of Guidelines on Vaccinations and Epilepsy
is to present recent unequivocal evidence from pub-
lished reports on the possible relationship between vac-
cines and epilepsy in order to provide information about
contraindications and risks of vaccinations in patients
with epilepsy.

The recommendations given in these Guidelines have
been elaborated in the following phases:

1 Group of distinguished members of scientific societies
involved in the care of children with vaccination and
epilepsy was appointed;

2 The main scientific issues for patients with epilepsy
were identified;

3 The available medical literature was reviewed in order
to identify all scientific data dealing with the specific
topics;

4 The scientific data assigning recommendations based
on levels of evidence.

The MEDLINE and Cochrane Library databases were
used to identify pertinent original research (retrospective
and, more rarely, prospective) studies, case—control and
cohort studies, epidemiologic surveys, case reports,
relevant reviews, and opinions of experts related to our
topic. Reference sections of original reports and reviews
were scanned to identify additional articles that were
missed in the initial search. In the event that pediatric-spe-
cific reports were absent, adult studies have been
evaluated.

The evaluation of the data from the literature has been
carried out by Scottish Intercollegiate Guidelines (SIGN
50). Moreover, the Manual of the National Program for
Guidelines (PNLG) of the Istituto Superiore di Sanita has
been used (PNLG, 2002).

Guideline recommendations are graded to differenti-
ate between those based on strong evidence and those
based on weak evidence. This judgment is made on the
basis of an assessment of the design and quality of
each study and on the consistency, clinical relevance,
and external validity of the entire body of evidence.
The aim is to produce a recommendation that is evi-
dence based. The recommendations are defined with a
class of evidence expressed in Roman numerals from I
(the highest) to IV and with the strength of the recom-
mendation, expressed in letters from A (the highest) to
E. (SIGN 50, 2008).
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Levels of evidence
I High quality meta-analyses, systematic reviews of
randomized controlled trials (RCTs), or RCTs with a
very low risk of bias
I'" Well conducted meta-analyses, systematic reviews,
or RCTs with a low risk of bias
I" Meta-analyses, systematic reviews, or RCTs with a
high risk of bias
II"* High quality systematic reviews of case—control or
cohort studies. High quality case control or cohort stud-
ies with a very low risk of confounding or bias and a
high probability that the relationship is causal
II* Well-conducted case—control or cohort studies with
alow risk of confounding or bias and a moderate proba-
bility that the relationship is causal
II" Case control or cohort studies with a high risk of
confounding or bias and a significant risk that the rela-
tionship is not causal
IIT Nonanalytic studies, for example, case reports, case
series
IV Expert opinion

Grades of recommendation
Note: The grade of recommendation relates to the

strength of the evidence on which the recommendation is

based. It does not reflect the clinical importance of the rec-
ommendation.

A At least one meta-analysis, systematic review, or RCT
rated as ", and directly applicable to the target popula-
tion; or A body of evidence consisting principally of
studies rated as I*, directly applicable to the target popu-
lation, and demonstrating overall consistency of results

B A body of evidence including studies rated as II*™,
directly applicable to the target population, and demon-
strating overall consistency of results; or Extrapolated
evidence from studies rated as I or I'*

C A body of evidence including studies rated as II",
directly applicable to the target population and demon-
strating overall consistency of results; or Extrapolated
evidence from studies rated as 1™

D Evidence level Il or I'V; or Extrapolated evidence from
studies rated as II*

The following main issues have been addressed:

1 Whether contraindications to vaccinations exist in
patients with febrile convulsions, epilepsy, and/or epi-
leptic encephalopathies.

2 Whether any vaccinations can cause febrile seizures,
epilepsy, and/or epileptic encephalopathies.

The data from literature have been examined with
respect to the possible evidence regarding:

(a) Whether vaccinations can cause febrile or nonfebrile

convulsions;

(b) whether the vaccine-related febrile seizures are

different from common febrile seizures;
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(c) whether the vaccine-related febrile or afebrile
seizures could be likely to progress to epilepsy earlier
than it would have naturally occurred;

(d) whether some relationship exists between vaccinations
and specific epileptic syndromes.

