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Background:  Japanese encephalitis (JE), caused by the mosquito-borne JE virus, is a vaccine- 
preventable disease endemic to much of Asia. Travellers from non-endemic areas 
are susceptible if they travel to a JE endemic area. Although the risk to travellers 
of JE is low, the consequences may be severe.

Methods:  Here, we describe three cases of JE in British travellers occurring in 2014–15.  
In addition, we report, through interviews with survivors and their families,  
personal experiences of life after JE.

Results:  Three cases of JE were diagnosed in British travellers in 2014/15. One was acquired  
in Thailand, one in China and one in either Thailand, Laos or Cambodia. All three  
patients su�ered severe, life-threatening illnesses, all were admitted to intensive 
care units and required medical evacuation back to the UK. One patient su�ered  
a cardiac arrest during the acute stage but made a good recovery. The other two 
patients remain significantly paralysed and ventilator dependent. All three cases  
had clear indications for vaccination, and all have been left with life-changing  
neurological sequelae.

Conclusions:  Travel health providers should be aware of the severity of JE, as well as the risk,  
allowing travellers to make fully informed decisions on JE vaccination.

Abstract

This article contains references to Japanese encephalitis (JE) vaccines, one of which is  
marketed in the United States by Valneva USA, Inc. This article contains descriptions of the  

JE vaccine (JEV) that are unapproved by the FDA. Please refer to the annotations found in this 
reprint and the enclosed full prescribing information for further clarification. Ava Easton, PhD, 
an author of this article, has received speakers honoraria and travel expenses from Valneva.
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JE: A Low-incidence, High-consequence Disease 

JE Risk 2-4

Outcomes Are Predictable and Often Devastating6,7

Risk to Travelers 1,5

JE risk for an individual traveler is highly 

variable and depends on travel season, 

location, duration, accommodation, and 

activities. Unvaccinated travelers are  

vulnerable to infection with JE virus,  

and their risk may be comparable to that  

of the susceptible resident population. 

Please refer to the Three O’s of JE  

Vaccination on the back cover for more 

information on factors that raise JE risk.

Most JE viral infections are  

asymptomatic. However, approximately 

1% (range 10% to 0.33%) will develop  

a flu-like illness as a result of the  

infection, and less than 1% of those  

with a flu-like illness will develop JE.  

The overall incidence is roughly 

1.8/100,000.

In endemic areas, approximately                   of the susceptible population  
is infected with the Japanese encephalitis virus per year.1 

10%



CASE TWO
• Working in Yunnan Province, South China (1)  

for several months

• Fell ill in Yunnan Province, hospitalized and  
medically evacuated (intubated) to Shanghai (2)  
on day 3 of illness

• Transferred to Bangkok (3) on day 6 of illness

• Transferred to Liverpool, UK, on day 28 of illness

CASE THREE
• Entered Thailand via Bangkok (1)

• Spent 3 weeks in the islands of South Thailand (2)

• Spent 1 month visiting Cambodia (3), Vietnam (4), 
(5) and Laos (6)

• Re-entered Northern Thailand (7)

• Fell ill in Chiang Mai (7) 2 months after arriving  
in Asia

• Medically evacuated to Bangkok on day 5  
of illness (1)

• Evacuated to She�eld, UK, on day 36 of illness

Three Cases of JE in 
British Travelers During 

2014–20158

CASE ONE
• Entered Thailand via Bangkok

• Spent a week in Bangkok (1)/Kanchanaburi (2)

• Spent 2 weeks in Sangkhla Buri district (3)

• Experienced a viral prodrome in Sangkhla Buri (3)

• Travelled to Krabi (4)

• Fell ill in Krabi (4), 4 weeks after entering Thailand

• Medically evacuated to Bangkok (5)

• Improved in Bangkok, medical transfer to Bath, UK,  
on day 30 of illness

OUTCOME: Good recovery but life-altering fatigue 
persists 2.5 years later

OUTCOME: Regained minimal motor skills and 
remains ventilator-dependent 2 years later

OUTCOME: Is quadriplegic and communicates via 
facial expressions and thumb movement
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Every Traveler Merits a Pretravel Health Consultation 

JE Is a Preventable Disease7

According to the Centers for Disease Control and Prevention (CDC), a comprehensive  
consultation with a travel medicine expert is indicated for all travelers.9 

Pretravel consultation o�ers dedicated time to prepare travelers to journey safely.

A personalized consultation 
1. Assesses individual risk
2. Communicates risk
3. Manages risk

2001-US-IX-008  © 2020 Valneva USA, Inc.
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ASSESS RISK OF
JE VIRUS EXPOSURE

Travel destination, duration,  
activities

BARRIER PROTECTION &
MOSQUITO AVOIDANCE
• Insect repellent
• Bed nets
• Aerosol room insecticides
• Minimal outdoor activity,  

including from dusk to dawn
• Proper clothing whenever  

outdoors
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Introduction

Japanese encephalitis (JE), inflammation and swelling of the
brain caused by mosquito-transmitted JE virus (JEV), is the most
commonly diagnosed epidemic encephalitis in Asia, predomi-
nantly affecting children living in rural areas. Most of South

and Southeast Asia is endemic for JE, though local disease inci-
dence can be highly variable. In endemic areas, where exposure
usually occurs in childhood, only 0.1–0.3% of infections result
in disease,1 but in people exposed at an older age, the rate of
symptomatic disease may be higher, up to 4% of infections.2,3
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Abstract

Background: Japanese encephalitis (JE), caused by the mosquito-borne JE virus, is a vaccine-preventable 
disease endemic to much of Asia. Travellers from non-endemic areas are susceptible if they travel to a JE 
endemic area. Although the risk to travellers of JE is low, the consequences may be severe.
Methods: Here, we describe three cases of JE in British travellers occurring in 2014–15. In addition, we report, 
through interviews with survivors and their families, personal experiences of life after JE.
Results: Three cases of JE were diagnosed in British travellers in 2014/15. One was acquired in Thailand, one in 
China and one in either Thailand, Laos or Cambodia. All three patients suffered severe, life-threatening illnesses, 
all were admitted to intensive care units and required medical evacuation back to the UK. One patient suffered a 
cardiac arrest during the acute stage but made a good recovery. The other two patients remain significantly 
paralysed and ventilator dependent. All three cases had clear indications for vaccination, and all have been left 
with life-changing neurological sequelae.
Conclusions: Travel health providers should be aware of the severity of JE, as well as the risk, allowing travellers 
to make fully informed decisions on JE vaccination.
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The adult population in JE endemic areas is usually immune to
JE through asymptomatic exposure to the virus (or vaccination)
in childhood,4 whereas non-JE immune adults, such as travellers,
are susceptible to the disease upon first exposure to JEV, irrespec-
tive of age.

JE is a vaccine-preventable disease, and vaccines against JE
have been in existence since the 1950s.5 Multiple vaccines are
currently available, and the World Health Organisation (WHO),
US Centers for Disease Control and Prevention (CDC) and Public
Health England (PHE) all recommend that JE vaccine should be
used in people taking up residence or travelling long term in JE
endemic areas, or visiting during the transmission season, if the
risk of exposure is deemed to be high, or there is reason to believe
the traveller might be predisposed to JE.6–8

The improved safety profile of JE vaccines available to trav-
ellers9,10 has led to calls for them to be more widely used.11

However, JE is rare in travellers, leading to criticism of adopting
wider JE vaccine use.12 Here, we report three cases occurring
in 2014–15, with very severe illness and profound life-changing
after-effects. We include narratives from patients and/or their
family enabling the clinical picture to be placed in context
and contribute to developing improved practice and thus better
patient experiences.13

Methods

Cases one and two were identified after contact with the
Encephalitis Society (a global charity that raises awareness
of encephalitis, participates and collaborates in research and
provides support and information to professionals and those
affected by the condition). Case 3 was identified after medical
evacuation back to the UK, when the receiving hospital contacted
the Walton Centre NHS Foundation Trust, Liverpool, UK. Cases
two and three were both recruited into an NIHR Programme
Grant on Encephalitis (the EncephUK study—approved by the
National Research Ethics Service, East Midlands (11/EM/0442))
and followed the study protocol. Family members gave assent for
recruitment. All the patients’ families independently approached
the Encephalitis Society for help and support. All participants
or their relatives gave written agreement to the publication of
this report. Routine clinical data were collected, and face-to-face
interviews were conducted with the patients and their family
members during 2017–18.