In addition, we collected all reports about possible side
effects and/or complications following vaccinations in
patients with the following:

1 Febrile seizures

2 Idiopathic and symptomatic epilepsies

3 Epileptic encephalopathies

The following vaccines have been taken into consider-
ation: poliomyelitis; diphtheria-tetanus-pertussis (DPT),
Haemophilus influenzae, pneumococcus; meningococcal
conjugate; measles, mumps, and rubella (MMR), com-
bined or not with chickenpox; influenza; hepatitis A and
B; tuberculosis; and human papilloma virus (Wise et al.,
2004; McMahon et al., 2005; Kerdpanich et al., 2008;
Stehr-Green et al., 2008; Zangwill et al., 2008; Black
et al., 2009; Rosenberg et al., 2009; Centers for Disease
Control & Prevention, 2010; Moreira Gomes Monteiro
et al., 2010; Sweet, 2010).

Part 1. Febrile seizures

(A) Are there contraindications to vaccination of children
who have had febrile seizures?

(B) Is it necessary to avoid any vaccination because of
significant association with a high risk of febrile
seizures?

RELATIONSHIP BETWEEN DTP
VACCINE AND FEBRILE SEIZURES

Griffin et al. (1990) evaluated 38,171 vaccinated chil-
dren, and the authors reported a statistically significant
increase of vaccine-induced febrile seizures within 3 days
following immunization, whereas no significant results
was found with respect to vaccine-induced afebrile sei-
zures. Only seven children had afebrile seizures within the
30 days following vaccine, and the risk of seizures was
not significantly elevated in the 0-3, 4-7, 8—14, and 15—
29 day time windows following vaccine compared with
>30 days after vaccination.

Gale et al. (1994) conducted a case—control study in
358 children with new neurologic illness (including sei-
zures). There was an increased risk of febrile seizures
within 1 week after immunization, whereas no increased
risks for afebrile seizures following vaccination were
found. In fact, the risk of seizures was lowest in the peri-
ods following vaccination.

In the United Kingdom, Farrington et al. (1996), in a
large cohort study, demonstrated that febrile seizures were
three times more frequent in the 3 days after vaccination.

Barlow et al. (2001) published data from a cohort study
on children enrolled in four large American regions

(Vaccine Safety Datalink, VSD). The VSD study included
>675,000 children younger than 6 years of age and
>340,000 DPT vaccinations. The VSD study demonstrated
that DTP vaccine increases the risk of febrile seizures by
almost sixfold on the day of vaccination, but not thereafter.
The strength of this study is the large number of children
assessed and the enrollment of outpatient in the majority
(three of four centers) of cases.

Jackson et al. (2002) reported a low risk of febrile con-
vulsions (1 per 19,496 vaccinations), similar to any other
causes of fever.

In 1985 , the U.S. Institute of Medicine published that
immunization with DTP caused 7.2 million of minor reac-
tions, 10.300 episodes of febrile seizures, 164 encephalop-
athies, 60 cases of chronic disabilities, and 2—4 deaths/
year U.S. Institute of Medicine, 1985. In 1991, a new
study estimated the rate of encephalopathy in children
occurring within 7 days of DTP immunization to be 3.3
per million; 77% of these cases was attributable to DTP
vaccine (Geier & Geier, 2004). In 1994, the Institute of
Medicine concluded that there is no evidence that DTP
immunization is associated with an increased risk of: (1)
cerebral or developmental abnormalities, (2) triggering
the onset of encephalopathy, or (3) causing an encepha-
lopathy to which the child was predisposed (U.S. Institute
of Medicine, 1994).

Another important debate has been about the differ-
ences between the potentially harmful effects of whole-
cell and acellular DTP vaccine. The whole-cell vaccines
are associated with a high frequency of adverse reactions,
whereas the acellular vaccines are associated with lower
rate of adverse reactions. For example, the rate of febrile
seizures within 2 days of vaccination among children
younger than 2 years of age was 1 per 19.496 vaccina-
tions, which is much lower than the corresponding rate of
1 per 2,835 with the whole-cell vaccine (Cody et al.,
1981).