Results

Patient One—Case Report

A 21-year-old female fell ill in Thailand in April 2014, 4 weeks
into a trip planned to last several months. She had not been
vaccinated against JE. She spent a few days in Bangkok, then 2–
3 weeks in Kanchanaburi and Sangkhla Buri districts in Western
Thailand where a febrile illness characterized by headache and
myalgia developed (Figure 1). Accommodation was basic and she
had many mosquito bites despite using diethyltoluamide (DEET)
insect repellant daily. She partially recovered and then worsened
a few days after arrival in Krabi. She was found unconscious
by her mother in her hotel room and experienced a seizure
on the way to hospital. At hospital, neurological examination

revealed drooling and difficulty in breathing, but no other focal
neurological signs. Shortly after arrival at hospital, she suffered a
cardiac arrest. She was stabilized, the trachea intubated, and was
transferred by air to Bangkok where lumbar puncture showed a
raised opening pressure of 40 cm H2O and cerebrospinal fluid
(CSF) pleocytosis of 40 leucocytes/mm3. Seizures persisted and
were managed with phenytoin. C-reactive protein was 57 mg/L
on admission and rose to 106 mg/L on Day 7 of illness. Other
laboratory tests were unremarkable, and magnetic resonance
imaging (MRI) of the brain was normal. Melioidosis serol-
ogy was weakly positive prompting treatment with meropenem,
though no abscesses were detected.

She remained in hospital for 4 weeks. After extubation,
stridor developed and necrotic tissue that was threatening the
airway required removal by laser surgery. She underwent neuro-
rehabilitation and made a good recovery. She was transferred
by air to Royal United Hospitals Bath NHS Trust on Day 30
of illness, from where she was discharged the following day.
JE serum IgG was positive, with negative IgM/IgG for dengue
virus and West Nile virus, in the UK. Two and a half years after
the illness onset, she experiences persistent fatigue and remains
unable to see friends or go out in the evening; however, she has
been able to complete a university degree and works full time as
an assistant psychologist.

Patient/Family Narrative

Interviews with the patient and her mother took place indepen-
dently during 2017.

The patient did not remember much of the acute illness but
recalled waking up in intensive care in Bangkok, where she
describes it as ‘. . . all bright and the screens were all glass,
and everyone was there’. She described ‘I couldn’t walk well,
really confused . . . couldn’t really speak that well’. She could
not recognize some visitors, including her brother. She recalled
continuing to have seizures.

Following their return to the UK, the patient’s mother recalled
her daughter sleeping a lot, experiencing bad headaches and
memory difficulties. She reported her daughter ‘doesn’t think in
the same way she used to’. Three years after becoming acutely
unwell, and describing a ‘massive improvement’, the patient felt
she was still in recovery and stated:

‘Life is different now . . . I have to plan my days ahead.
It became apparent very quickly . . . how much my
life had been affected by having the encephalitis. My
doctors had informed me that returning to university
might prove too difficult. I was unable to drive for
a year due to the seizures. I had countless doctors’
appointments and I was unable to go out for long periods
at a time. . . . I would feel exhausted after completing the
smallest of tasks. I couldn’t remember a lot of my past,
which obviously left me feeling very sad and confused. . . .

My life has changed forever and I live with daily challenges
that I once took for granted.’

Patient one sought travel health advice before the trip.
Regarding JE vaccination, she recalled being told the risk was
low and the provider had never heard of anyone affected by
JE. She stated ‘. . . and because I’d never heard of it either
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Figure 1. Map of the travel destination of the three cases, including medical evacuation routes within Asia

I just thought I didn’t need to have it’. She wished she had
more information, including written information, in particular
about the severity of the condition, to better inform her
decision.

Patient Two—Case Report

A 31-year-old female from Wales developed a fever in July 2015,
whilst spending several months working as an academic botanist
in rural Yunnan Province, South China (Figure 1). She had
received yellow fever vaccine in the past (details of the indication
were not available) but not JE vaccine.

The following day she was admitted to hospital after a
collapse and seizure. She was intubated and transferred by air
to Shanghai, and then to Bangkok on Day 6 of illness, where she
was noted to be comatose with flaccid paralysis. CSF white cell
count was 14 cells/mm3 and JEV IgM was detected in CSF. Her
CT brain scan was normal; brain MRI on Day 14 showed high
T2 signal in the thalami (Figure 2A). On Day 28 of illness, the
patient was transferred to the Walton Centre NHS Foundation
Trust, Liverpool, UK.

On arrival in Liverpool, she remained comatose. Neurological
examination revealed reduced tone in all four limbs and are-
flexia. Lip smacking, abnormal mouth movements and dilated
pupils were noted. Spontaneous ventilation was inadequate with
respiratory rate five breaths per minute; therefore, invasive ven-
tilation was continued. Withdrawal of anticonvulsants resulted
in no change in her conscious level. A 24-hour EEG done after
anticonvulsants were withdrawn showed only one brief period
of seizure activity.

JEV IgG testing was strongly positive in serum and CSF.
Thalamic lesions were still present on MRI (Figure 2B); high
signal in the spinal cord suggestive of anterior horn involvement
was also detected (Figure 2C). Given the gravity of her condition,
and the poor outcome for severe JE, withdrawal of care was
discussed, but the decision was taken to continue with active
treatment.

She began to regain consciousness, and 2 weeks after transfer
to the Walton Centre, she was able to follow simple commands.
Upon re-examination at this point markedly reduced tone per-
sisted, and power was Medical Research Council (MRC) grade
0/5 in all limbs. She remained ventilator dependent, with a
tracheostomy, and unable to move her limbs or mouth. Her eyes
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Figure 2. Neurological imaging of Patient two. (A), MRI scan performed in Bangkok on 18 July 2015 showing bilateral thalamic lesions, worse on the

right (arrow). (B and C), MRI scan in Liverpool on 4 August 2015 showing persistent thalamic lesions (B, arrow) and high signal in the spinal cord (C,

arrow)

Figure 3. MRI of Patient three. (A), FLAIR images from an MRI scan performed in Bangkok on 5 August 2015 showing symmetrical high signal

affecting the thalami and lentiform nuclei bilaterally. Evidence of radiosurgery to the left basal ganglia arteriovenous malformation with associated

encephalomalacia within the left cerebral white matter and some haemosiderin deposition from the arteriovenous malformation is seen. (B), The

abnormal area extends into the medial temporal lobes, the cerebral peduncles and into the brain stem

would follow and she could close them on request, but she was
effectively locked in.

She continued to improve slowly. At 2 years after the illness
onset, she was fully conscious and able to talk in a whisper
and take food orally, if spoon fed. Ventilation is still required.
She had regained minimal movement (MRC grade 1/5 power)
in the left arm and slightly more power (MRC grade 2/5) in
the legs. She could not stand, or transfer, but could operate a
physical therapy bike with her legs. She is currently living in a
rehabilitation unit, unable to be left alone due to the ventilator,
receiving nursing and rehabilitation, in addition to care from her
partner.

Patient/Family Narrative

A detailed interview was conducted with the patient’s father in
2017. A short interview was possible with the patient in 2018.
The patient recalled little of her acute illness but perceived that

she was unconscious with her eyes open, which she described
as ‘strange’ and ‘scary’. She remembered her mother being there
when she regained consciousness and how happy her mother was
that she was able to recognize her.

Her father described feeling ‘absolutely devastated’ when
he first saw his daughter, an image he said will ‘live with me
forever more’. He described how the illness had ‘changed our
lives forever . . . everything is just different . . . a lot of what we
think about and do is centred around (her) because we want to
help her in every way we can’.

The patient reports memory problems, fatigue and difficulties
coming to terms with her disability. During the interview, she said
‘Have the (JE) vaccine, no matter what.’ Her father felt doctors
need more knowledge, and that ‘People need to look it up and see
what it entails and then ascertain whether you think it’s worth
taking the risk (of not vaccinating), and if you could see (my
daughter), you would know straight away that it is not.’
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Patient Three—Case Report

A 24-year-old male fell ill 4 weeks into an 8-week backpack-
ing trip. Having visited Vietnam and Cambodia (Figure 1), he
developed a febrile illness and was unable to lift his rucksack in
northern Thailand in July 2015.

Past medical history was notable for a left thalamic haem-
orrhage secondary to an arteriovenous malformation in Febru-
ary 2014. This was treated with stereotactic radiosurgery, after
which he made an excellent recovery with no significant neuro-
logical deficit or seizures.

One day after illness onset, he was admitted to hospital.
Leukopenia and brain swelling on CT scan were noted. He
deteriorated with seizures on the fifth day of illness and was intu-
bated and transferred to Bangkok, where CSF analysis showed
30 mononuclear cells/mm3 and protein 124 mg/dl. An electroen-
cephalogram was in keeping with non-convulsive status epilep-
ticus. MRI on Day 12 showed bilateral high fluid-attenuated
inversion recovery (FLAIR) signal in the deep grey matter
(Figure 3), consistent with JE.14

The patient was transferred to the Royal Hallamshire Hos-
pital, Sheffield, UK on Day 36. He remained unconscious and
ventilator dependent through a tracheostomy. On examination,
he was tolerating the tracheostomy tube, with eyes open sponta-
neously at times. Pupillary reaction and vestibulo-ocular reflexes
were intact. Gaze was deviated to the left, with nystagmus on
rightward gaze. There was no reaction to pain in the upper
limbs, and reflex withdrawal from plantar stimulus both lower
limbs. Limb tone was normal. After arrival, anti-JEV IgG in
serum and total anti-JEV antibody in CSF were strongly positive.
He regained eye opening and a flicker of movement in the
left hand and was eventually moved to a rehabilitation unit
where he remained ventilator dependent through a tracheostomy
and was fed via gastrostomy. He is quadriplegic, with some
slight movement in his hands and head. His family reports
that he is able to smile, responds positively when friends visit
and communicates by facial expressions and thumb movement
only.

Patient/Family Narrative

It was not possible to interview the patient, because of his
condition, but his parents were interviewed separately during
2017.

The father described his son before the illness as ‘. . . really
clever, a friendly lad with a lot of qualities people liked’. When
they heard he was ill, both parents were shocked, with an
overwhelming urge to get to their son as fast as possible.

They arrived in Bangkok 2 days after first learning he was ill.
When his mother first saw her son in intensive care, she thought
he was not going to live because it didn’t ‘look like he was in
his body’. She took each minute of each day as it came, and it
became clear he was going to live, but they had no sense of how
he might be.

Now, his mother had given up her job to visit her son every
day in his rehabilitation unit. She said:

‘The word devastating doesn’t cover it—it’s not anything
you imagine, so I can’t put in to words how it is—it’s
something you don’t expect to happen . . . the unexpected

nature of it is what makes me have that shock first thing
in morning and at the end of the day. Our aim is to keep
him positive and moving ahead—you can’t look forward
and you can’t look back—take each day as it comes.’

When asked about travel health, the patient’s mother said
that this was not a risk they considered. Because her son had
been to a travel clinic she assumed everything had been covered.
His father said he ‘gets very angry that travel clinics don’t look in
more detail in people’s travel plans and that they only point out
likelihood [of disease] and not severity . . . this isn’t something
that disappears—this is for life . . . another 5 minutes and the
inoculation, and this wouldn’t be happening to us and other
people—the way you are is changed forever’.

Discussion

Although JE is an uncommon disease in travellers, these three
cases illustrate the range of severity and outcomes, and the
impact on survivors and their families. Between 1973 and 2008,
there were 55 known cases of JE in travellers from non-endemic
countries, of which at least 62% had an incomplete recovery.15

Since this report, a further 11 cases have been reported (reviewed
by Caldwell et al.), of whom 4 died, 3 recovered and 4 were
left with neurological sequelae.16 There have been no published
cases in British travellers since 1992.17 The outcomes of the cases
we describe were particularly poor in two cases, who remain
ventilator dependent and incapable of independent living.

Case one was JEV IgG positive in serum but did not have
other diagnostic testing performed. Therefore, the diagnostic
evidence for JE is weaker than Cases two and three, although
there was no other reasonable diagnosis, and JE remains the most
likely diagnosis for this illness. There was also no abnormality
on imaging, but this has also been reported at a similar stage of
illness in a fatal case of JE.18 JE can be challenging to diagnose
as virus or viral nucleic acid is usually not detected in readily
available clinical specimens at the time of illness, and it is
possible that JE is under diagnosed in returning travellers. For
example, the Geosentinel survey has identified a number of cases
of meningoencephalitis without a cause determined,19 including
48 cases returning from JE endemic areas between 2009 and
2018.3

The two cases with the worst outcome both had evidence
of spinal cord involvement with JEV, exhibiting areflexic flac-
cid paralysis and ventilatory failure. Spinal cord involvement
resulting in weakness has also been described in West Nile virus
infection.20 Indeed, the ongoing need for mechanical ventila-
tion in both our patients is reminiscent of severe poliomyelitis.
However, both our patients have asymmetric residual deficits,
similar to those originally described for JE in children in Asia.21

Our patients with spinal cord involvement also did not make a
complete recovery, again similar to the majority of previously
described patients. Unlike the previous report,21 both of our
patients have had some degree of cognitive impairment, one with
good recovery, the other less good.

Our interviews provide greater insight into the effects of JE.
The most significant consequences of the illness are the lasting
physical, psychological and emotional effects. Whilst the first
patient made a good recovery, her life remained affected and was
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only manageable with forward planning. The other two patients
remain severely impaired both physically and cognitively. Unfor-
tunately, whilst some slight improvements may be anticipated, it
is unlikely that they will recover significantly. Had these patients
been residents of typical JE endemic areas in rural Asia, the illness
would have likely been fatal.

All our cases were in adults. JE is mostly a disease of children
in Asia, and there are few data comparing outcomes for children
versus adults. Mild cases and asymptomatic infections were
described in US service personnel stationed in Korea in the
1950s,2 as well as more severe cases.22 This work also suggested
that adults from non-JE endemic areas were more susceptible to
disease, following infection, than children native to these areas.23

However, small case numbers and the historical nature of these
studies preclude any firm conclusion.

Most travellers to JE endemic regions do not get vacci-
nated; one study estimated that only 11% of eligible travellers
received JE vaccine.24 The risk of developing JE in travellers
is hard to determine. Asymptomatic infection is detectable but
infrequent.25,26 Disease incidence will be even lower—estimated
in European travellers at one case per 5.4 million visits to
Asia.27 However, the risk will not be evenly distributed, a point
emphasized by the finding of a risk of clinical disease (and not
simply infection) of 3.7 per 1000 in a 3-month period among a
population of US troops in Korea, in 1958.2 Studies of subclinical
infection in Japan suggest an annual infection rate of 2.2%,28

but this infection rate could be as high as 5% in urban areas
and 10% in rural areas in some provinces.29 Whether or not the
actual risk of JE in travellers is changing is hard to determine.
JEV transmission in urban and peri-urban settings has been
reported,4,30,31 but basing travel vaccination recommendations
on incidence data risks underestimating the possibility of disease
due to an ‘epidemiologic silence’ created by successful vaccina-
tion programs.32 For example, JE vaccines were first introduced
in China in the late 1960s, but only incorporated nationwide
into the expanded program of immunization in 2008. Since then,
JE incidence has decreased markedly,33 though environmental
factors are if anything more conducive for the enzootic cycle of
JEV.16

Any risk assessment for JE vaccination must, therefore, care-
fully consider the proposed itinerary and season of travel, as
well as any predisposing conditions that might increase the risk
of developing JE following infection with the virus, such as
immunocompromise, extremes of age, pregnancy and conditions
compromising the blood brain barrier, as well as the prospect
of repeated visits.3,34 Our third patient’s arteriovenous malfor-
mation may have predisposed to JE through compromise to the
blood–brain barrier. All three patients had clear indications for JE
vaccination, according to several bodies that issue such guidance
(WHO, CDC and PHE).6–8

All participants had strong views on the travel advice that had
been given, stating they felt it had been insufficient or that whilst
likelihood was explained to them, the severity of JE was not.
Whilst there will be a significant component of hindsight bias
influencing these views,35 they are completely understandable.