More recently, David et al. (2008) collected informa-
tion through questionnaires sent to parents of children
from 1 to 11 months of age who were going to receive the
four doses of DTP vaccine. This study compares whole-
cell versus acellular vaccines and evaluates the occurrence
of adverse effects. Among 15,069 children receiving
whole-cell vaccine and 13,069 children receiving acellu-
lar vaccine (9,242 not combined with pneumococcus vac-
cine and 4,485 combined with pneumococcus vaccine),
febrile seizures were identified rarely and only after the
fourth immunization: 2 (0.06%) in whole-cell vaccinated
children and 1 (0.02%) in acellular vaccinated children;
one possible febrile seizure occurred following the third
acellular vaccine exposure. The whole-cell vaccine was
associated with a high frequency of adverse reactions, for
example, fever and febrile seizures, especially after the
fourth immunization. This study failed to show a statisti-
cally significant association with pneumococcus vaccine.
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We must emphasize the limitations of this study: the
authors have not evaluated the whole population, and the
questionnaire is not the most precise and effective method
for collecting data, with high risk of underreporting, ascer-
tainment bias, and variability in report quality and
completeness. Recently, when examining the risk of
febrile seizures and epilepsy after DTaP-IPV-Hib vaccina-
tion, Sun et al. (2012) found that this vaccination was
associated with an increased risk of febrile seizures on the
day of the first two doses given at 3 and 5 months of age,
mostly because of the occurrence of fever. Of interest, this
study shows that the risk of febrile seizures was high after
the first two vaccinations but not after the third one. The
absolute risk to develop recurrent febrile seizures after
vaccination turned out to be very low.

In conclusion, DTP vaccination increases significantly
the risk of febrile seizures, and this increase appears to be
related to the high incidence of fever as side effect of this
immunization.

The relationship between dosage and age is not clear:
some data demonstrate that children vaccinated in the
first months of life (e.g., 2—4 months of age) show a lower
risk of adverse effects including seizures (David et al.,
2008).

RELATIONSHIP BETWEEN MMR
VACCINE AND FEBRILE SEIZURES

In 2001, Barlow et al. published a large cohort study
carried out in children belonging to the Vaccine Safety
Datalink (VSD) Project of four U.S. regions (Washington,
Oregon, and northern and southern California). The
authors looked at the relationship between the MMR vac-
cination and the risk of first seizure, of recurrent seizures,
and of possible abnormalities of neurologic development.
The VSD study included >675,000 children younger than
6 years of age and >340,000 MMR vaccinations. The chil-
dren who showed a febrile seizure following vaccination
were followed in order to evaluate the risk of occurrence
of epilepsy and/or neurologic diseases. Febrile seizures
appear to be most common after 8§—14 days following
MMR vaccination, whereas there was no significantly
increased risk of seizures in the 0—7 and 15-30 days fol-
lowing immunization. There was not even an increased
risk of subsequent afebrile seizures or of neurologic ill-
ness. Study strengths include the large sample size and the
inclusion of patients from outpatient clinics for three of
the four sites.

In 2003, a Canadian retrospective study, performed by
Le Saux et al. (2003), collected data from IMPACT
(Immunization Monitoring Program-Active), a program
of active surveillance that reported adverse events of vac-
cinations from 12 Canadian hospitals. The study cohort
consisted of children who experienced fever >38.5°C in
the 5-30 days after a single dose of MMR vaccine. Of the
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107 cases of febrile convulsions subsequent to vaccina-
tion, 55 (51%) showed convulsions in the 5- to 10-day
interval after immunization. The main limitation of this
study is the inclusion of children admitted to hospitals
with prolonged and recurrent seizures. The number of
identified cases is extremely low in relation to the doses of
vaccine in the period of time considered.

In the same year, Davis and Barlow (2003) published a
meta-analysis to evaluate the risk of febrile and afebrile
seizures following DTP and MMR immunizations; these
authors evaluated the three major studies (Griffin et al.,
1990; Farrington et al., 1996; Barlow et al., 2001). All
studies found that immunization with MMR vaccine
increases the risk of febrile seizures between 1.5- and 3.0-
fold subsequent to vaccination, with a peak occurring
1-2 weeks after vaccination. In particular, Farrington
et al. (1996) estimated that there were 33 additional feb-
rile seizures per 100,000 children immunized with the
MMR vaccine.

It is extremely difficult to confirm a clear relation-
ship between vaccination and febrile seizures. It is also
particularly difficult to compare a population of chil-
dren who were immunized with a population of nonim-
munized children because the majority of children
received also optional vaccinations. Moreover, it is dif-
ficult to understand whether vaccination could cause
febrile seizures or whether vaccine-induced febrile sei-
zures were caused by a genetically determined suscepti-
bility.

In Vestergaard et al., 2004 published a large retrospec-
tive cohort study; the study cohort consisted of children
born in Denmark between 1991 and 1998 (data were col-
lected from Danish Civil Registration System and from
other four national registries). The study aimed at assess-
ing the incidence and the risk of febrile seizures following
MMR immunization and at estimating their clinical out-
come. A total of 530,000 children were evaluated who
were immunized with the first dose of MMR vaccine at
the age of 15 months (82% of the population studied): 937
episodes of first febrile seizures within 2 weeks of the
vaccination were ascertained. The percentage of risk of
developing febrile seizures in the vaccinated population
was 10% higher than the background rate. In the next
2 weeks following vaccination, the relative risk of febrile
convulsions was 2.75 (95% confidence interval [95% CI]
2.55-2.97). The population studied has been subdivided
into various subgroups (according to family history of epi-
leptic seizures and febrile convulsions, premature birth,
birth weight for gestational age, socioeconomic status,
and so on): no significantly increased risks in the different
subgroups were reported. In contrast, an increased risk in
those patients with twins affected by epilepsy was found.
The authors underscore that the children who had febrile
seizures within the 15 days following immunization
showed only a slightly elevated risk of recurrent febrile
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seizures, but not of epilepsy, when compared to children
with febrile seizures of different etiology.

More recently, Miller et al. (2007) conducted a cohort
study to assess febrile convulsions after MMR immuni-
zation: data collection began in 1998, when, in England,
Priorix vaccine (containing Schwarz attenuated strain of
measles virus, RIT 4385 strain of mumps, derived from
Jeryl Lynn strain and Wistar RA 27/3 strain of rubella
virus) was licensed, and finished in 2002. Almost 900
children aged 12-23 months were enrolled in this study.
An increased incidence of febrile seizures in the 6—
11 days after MMR vaccination was found; these values
are consistent with the data collected by Farrington
et al. (1996) and by Barlow et al. (2001), confirming
the lack of the increase of incidence of febrile seizure
15-35 days after immunization. There were no signifi-
cant differences between the two strains (MMRII and
Priorix).

In Jacobsen et al., 2009, for the first time, two groups of
children: one immunized with MMRYV vaccine and one
immunized with MMR + varicella. From February 2006
to June 2007, the study enrolled more than 30,000 chil-
dren/group, age 1-5 years, with a follow-up 30 days after
administration of the new combined vaccine in order to
evaluate the risk of febrile seizures. The study demon-
strated that in 30 days of follow-up there was no
significant difference of relative risk of febrile seizures
between the two groups of children. On the other hand,
within 5-12 days after immunization, the first group
showed an increased risk of febrile convulsions (incidence
0.70/1,000) in comparison with the second group (inci-
dence 0.32/1,000), with a relative risk of 2.20 (95% CI
1.04-4.65). Moreover, Klein et al. (2010), using 2000—
2008 Vaccine Safety Datalink data, assessed seizures and
fever visits among children aged 12 to 23 months after
MMRV and separate MMR + varicella vaccines; the
authors reported that in children who received their first
dose of measles-containing vaccine, fever and seizures
increased 7 to 10 days after vaccination. Vaccination with
MMRV resulted in one additional febrile seizure every
2,300 doses. In 2008, the recommendations of the Advi-
sory Committee on Immunization Practices about MMRV
vaccine were published. Although data about febrile sei-
zures after MMRYV vaccination are still unavailable, data
concerning MMR vaccination are applicable to MMRV
vaccine. Advisory Committee suggests that children with
a personal or family history of epileptic seizures of any
etiology should be immunized with MMR and varicella
vaccines independently. More recently, the American
Academy of Pediatrics recommended that MMR and vari-
cella vaccines should be used separately or MMRYV can be
used for the first dose of MMR and varicella vaccines
administered between 12 and 47 months of age. For the
first dose of MMR and varicella vaccines given from the
age of 48 months and for the second dose at any age, use

of MMRV vaccine should be preferred with separate

injections of MMR and varicella vaccines (Committee on

Infectious Diseases, 2011).

In conclusion, it is evident that the MMR vaccination
increases significantly the risk of febrile seizures. This
increase is correlated with the higher frequency of febrile
reactions that are more common in the 2 weeks following
vaccination, especially with the measles strain. Further
studies are needed to resolve the question of the real rate
of recurrence of febrile seizures and/or epilepsy following
the first seizure after immunization.

From the critical appraisal of the literature, the follow-
ing indications can be drawn:

(1) Some vaccinations, in particular DTP (especially
whole-cell vaccine) and MMR (especially combined
with varicella), can cause fever with possible febrile
seizures.