Although the risk of travel-acquired JE is low, the disease
can be severe. An informed choice regarding vaccination must
include an understanding of the potential consequences of
acquiring JE, in addition to the likelihood, which will vary

according to the exact itinerary and season of travel. The
narratives provided in this paper demonstrate this is not always
adequately done.
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information 
needed to use IXIARO safely and effectively. See full 
prescribing information for IXIARO. 

IXIARO (Japanese Encephalitis Vaccine, Inactivated, 
Adsorbed) 
Suspension for Intramuscular Injection 
Initial U.S. Approval: 2009 

 -------------- RECENT MAJOR CHANGES ---------------  
Dosage and Administration,  

Dosage and Schedule (2.1)   10/2018 
Warnings and Precautions,  

Syncope (5.2)      04/2018 
  

 --------------- INDICATIONS AND USAGE ----------------  
IXIARO is a vaccine indicated for active immunization for 
the prevention of disease caused by Japanese encephalitis 
virus (JEV).  IXIARO is approved for use in individuals 2 
months of age and older. (1) 
 ---------- DOSAGE AND ADMINISTRATION -----------  
For intramuscular administration only. 
 

Age Dose* Primary Series 
Children 2 months to <3 
years of age 

0.25 mL  2 doses, 
28 days apart 

Children and adolescents 3 
to <18 years of age  

0.5 mL 2 doses,  
28 days apart 

Adults 18 through 65 years 
of age 

0.5mL 2 doses, 
7 days apart 
or  
2 doses, 
28 days apart 

Adults older than  65 years 
of age 

0.5mL 2 doses, 
28 days apart 

 
*To administer a 0.25 mL dose, expel and discard half of 
the volume from the 0.5 mL pre-filled syringe by pushing 
the plunger stopper up to the edge of the red line on the 
syringe barrel prior to injection. (2.3) 
 
Complete the primary immunization series at least 1 week 
prior to potential exposure to JEV. (2.1, 14) 
 
A booster dose (third dose) may be given at least 11 
months after completion of the primary immunization 
series if ongoing exposure or re-exposure to JEV is 
expected. 
(2.1, 14) 

--------- DOSAGE FORMS AND STRENGTHS ----------- 
Suspension for injection supplied in 0.5 mL single dose 
syringes.  
 
------------------ CONTRAINDICATIONS -------------------    
Severe allergic reaction, (e.g., anaphylaxis,) after a 
previous dose of IXIARO, any other Japanese Encephalitis 
Virus vaccine, or any component of IXIARO, including 
protamine sulfate, is a contraindication to administration of 
IXIARO. (4) 
 
----------- WARNINGS AND PRECAUTIONS------------- 
IXIARO contains protamine sulfate, a compound known to 
cause hypersensitivity reactions in some individuals. (5.1)  
 
------------------ ADVERSE REACTIONS ------------------- 
In infants 2 months to <1 year of age, the most common 
injection site reaction was redness (>15%); the most 
common solicited systemic adverse reactions were fever 
(>20%), irritability (>15%) and diarrhea (>10%). (6.1) 
In children 1 to <3 years of age, the most common solicited 
systemic adverse reaction was fever (>20%). (6.1) 
In children 3 to <12 years of age, the most common 
solicited systemic adverse reaction was fever (>10%). (6.1) 
In adolescents 12 to <18 years of age, the most common 
injection site reactions were pain (15%) and tenderness 
(10%). (6.1) 
In adults 18 years of age and older, the most common 
injection site reactions were pain (>25%) and tenderness 
(>25%); the most common solicited systemic adverse 
reactions were headache (>20%) and myalgia (>10%). (6.1) 
 
To report SUSPECTED ADVERSE REACTIONS, 
contact Valneva USA, Inc. at 844-349-4276 (8443-
IXIARO) or VAERS at 1-800-822-7967 or 
www.vaers.hhs.gov.  
----------- USE IN SPECIFIC POPULATIONS ------------ 
To report  use in pregnant women, contact Valneva 
USA, Inc. at 844-349-4276 (8443-IXIARO). 
See 17 for PATIENT COUNSELING INFORMATION 
and FDA-approved patient labeling (Patient 
Information). 

Revised 10/2018

________________________________________________________________________________________________________ 
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FULL PRESCRIBING INFORMATION: CONTENTS* 
1 INDICATIONS AND USAGE 
2 DOSAGE AND ADMINISTRATION 

2.1 Dosage and Schedule 
2.2 Administration 
2.3 Preparation for Administration 

3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICATIONS 
5 WARNINGS AND PRECAUTIONS 

5.1 Hypersensitivity Reactions 
5.2 Syncope 
5.3 Limitations of Vaccine Effectiveness 
5.4 Altered Immunocompetence 

6 ADVERSE REACTIONS 
6.1 Clinical Trials Experience 
6.2 Post-Marketing Experience 

7 DRUG INTERACTIONS 
7.1 Use with Immunosuppressive Therapies 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
8.2 Lactation 
8.4 Pediatric Use 

8.5 Geriatric Use 
11 DESCRIPTION 
12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of 
Fertility 

14 CLINICAL STUDIES 
14.1 Immunogenicity of IXIARO in Children and 

Adolescents 
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15 REFERENCES 
16 HOW SUPPLIED / STORAGE AND HANDLING 

16.1 How Supplied 
16.2 Storage and Handling 

17 PATIENT COUNSELING INFORMATION 
 
*Sections or subsections omitted from the full prescribing 
information are not listed. 
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FULL PRESCRIBING INFORMATION 
1 INDICATIONS AND USAGE 
IXIARO is a vaccine indicated for the prevention of disease caused by Japanese encephalitis virus 
(JEV). IXIARO is approved for use in individuals 2 months of age and older. 

2 DOSAGE AND ADMINISTRATION 
For intramuscular administration only. 
 
2.1 Dosage and Schedule 
Primary Series:  

Children 2 months to <3 years of age: Primary immunization with IXIARO consists of two (2) 
0.25 mL doses, administered 28 days apart. 

Children and adolescents 3 to <18 years of age: Primary immunization with IXIARO consists of 
two (2) 0.5 mL doses, administered 28 days apart. 

Adults18 through 65 years of age: Primary immunization with IXIARO consists of two (2) 0.5 mL 
doses, administered 7 days apart, or two (2) 0.5 mL doses, administered 28 days apart.  

Adults older than 65 years of age: Primary immunization with IXIARO consists of  two (2) 0.5 
mL doses, administered 28 days apart.  

Complete the primary immunization series at least 1 week prior to potential exposure to JEV. 

 

Booster Dose:  

A booster dose (third dose) may be given at least 11 months after completion of the primary 
immunization series if ongoing exposure or re-exposure to JEV is expected. 

Children from 14 months to < 3 years of age should receive a single 0.25 mL booster dose. 
Individuals 3 years of age and older should receive a single 0.5 mL booster dose.  

 

2.2 Administration  
IXIARO is administered intramuscularly. The preferred sites for intramuscular injection are the 
anterolateral aspect of the thigh in infants 2 to 11 months of age, the anterolateral aspect of the 
thigh (or the deltoid muscle if muscle mass is adequate) in children 1 to <3 years of age, or the 
deltoid muscle in individuals 3 years of age and older. 

Do not administer intravenously, intradermally, or subcutaneously. 

 

2.3 Preparation for Administration 
Prior to agitation, IXIARO is a clear liquid with a white precipitate. Before administration, shake 
the syringe well to obtain a white, opaque, homogeneous suspension. 

Parenteral drug products should be inspected visually for particulate matter and discoloration prior 
to administration. If either of these conditions exists, do not administer. 

 

Preparation of a 0.25 mL Dose of IXIARO for Administration to Children 2 Months to <3 Years 
of Age:  

1. Shake the pre-filled syringe containing 0.5 mL to obtain a homogeneous suspension.  
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2. Remove the syringe tip cap by gently twisting it. Do not attempt to snap or pull the tip 
off as this may damage the syringe.

3. Attach a sterile safety needle to the pre-filled syringe (needle is not provided with 
IXIARO).

4. Hold the syringe in an upright position and uncap the needle.
5. Push the plunger stopper up to the edge of the red line on the syringe barrel, indicated 

by a red arrow (see Figure 1)*, and discard expelled volume into a medical waste 
container.

6. Lock the needle safety shield and remove the needle.
7. Attach a new sterile needle prior to injection of the remaining volume.

*If the plunger stopper is pushed beyond the red line, do not administer the vaccine. Repeat the 
procedure using a new pre-filled syringe.

Preparation of a 0.5 mL Dose of IXIARO for Administration to Individuals 3 Years of Age and 
above:

1. Shake the pre-filled syringe containing 0.5 mL to obtain a homogeneous suspension. 
2. Remove the syringe tip cap by gently twisting it. Do not attempt to snap or pull the tip 

off as this may damage the syringe.
3. Attach a sterile needle to the pre-filled syringe (needle is not provided with IXIARO).

3 DOSAGE FORMS AND STRENGTHS

IXIARO is a suspension for injection supplied in 0.5 mL single dose syringes. For children 2 
months to <3 years of age, a single dose is 0.25 mL. For individuals 3 years of age and older, a 
single dose is 0.5 mL. [See Dosage and Administration (2.1)]

4 CONTRAINDICATIONS

Severe allergic reaction (e.g., anaphylaxis) after a previous dose of IXIARO, any other Japanese 
Encephalitis Virus vaccine, or any component of IXIARO, including protamine sulfate, is a 
contraindication to administration of IXIARO [See Description (11)]. Alternatively, because of 
uncertainty as to which component of the vaccine may be responsible, individuals with a history 
of severe allergic reaction to another Japanese Encephalitis vaccine may be referred to an allergist 
for evaluation if immunization with IXIARO is considered.

Figure 1:
Preparation for 
Administration of 
0.25 mL Dose
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5 WARNINGS AND PRECAUTIONS 

5.1 Hypersensitivity Reactions 
IXIARO contains protamine sulfate, a compound known to cause hypersensitivity reactions in 
some individuals [See Description (11)]. Appropriate medical care should be readily available in 
case of anaphylactic reaction. 

5.2 Syncope 
Syncope (fainting) can occur in association with administration of injectable vaccines including 
IXIARO. Procedures should be in place to avoid falling injury and to restore cerebral perfusion 
following syncope. 

5.3 Limitations of Vaccine Effectiveness  
Vaccination with IXIARO may not protect all individuals. 

5.4 Altered Immunocompetence 
Immunocompromised individuals may have a diminished immune response to IXIARO. 

6 ADVERSE REACTIONS 
In infants 2 months to <1 year of age, the most common injection site reaction was redness 
(>15%); the most common solicited systemic adverse reactions were fever (>20%), irritability 
(>15%) and diarrhea (>10%). In children 1 to <3 years of age, the most common solicited 
systemic adverse reaction was fever (>20%). In children 3 to <12 years of age, the most common 
solicited systemic adverse reaction was fever (>10%). In adolescents 12 to <18 years of age, the 
most common solicited injection site reactions were pain (15%) and tenderness (10%). 
 
In adults 18 years of age and older, the most common injection site reactions were pain (>25%) 
and tenderness (>25%); the most common solicited systemic adverse reactions were headache 
(>20%) and myalgia (>10%). 
 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a vaccine cannot be directly compared to rates in the clinical trials 
of another vaccine and may not reflect the rates observed in practice. 

Clinical Studies in Children and Adolescents 2 Months to <18 Years of Age: 

Adverse Events in a Pediatric Trial of IXIARO Days 0 and 28 Primary Series in a JEV-Endemic 
Country: 

The safety of the IXIARO Days 0 and 28 primary series was evaluated in a randomized, 
controlled, open-label clinical trial in healthy male and female subjects 2 months to <18 years of 
age, conducted in the Philippines, a country where Japanese Encephalitis is endemic (Study 1)1. 
IXIARO was compared to two control vaccines: HAVRIX (Hepatitis A vaccine, pediatric 720 
EL.U./0.5 mL formulation, GlaxoSmithKline Biologicals) and Prevnar (Pneumococcal 7-valent 
Conjugate Vaccine [Diphtheria CRM197 protein], Pfizer). A total of 1,769 subjects were 
randomized in an age-stratified scheme in a 3:1 ratio (2:1 ratio for ages <1 year) to receive 
intramuscular injections of either IXIARO (two 0.25 mL doses on Days 0 and 28 for infants and 
children 2 months to <3 years of age or two 0.5 mL doses on Days 0 and 28 for children 3 to <18 
years of age) or HAVRIX (children 1 year of age and older, 2 doses on Day 0 and at Month 7) or 
Prevnar (infants 2 to <6 months of age, 3 doses on Days 0, 28, 56 and an optional 4th dose at 
Month 7 or later; infants 6 to <12 months of age, 3 doses on Days 0 and 56 and at Month 7).  
Analysis of safety for the primary series in children was carried out using the safety population 
including 1,311 subjects receiving at least one dose of IXIARO, 394 subjects receiving the first 
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dose of HAVRIX on Day 0, and 64 subjects receiving at least one dose of Prevnar on Day 0 (all 
infants <1 year of age). The IXIARO and control groups were similar with regard to demographics 
(mean age 5.48 years, range 2 months to 17 years; 49.5% female; ethnicity: Asian: 100% for 
Study 11 overall). In both studies, parents or subjects recorded adverse reactions on a diary card 
for the first seven days after each vaccination.  Only those events considered to be assessable 
based on the subject’s developmental status were recorded. Parents or subjects were queried 
regarding the occurrence of any unsolicited adverse events following the previous vaccination at 
in-person visits, which included a medical exam, on Day 28, Day 56, and at Month 7 after the 
primary series.     

For an overview of solicited local and systemic reactions following IXIARO Days 0 and 28 
primary series vaccinations see Table 1 (infants 2 months to <1 year of age), Table 2 (toddlers 1 to 
<3 years of age) Table 3 (children 3 to <12 years of age), and Table 4 (adolescents 12 to <18 years 
of age).  As children 1 year of age and older received the second dose of HAVRIX at the final 
study visit at Month 7, rates of solicited adverse reactions among these subjects after the second 
vaccination are only available for IXIARO.  

Table 1. Rates of Solicited Adverse Reactions on Days 0-7 After Each Vaccination in Infants 
2 Months to <1 Year of Age, by Dose and Treatment Group, Study 1§, Philippines 

 Post Dose 1 
(% of subjects) 

Post Dose 2  
(% of subjects) 

Injection Site Reactions IXIARO* 
(N=131‡) 

Prevnar 
(N=64‡) 

IXIARO* 
(N=131‡) 

Prevnar 
(N=64‡) 

Tenderness 3.1  12.7 0.8 3.3 
Hardening 0.0 7.9 0.0 1.6 
Swelling 1.5 6.3 1.5 1.6 
Redness 17.6 25.4 5.3 16.4 
Solicited Systemic Reactions     
Irritability 15.3 12.7 8.4 8.2 
Vomiting 7.6 6.3 3.8 1.6 
Diarrhea 11.5 6.3 8.4 4.9 
Excessive fatigue 3.1 7.9 1.5 3.3 
Rash 8.4 9.5 3.8 4.9 
Loss of appetite 5.3 9.5 5.3 6.6 
Fever ≥37.7°C (≥99.9°F) 23.7 25.4 14.5 23.3 

  37.7-38.6°C (99.9-101.5°F) 17.6 22.2 12.2 15.0 
  38.7-39.3°C (101.6-102.7°F) 6.1 1.6 1.5 6.7 
  39.4-40.5°C (102.8-104.9°F) 0.0 1.6 0.8 1.7 

>40.5°C (>104.9°F) 0.0 0.0 0.0 0.0 
§NCT01041573 
* IXIARO dose 0.25 mL on Days 0 and 28. 
‡N=number of subjects with available diary card data after each dose, used as the denominator to 
calculate percentages.   
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Table 2. Rates of Solicited Adverse Reactions on Days 0-7 After Each Vaccination in 
Children 1 Year to <3 Years of Age, by Dose and Treatment Group, Study 1§, Philippines 