(2) The rate of febrile seizures is similar in children with
and without a personal history of previous febrile
seizures.

(3) Vaccine-induced febrile seizures are no more
frequent than febrile seizures with any other cause of
fever.

(4) The risk of nonfebrile seizures following vaccine-
induced febrile seizures is not higher than in children
who have not shown vaccine-induced febrile seizures.

Recommendation 1

Vaccinations should be performed without contraindi-
cation in children with previous febrile seizures (class of
evidence III; strength of recommendation A).

Recommendation 2

The risk of febrile seizures should not discourage par-
ents from vaccinating their children (class of evidence III;
strength of recommendation A).

Note: Parents should be informed that some vaccines
could be associated with febrile reactions with consequent
seizures, in particular in children with personal history of
febrile seizures and/or younger than 6 years.

Part 2. Idiopathic and symptomatic epilepsy

(C) Are there contraindications to vaccinating children
who are affected or were affected by epilepsy?

(D) Is it necessary to avoid any vaccination because of
significant association with epilepsy?

The literature regarding the relationships between idio-
pathic or symptomatic epilepsies, epileptic encephalopa-
thies, and vaccination is lacking.

Barlow et al. (2001) conducted a large cohort study on
the occurrence of seizures among 679,942 children after
340,386 vaccinations with DTP vaccine, 137,457 vaccina-
tions with MMR vaccine, or no recent vaccination. As
compared with children with febrile seizures that were not
associated with vaccination, children who had febrile sei-

Epilepsia, 54(Suppl. 7):13-22,2013
doi: 10.1111/epi.12306



18

zures after vaccination were not found to be at higher risk
for subsequent seizures. Gold et al. (2000), in a review
of 421 Australian children concluded that revaccination
of children with a past history of an adverse event fol-
lowing immunization appears safe. The study by Huang
et al. (2010) used the risk-interval cohort and self-con-
trolled case series analyses to compare the incidence of
seizures in the risk and control periods. There was no
increased risk for seizures within 3 days after receipt of
DTaP in early childhood and no mention of seizures or
epilepsy in an older age. In an extensive review Shorvon
and Berg (2008) conclude that the recent consensus is
that the risk of vaccine-induced encephalopathy and/or
epilepsy, if it exists, is extremely low. Risk estimates in
the literature have included the following: risk of a feb-
rile seizure, 1 per 19,496 vaccinations; risk of an afe-
brile seizure, 1 per 76,133 vaccinations; risk of
encephalopathy after pertussis infection, three cases per
million vaccinations.
From an appraisal of literature, the following indica-
tions can be drawn:
(1) Vaccinations do not cause afebrile seizures or
epilepsy.
(2) No correlation exists between vaccinations and any
specific epileptic syndrome.
(3) There is no higher risk of adverse events after
vaccination in children with idiopathic or
symptomatic epilepsy

Recommendation 3

Vaccinations should be performed without contraindi-
cation in children with idiopathic or symptomatic epilepsy
(class of evidence III; strength of recommendation A).

Recommendation 4

The risk of epilepsy should not discourage parents from
vaccinating their children (class of evidence III; strength
of recommendation A).

Part 3. Epileptic encephalopathy

(E) Are there contraindications to vaccinating children
who are affected or were affected by epileptic
encephalopathy?

(F) Is it necessary to avoid any vaccination because of a
significant association with an epileptic encepha-
lopathy?

The literature comprises many reviews, case defini-
tions, and data analyses regarding the relationship
between epileptic encephalopathy and vaccination (Amer-
ican Academy of Pediatrics Committee on Infectious Dis-
eases, 1996; Ball et al., 2002; Bonhoeffer et al., 2004,
2009; Poland et al., 2009).

Jefferson et al. (2003) performed a systematic
review of studies published during the period from
1969-2003, aimed at assessing and assembling evi-
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dence on the type and frequency of unintended events
associated with MMR vaccines compared with no vac-
cination or placebo or combinations of attenuated
MMR vaccines. They did not find associations
between vaccination and encephalopathy. Moore et al.
(2004) showed the lack of evidence of encephalopathy
related to pertussis vaccine (no attributable case fol-
lowing administration of 6.5 million doses of vaccine).
Ray et al. (2006) in a retrospective case—control study
including more than 2 million children, concluded that
DTP and MMR vaccines were not associated with an
increased risk of encephalopathy after vaccination.
Shorvon and Berg in their review published in 2008
show that recent studies failed to demonstrate any cau-
sal association between vaccination and the occurrence
of encephalopathy (Shorvon and Berg 2008). Vaccine-
induced encephalopathy (or epilepsy) can be diagnosed
only when other forms of childhood encephalopathy
are excluded.