 Post Dose 1 
(% of subjects**) 

Post Dose 2 
(% of subjects**)  

Injection Site Reactions IXIARO* 
(N=640‡) 

Havrix 
(N=213‡) 

IXIARO* 
(N=637‡) 

Pain 3.6 (6/165) 7.4 (4/54) 3.6 (6/166) 
Itching 0.6 (1/180) 0.0 (0/63) 0.0 (0/184) 
Tenderness 3.1 5.6 1.4 
Hardening 0.9 0.5 0.3 
Swelling 2.0 3.3 1.7 
Redness 6.1 7.5 2.5 
Solicited Systemic Reactions    
Irritability 7.7 5.6 2.7 
Nausea 2.2 (5/228) 1.3 (1/78) 0.9 (2/229) 
Vomiting 4.2 5.6 2.8 
Diarrhea 7.0 5.2 4.6 
Flu-like symptoms 7.7 (13/169) 13.3 (8/60) 4.0 (7/176) 
Excessive fatigue 2.5 0.9 1.1 
Muscle pain 2.3 (3/130) 0.0 (0/42) 0.7 (1/136) 
Rash 4.2 2.3 1.3 
Headache 1.5 (2/135) 4.4 (2/45) 1.4 (2/143) 
Loss of appetite 5.6 4.2 2.5 
Fever ≥37.7°C (≥99.9°F) 20.2 15.5 12.7 

  37.7-38.6°C (99.9-101.5°F) 15.6 12.2 8.5 
  38.7-39.3°C (101.6-102.7°F) 3.0 1.4 2.5 
  39.4-40.5°C (102.8-104.9°F) 1.6 1.9 1.6 

>40.5°C (>104.9°F) 0.0 0.0 0.2 
§NCT01041573 
*IXIAROdose 0.25 mL on Days 0 and 28. 
‡N=number of subjects with available diary card data after each dose, used as the denominator to 
calculate percentages 
**Where the number of subjects with available data for a particular symptom differed from the 
overall number of subjects with available diary card data, the rate (n/N) is provided; n is the 
number of subjects who reported that symptom, and N is the number of subjects with available 
data for that symptom. 
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Table 3. Rates of Solicited Adverse Reactions on Days 0-7 After Each Vaccination in 
Children 3 Years to <12 Years of Age, by Dose and Treatment Group, Study 1§, Philippines 

 Post Dose 1 
(% of subjects) 

Post Dose 2 
(% of subjects)  

Injection Site Reactions IXIARO* 
(N=291-300‡) 

Havrix 
(N=99-101‡) 

IXIARO* 
(N=293-300‡) 

Pain 5.5 3.0 1.7 
Itching 1.4 0.0 0.0 
Tenderness 4.3 1.0 2.0 
Hardening 1.3 0.0 0.0 
Swelling 2.0 3.0 2.0 
Redness 3.0 1.0 0.7 
Solicited Systemic Reactions    
Irritability 0.0 1.0 0.3 
Nausea 0.3 0.0 0.3 
Vomiting 1.7 1.0 0.7 
Diarrhea 0.7 0.0 1.0 
Flu-like symptoms 1.4 2.0 0.3 
Excessive fatigue 1.0 1.0 0.7 
Muscle pain 2.4 3.0 0.3 
Rash 1.0 0.0 0.0 
Headache 3.8 4.0 1.4 
Loss of appetite 1.0 2.0 1.0 
Fever ≥37.7°C (≥99.9°F) 10.7 8.9 4.7 

37.7-38.6°C (99.9-101.5°F) 7.7 6.9 3.3 
38.7-39.3°C (101.6-102.7°F) 2.0 2.0 0.7 
39.4-40.5°C (102.8-104.9°F) 1.0 0.0 0.7 

>40.5°C (>104.9°F) 0.0 0.0 0.0 
§NCT01041573 
*IXIARO dose 0.5 mL on Days 0 and 28. 
‡N=range of subjects with available diary card data after each dose, used as denominators to 
calculate percentages. 
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Table 4. Rates of Solicited Adverse Reactions on Days 0-7 After Each Vaccination in 
Children 12 Years to <18 Years of Age, by Dose and Treatment Group, Study 1§, Philippines 

 Post Dose 1 
(% of subjects) 

Post Dose 2 
(% of subjects)  

Injection Site Reactions IXIARO* 
(N=240‡) 

Havrix 
(N=80‡) 

IXIARO* 
(N=238‡) 

Pain 15.0 12.5 6.7 
Itching 0.8 0.0 0.4 
Tenderness 10.0 13.8 4.6 
Hardening 1.3 0.0 0.4 
Swelling 0.4 1.3 0.8 
Redness 0.8 6.3 3.8 
Solicited Systemic Reactions    
Irritability 2.1 1.3 0.0 
Nausea 2.1 1.3 0.0 
Vomiting 1.3 0.0 0.0 
Diarrhea 0.4 2.5 0.0 
Flu-like symptoms 3.3 7.5 1.3 
Excessive fatigue 2.5 1.3 0.4 
Muscle pain 2.9 5.0 1.3 
Rash 0.8 1.3 0.0 
Headache 4.6 5.0 3.4 
Loss of appetite 2.1 2.5 0.4 
Fever ≥37.7°C (≥99.9°F) 3.8 6.3 5.0 

37.7-38.6°C (99.9-101.5°F) 3.3 3.8 3.8 
38.7-39.3°C (101.6-102.7°F) 0.4 1.3 1.3 
39.4-40.5°C (102.8-104.9°F) 0.0 1.3 0.0 

>40.5°C (>104.9°F) 0.0 0.0 0.0 
§NCT01041573 
*IXIARO dose 0.5 mL on Days 0 and 28. 
‡N=number of subjects with available diary card data after each dose, used as the denominator to 
calculate percentages.  
 

Serious Adverse Events 

There was one death due to disseminated intravascular coagulation following suspected bacterial 
meningitis in a 12 year old male 4 months after the second dose of IXIARO. Forty serious adverse 
events (SAEs) were reported during the 7 month study period. Twenty-three subjects (1.6%) who 
received IXIARO, 1 subject (1.6%) who received Prevnar and 10 subjects (2.5%) who received 
HAVRIX experienced an SAE. Some subjects experienced more than one SAE. The SAEs 
occurring most frequently in all study groups were febrile convulsions. A total of 12 febrile 
convulsions were reported (9 of them as SAEs), in 8 subjects (1.0% of children below the age of 3 
years) receiving IXIARO, 3 subjects (1.4% of children below the age of 3 years) receiving 
HAVRIX and 1 subject (1.6%) receiving Prevnar. All febrile convulsions occurred in children 
below the age of 3 years. Onset of febrile convulsions ranged from 2 days to >5 months after 
doses of IXIARO with no apparent temporal clustering, 4 weeks after Prevnar and 9 days to >16 
weeks after HAVRIX.  
 
Adverse Events in a Pediatric Trial of IXIARO Days 0 and 28 Primary Series in Children and 
Adolescents Traveling from Non-Endemic Areas:  

The safety of the IXIARO Days 0 and 28 primary series was evaluated in an uncontrolled, open-
label clinical trial conducted in the United States, Europe and Australia in healthy children and 
adolescents with planned travel to JEV-endemic areas (Study 2)2. IXIARO (0.25 mL dose for 
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children 2 months to <3 years of age, 0.5 mL dose for children and adolescents 3 to <18 years of 
age) was administered by intramuscular injection on Day 0 and Day 28. Adverse events were 
recorded as in Study 11. An analysis of safety included 100 subjects (mean age:11.6 years, range 9 
months to <18 years; 53.0% female; race: White: 83.0%, Asian: 13.0%, Black: 3.0%). Solicited 
adverse reactions in Study 22 were generally reported less frequently than in Study 11 and were 
generally less frequent following dose 2 compared to dose 1. The most common solicited adverse 
reactions (>10%) following either 0.25 mL dose (N=12) were injection side redness (25%) and 
diarrhea (17%) and following either 0.5 mL dose (N = 88) were injection site tenderness (50%), 
injection site pain (25%), muscle pain (31%), and excessive fatigue (11%).  