INFANTILE SPASMS

Because infantile spasms typically start at about
6 months of age, onset of seizures might coincide with
routine vaccination. Goodman et al. (1998) examined
the time relationship between DTP immunization and
infantile spasms (IS) onset using three statistical mod-
els (association, temporal shift, and no-effect) using
the case—control data from the NCES (National Child-
hood Encephalopathy Study). IS cases classified as
being previously abnormal showed a no-effect relation-
ship, whereas in children classified as previously nor-
mal a temporal shift model was suggested, which
means no increase in the total number of cases but a
shortening of interval to the onset of seizures. No data
fit the association model. Guggenheim et al. (2008)
examined the temporal latency between an encephalo-
pathic event and the onset of IS in previously normal
infants and conclude that IS do not occur acutely fol-
lowing an encephalopathic event. The findings of this
studies refute claims that a close temporal association
between an immunization and the onset of infantile
spasms establishes causation.

DOOSE SYNDROME AND
LENNOX-GASTAUT SYNDROME

The two entities of Doose syndrome and Lennox-Gas-
taut syndrome start later in childhood and therefore they
are less likely to begin in the context of vaccination, as
vaccination courses are mostly completed at this age.
There is absence of significative studies except for iso-
lated and questionable case reports (Ishikawa et al.,
1999).
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DRAVET SYNDROME (SEVERE
MyocLONIC EPILEPSY OF INFANCY)

The terms of the debate about the potentially harmful
effects of vaccination has been dramatically changed by
the publication of a pivotal study by Berkovic et al.
(2006) followed by many comments (Sell & Minassian,
2006; Berg, 2007; Brown et al., 2007; Doja, 2008; Nev-
ille, 2010; Wisnitzer, 2010). Epidemiologic studies did
not lend support to the view of a causal association
between immunization and permanent brain damage. In
individual cases, however, the perception of causality
can be difficult to challenge, especially if no alternative
cause is identified. The diagnostic features of vaccine
encephalopathy have never been defined. Reported cases
have an apparent temporal relation to vaccination (vary-
ing from <1 day to 14 days) and typically have multiple
seizure types with developmental arrest or regression. In
the Berkovic’s retrospective study, 11 of 14 patients
with alleged vaccine encephalopathy in whom the first
seizure occurred within 72 h of vaccination have SCN/A
mutations; a diagnosis of a specific epilepsy syndrome
was made in all 14 cases.

Clinical-molecular correlation showed mutations in
eight of eight cases with phenotypes of severe myoclonic
epilepsy of infancy (SMEI), in three of four cases with
borderline SMEI, but not in two cases with Lennox-Gas-
taut syndrome.

The interpretation of the authors is that cases of
alleged vaccine encephalopathy could be a de novo
genetically determined epileptic encephalopathy. These
findings, more recently replicated by Reyes et al.
(2011), have important clinical implications for the diag-
nosis and management of encephalopathy and, if con-
firmed in other cohorts, major societal implications for
the general acceptance of vaccination. Mclntosh et al.
(2010) aimed to establish whether the apparent associa-
tion of Dravet syndrome with vaccination was caused by
recall bias and, if not, whether vaccination affected the
onset or the outcome of the disorder. They retrospec-
tively studied 40 patients with Dravet syndrome compar-
ing clinical features, intellectual outcome, and SCNIA
mutation between two groups according to whether sei-
zure onset occurred shortly after vaccination (vaccina-
tion-proximate group) or not (vaccination-distant group).
They found no differences in intellectual outcome, sub-
sequent seizure type, or mutation type between the two
groups, and they conclude that the vaccination might
trigger earlier onset of Dravet syndrome in children
who, because of an SCNIA mutation, are destined to
develop the disease. However, vaccination should not be
withheld in children with SCNIA mutations because
there is no evidence that vaccinations before or after dis-
ease onset affect outcome. It is possible that the vaccine
causes fever, which precipitates the manifestations of

this condition, but the vaccine cannot be considered the

primary cause in these cases.