Adverse Events in a Pediatric Trial of IXIARO Booster Dose in a JEV Endemic Country:  
A subset of 300 subjects who completed primary immunization with IXIARO in Study 11 were 
enrolled in an open label follow-on trial (Study 3)3 and randomized 1:1 to receive a single IXIARO 
booster dose (0.25 mL for ages 14 months to <3 years or 0.5 mL for ages 3 to <18 years) vs. no 
booster dose at 11 months after completion of the IXIARO primary series. Adverse events were 
recorded as in Study 11, with follow-up through 24 months after the booster dose. Analysis of 
safety was carried out using the safety population of 150 subjects (mean age 5.5 years, range 2 
months to  <18  years; 49.5% female race: Asian: 100%). Solicited adverse reactions were 
generally reported less frequently following the booster dose than following primary series 
vaccinations. The most common solicited adverse reactions were fever (7%) following the 0.25 
mL booster dose (N=81) and injection site pain (9%) and fever (9%) following the 0.5 mL booster 
dose (N=67). 

 
Clinical Studies in Adults 18 Years of Age and Older: 

Overall, 4,446 healthy adults 18 to 86 years of age received at least one dose of IXIARO and were 
followed-up for safety for at least 6 months after the first dose in eight clinical studies 4, 5, 6, 7, 8, 12, 13, 

14 conducted in North America, Europe, Australia and New Zealand. 

 
Adverse Events in a Clinical Trial Comparing IXIARO Days 0 and 28 Primary Series to an 
Inactive Control in Adults: 

The safety of the IXIARO Days 0 and 28 primary series was evaluated in a randomized, 
controlled, double-blind clinical trial in healthy male and female subjects ≥18 years of age (Study 
4)4. IXIARO was compared to a control: Phosphate Buffered Saline containing 0.1% aluminum 
hydroxide [PBS + Al(OH)3]. A total of 2,675 subjects were randomized in a 3:1 ratio to receive 
either an intramuscular injection of IXIARO (0.5 mL) each on Day 0 and Day 28, or an 
intramuscular injection of PBS + Al(OH)3 (0.5 mL) each on Day 0 and Day 28. Analysis of safety 
was carried out using the safety population including 1,993 subjects receiving at least one dose of 
IXIARO and 657 subjects receiving at least one dose of PBS + Al(OH)3 (mean age: 33.8 years, 
range 18 to 86 years; 55.3% female; ethnicity: White: 91.7%, Asian: 1.8%, Black: 3.4%, Other: 
3.0%). The IXIARO and control groups were similar with regard to demographics. Subjects 
recorded adverse events on a diary card for the first seven days after each vaccination. In addition, 
the study investigator took a medical history and performed a physical exam to evaluate for 
adverse events on the day of each vaccination and at a visit 4 weeks after the second vaccination. 

 
Injection Site Reactions 

Injection site reactions after IXIARO were compared to reactions after PBS + Al(OH)3. Symptoms 
were recorded into a subject diary for the first seven days after each injection, and the injection 
site was assessed by the investigator at each visit. The rates of injection site reactions are shown in 
Table 5. Most injection site reactions (>90%) were mild to moderate. 
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Table 5. Rates of Injection Site Solicited Adverse Reactions* After IXIARO or Control [PBS 
+ Al(OH)3], Administered on Days 0 and 28 to Adults Residing in Non-Endemic Areas, 
Safety Population With Evaluable Diary Cards, Study 4§  

 Post Dose 1  
(% of subjects†) 

Post Dose 2  
(% of subjects†) 

Post Dose 1 or Dose 2  
(% of subjects†) 

Adverse 
Reaction IXIARO 

N‡=1963 

PBS + 
Al(OH)3 
N‡=645 

IXIARO 
N‡=1951 

PBS + 
Al(OH)3 
N‡=638 

IXIARO 
N‡=1963 

PBS + 
Al(OH)3 
N‡=645 

Any Reaction 48.5 47.7 32.6 32.2 55.4 56.2 
Pain 27.7 28.2 17.7 18.2 33.0 35.8 
Tenderness 28.8 26.9 22.5 18.1 35.9 32.6 
Erythema 6.8 5.4 4.6 4.1 9.6 7.4 
Induration 4.8 5.3 4.0 3.0 7.5 7.4 
Edema 2.4 3.3 2.3 1.6 4.2 4.6 
Pruritus 2.6 3.3 1.6 1.9 3.8 4.5 
§NCT00605085 
* Injection site reactions were assessed for 7 days after each dose.   
† Denominators used to calculate percentages are based on the number of evaluable diary card 
entries (defined as documented presence on any day [i.e., entry of “yes”] or absence on all days 
[i.e., entry of “no”]) for each individual symptom and observation period. 
‡N=number of subjects who returned diary cards after each dose. 

Systemic Adverse Events  

Overall, the percentage of subjects who experienced at least one adverse event during the study 
period was 58.9% in the IXIARO group compared to 56.6% in the PBS + Al(OH)3 group. Adverse 
events of any severity grade occurring with an incidence of ≥1% of subjects are shown in Table 6. 
Most adverse events (>90%) were mild to moderate. 
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Table 6. Rates of Common Solicited and Unsolicited Systemic Adverse Events* in Adults 
Residing in Non-Endemic Areas After IXIARO or Control [PBS + Al(OH)3] Administered 
on Days 0 and 28, Safety Population, Study 4§

   

 
Post Dose 1 

(Day 0 to Day 28) 
% of subjects 

Post Dose 2 
(Day 28 to Day 56) 

% of subjects 

Post Dose 1 or Dose 2 
(Day 0 to Day 56) 

% of subjects 

Adverse Event IXIARO 
N‡=1993 

PBS + Al(OH)3 
N‡=657 

IXIARO 
N‡=1968 

PBS + Al(OH)3 
N‡=645 

IXIARO 
N‡=1993 

PBS + Al(OH)3 
N‡=657 

Headache† 21.6 20.2 13.4 13.0 27.9 26.2 
Myalgia† 13.3 12.9 5.6 5.3 15.6 15.5 
Fatigue† 8.6 8.7 5.2 5.9 11.3 11.7 
Influenza-like Illness† 8.2 8.5 5.8 4.3 12.3 11.7 
Nausea† 4.7 5.3 2.6 3.7 6.6 7.5 
Nasopharyngitis 2.3 1.8 2.6 2.3 4.7 4.0 
Fever† 1.9 2.1 1.5 1.7 3.2 3.0 
Rhinitis 1.0 0.8 0.5 0.6 1.4 1.4 
Upper Respiratory Tract 
Infection 0.9 0.9 0.8 0.9 1.7 2.0 

Back Pain 0.8 0.9 0.6 0.2 1.3 1.1 
Pharyngolaryngeal Pain 0.8 0.9 1.0 0.5 1.6 1.4 
Rash† 0.8 0.9 0.7 0.8 1.3 1.5 
Diarrhea 0.8 0.8 0.7 0.3 1.5 1.1 
Cough 0.8 0.8 0.6 0.6 1.2 1.2 
Vomiting† 0.6 0.8 0.8 0.9 1.4 1.7 

§NCT00605085 
*The adverse events in this table are those observed at an incidence of ≥1% in the IXIARO or PBS 
+ Al(OH)3 groups.  
† These symptoms were solicited in a subject diary card. Percentages also include unsolicited 
events that occurred after the 7 day period covered by the diary card.  
‡N=number of subjects in the safety population (subjects treated with at least one dose) who 
received the respective dose 

Serious Adverse Events 

No deaths occurred during this trial. Sixteen serious adverse events (SAE) were reported during 
the study period. Ten subjects (0.5%) who received IXIARO and 6 subjects (0.9%) who received 
PBS + Al(OH)3 experienced a SAE. None of the SAEs in the IXIARO group were assessed as 
related to IXIARO. 

Adverse Events in a Clinical Trial Comparing IXIARO Days 0 and 28 Primary Series to JE-VAX 
Days 0, 7, and 28 Primary Series in Adults: 

The safety of IXIARO compared to another U.S.-licensed inactivated JE vaccine (JE-VAX) was 
evaluated in a randomized, double-blind clinical trial in subjects ≥18 years of age (Study 5)5. 