Tro-Baumann et al. (2011) retrospectively investigated
the occurrence of vaccination-related seizures in 70
patients with Dravet syndrome. Seizures following vacci-
nation were reported in 27%, and in 58% of these patients
the vaccination-related event was the first reported
seizure, suggesting that vaccination-related seizures are
common in Dravet syndrome, and represent a possible
presenting feature of this condition.

However, larger studies in children with isolated febrile
seizures and no history of epilepsy did not demonstrate an
effect of prophylactic antipyretic or anticonvulsive treat-
ment (Tanabe et al., 2004; Shafrir, 2010). Further studies
are needed to evaluate preventive measures for seizures in
the setting of vaccination or febrile illness, especially for
patients with Dravet syndrome.

From the appraisal of literature, the following indica-
tions can be drawn:

(1) No pathologic  correlation  exists between
vaccinations and epileptic encephalopathies with
onset in the first year of life (Dravet syndrome, West
syndrome). There is some evidence that the
vaccination might trigger earlier onset of these
syndromes.

(2) Vaccines were not associated with an increased risk
of encephalopathy after vaccination.

Recommendation 5

Vaccinations should be performed without contraindi-
cation in children with epileptic encephalopathies (Dravet
syndrome, West syndrome) (class of evidence I1I; strength
of recommendation A).

Recommendation 6

The possible risk of epileptic encephalopathy
should not discourage parents from vaccinating their
children (class of evidence III; strength of recommen-
dation A).

NOTE

There is no evidence that vaccination should be pre-
vented in such patients but parents and caregivers of
patients with Dravet syndrome should be carefully
advised about immunization risks, and prophylaxis with
antiepileptic drugs (AEDs) might be helpful in these
patients.

In patients with SCN/A mutations, an earlier and more
aggressive therapy (i.e., antipyretics and/or benzodiaze-
pine for a short time before and after vaccination), associ-
ated with early AEDs therapy might prevent further
vaccination-related seizures and contrast a negative evolu-
tion of the disease (class of evidence III; strength of rec-
ommendation D).
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Di1SCUSSION

Because of effective vaccination programs, several
infectious diseases and their serious complications have
become rare. Consequently, side effects of vaccinations
assume a more important role for the acceptance of vacci-
nation by the public (Alfredsson et al., 2004), and strate-
gies focused on safety concerns and perceived risks are
crucial to obtaining sufficient vaccination coverage. Cases
of severe childhood epilepsies starting in the setting of
vaccination might have great impact on the acceptance of
vaccination programs by parents and health care provid-
ers. (Von Spiczak et al., 2011).

From the critical analysis of the literature, it is evident
that DTP vaccination increases significantly the risk of
febrile seizures and this increase seems to be related to the
high incidence of fever as side effect of the immunization.
The relationship between dosage and age is not clear:
some data demonstrate that children vaccinated in the first
months of life (e.g., 2—4 months of age) show a lower risk
of adverse effects including seizures. Furthermore, it is
evident that MMR vaccination increases statistically the
risk of febrile seizures. This increase is correlated with the
higher frequency of febrile reactions that are more com-
mon in the 2 weeks following vaccination, especially with
the measles strain.

Recent observations and data about the relationships
between vaccination and epileptic encephalopathy
(Berkovic et al., 2006) shed new light on a controversy
not only involving the medical community, but also the
public interest and legislation in several countries since
the emergence of a disorder of so-called ‘“vaccine
encephalopathy,” in which a previously well infant expe-
rienced sudden onset of seizures and encephalopathy
soon after vaccination. This disorder has resulted in sig-
nificant legal battles in compensation for the alleged
“damage” caused by vaccination. The entity of “vaccine
encephalopathy” is poorly defined. No specific electro-
clinical features have been delineated, and the time of
onset from vaccination has not been clearly specified.
Nevertheless, large-scale epidemiologic studies have
failed to confirm an association between vaccination and
encephalopathy (Cendes & Sankar, 2011). About the pos-
sible link between Dravet syndrome and vaccinations, it
is important to underscore that the presence of genetic
mutations provide a compelling explanation of the cause
of the encephalopathy; therefore, it is possible that some
cases of apparent vaccine-induced encephalopathy could
in fact be due to an inherent genetic defect with no causal
relationship with vaccination (Shafrir, 2010). Moreover,
there is no demonstration of a causal association between
vaccination and the occurrence of encephalopathy. It is
possible that vaccinations cause fever, which precipitates
the manifestations (seizures) of the genetic condition.
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