No deaths occurred during this trial. One serious adverse event occurred in this trial in a subject 
with a history of myocardial infarction (MI) who experienced a MI three weeks after receiving the 
2nd dose of IXIARO. The most common adverse events after immunization occurring in ≥1% of 
subjects were headache, myalgia, fatigue, influenza-like illness, nausea, nasopharyngitis, fever, 
pharyngolaryngeal pain, cough, rash, diarrhea, sinusitis, upper respiratory tract infection, back 
pain, migraine, vomiting and influenza, which occurred with similar frequency in both treatment 
groups. Local injection site reactions solicited in diary cards for 7 days after each vaccination were 
observed at a rate of 54% in the IXIARO group (N=428) compared to a rate of 69.1% in the JE-
VAX group (N=435).  
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Adverse Events in a Clinical Trial Investigating IXIARO Days 0 and 7 Primary Series 
Administered Concomitantly with Rabies Vaccine to Adults 18 through 65 years of Age: 
 
The safety of the IXIARO Days 0 and 7 primary series administered concomitantly with an 
inactivated rabies vaccine (Rabipur, marketed in the U.S. as RabAvert) was evaluated in a 
randomized, observer-blind, controlled clinical trial in subjects 18 through 65 years of age (Study 
66). A total of 661 subjects were randomized into four groups: Group 1, IXIARO on Days 0 and 
28 and rabies vaccine on Days 0, 7, and 28 (N=167); Group 2, IXIARO on Days 0 and 7 and 
rabies vaccine on Days 0, 3, and 7 (non-U.S.-licensed schedule, N=217); Group 3, IXIARO alone 
on Days 0 and 28 (N=56); and Group 4, rabies vaccine alone on Days 0, 7, and 28 (N=221). The 
groups were similar with regard to demographics (mean age 36.7 years, range 18 to 65 years; 54% 
female; ethnicity: 98% White, <1% Black, <1% Asian, and <1% Other for Study 6 overall). 
Solicited adverse events were collected via diary cards for seven days after each study vaccination, 
unsolicited adverse events were assessed at clinic visits through Day 56, and serious adverse 
events were assessed through Day 365. Analysis of safety was carried out using the safety 
population including subjects receiving at least one study vaccination and with evaluable safety 
data. 
 
Table 7 provides an overview of solicited injection-site and systemic adverse reactions following 
any IXIARO vaccination. Solicited injection-site and systemic adverse reactions were usually mild 
to moderate in intensity, with lower rates following dose 2 compared to dose 1.  
 
Table 7: Rates of Solicited Adverse Reactions (Days 0-7 after any Vaccination) following 
Two Administration Schedules of IXIARO Primary Series With or Without Concomitant 
Rabies Vaccine* in Subjects 18 through 65 Years of Age, Safety Population, Study 6§

   
Solicited IXIARO 
Injection-Site Adverse 
Reactions 

IXIARO (Days 0, 7) 
+Rabies Vaccine* 

(% of subjects) 
N=217 

IXIARO (Days 0, 28) 
+Rabies Vaccine* 

(% of subjects) 
N=166 

IXIARO (Days 0, 28) 
(% of subjects) 

N=56  

Pain 55.3 59.6 53.6 
Erythema 21.7 17.5 19.6 
Induration 12.4 9.6 14.3 
Solicited Systemic 
Adverse Reactions 

   

Fatigue 42.9 32.5 33.9 
Headache 40.6 37.3 30.4 
Myalgia 34.6 30.1 16.1 
Nausea 13.8 10.8 14.3 
Arthralgia 13.4 7.8 5.4 
Loss of Appetite 11.1 11.4 16.1 
Temperature ≥38oC  1.8 1.8 0.0 
§NCT01662440 
*Rabipur (marketed in the U.S. as RabAvert) was administered on Days 0, 3, and 7 (non-U.S.-
licensed schedule) to subjects randomized to IXIARO Days 0 and 7 primary series and on Days 0, 
7, and 28 to subjects randomized to IXIARO Days 0 and 28 primary series. 
N=number of subjects 
 

Serious Adverse Events 
Eight subjects who received IXIARO reported at least one SAE, only one of which (eyelid 
edema/generalized pruritus the same day following IXIARO alone) was assessed as related to 
IXIARO. 
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Adverse Events in a Clinical Trial Investigating a Booster Dose of IXIARO in Adults: 

The safety of a booster dose of IXIARO administered 14 months after completion of the primary 
series was evaluated in an open-label, uncontrolled study in subjects ≥18 years of age (Study 7)7.  

Within 28 days of booster vaccination, adverse events were reported by 35.4% of subjects 
(N=198). Within 12 months of booster vaccination, subjects who experienced at least one adverse 
event were 56.1%. Injection site reactions were reported in the subject diary for 30.8% of subjects 
within 7 days of booster vaccination. Adverse events considered by the investigators to be 
treatment-related were recorded for 11.6% of subjects (these related events were all observed 
within one month after the booster dose administration). 

The most common injection site reactions (>10% of subjects) were pain (12.8%) and tenderness 
(19.2%); the most common systemic adverse events (>10%) were nasopharyngitis (15.2%) and 
headache (11.1%). 

Safety in Concomitant Use with the Hepatitis A Vaccine, HAVRIX in Adults 

The safety of the IXIARO Days 0 and 28 primary series when administered concomitantly with 
inactivated Hepatitis A Virus vaccine (HAVRIX) was evaluated in a controlled trial (Study 8)8 in 
which subjects ≥18 years of age were assigned randomly to one of three treatment groups: Group 
A (N=62) received IXIARO + HAVRIX; Group B (N=65) received IXIARO + control [PBS + 
Al(OH)3]; Group C (N=65) received HAVRIX + control [PBS + Al(OH)3]. One serious adverse 
event occurred in this trial in a subject with a history of alcoholism and seizure disorder who 
experienced a seizure three weeks after receiving the 2nd dose of IXIARO + control. 

The percentage of subjects who experienced at least one adverse event was as follows: Group A: 
38.7%; Group B: 41.5%; Group C: 47.7%. The most frequently reported injection site reaction on 
the day of the first vaccination in all three groups was injection site pain in 59.0% of subjects in 
Group A, in 48.4% of subjects in Group B and in 48.4% of subjects in Group C.  

 
6.2 Post-Marketing Experience 
The following additional adverse reactions have been identified during post approval use of 
IXIARO. Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to estimate reliably their frequency or establish a causal relationship to the 
vaccine. 

Nervous system disorders: Paraesthesia, neuritis, syncope. 

 

7 DRUG INTERACTIONS 

7.1 Use with Immunosuppressive Therapies  
Immunosuppressive therapies may decrease the immune response to IXIARO [See Warnings and 
Precautions (5)].  

 
8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Healthcare practitioners are encouraged to report use in pregnant women to the distributor, 
Valneva USA, Inc., at 844-349-4276 (8443-IXIARO). 

Risk Summary 

All pregnancies have a risk of birth defect, loss, or other adverse outcomes. In the U.S. general 
population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively. There are no adequate and 
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well-controlled studies of IXIARO in pregnant women, and human data available from clinical 
trials and post-marketing experience with IXIARO are insufficient to establish the presence or 
absence of drug-associated risk during pregnancy.   

One developmental toxicity study was performed in female rats administered IXIARO prior to 
mating and during gestation. The dose was 0.5 mL on each occasion (a single human dose is 0.25 
mL or 0.5 mL). The study revealed no evidence of harm to the fetus due to IXIARO 
 
Clinical Considerations 

Disease-Associated Maternal and/or Embryo/Fetal Risk: Miscarriages and intrauterine infection 
have been reported following maternal infection with JEV. 

Data 
Animal data 
In a developmental toxicity study, female rats were administered IXIARO by intramuscular 
injection 3 weeks and one week prior to mating and on gestation day 6. The dose was 0.5 mL on 
each occasion (a single human IXIARO dose is 0.25 mL or 0.5 mL). No effects on pre-weaning 
development up to postnatal day 18 were observed. There were no vaccine-related fetal 
malformations or variations. 
 
8.2 Lactation  
Risk Summary 

It is not known if IXIARO is excreted in human milk. Data are not available to assess the effects 
of IXIARO on the breastfed child or on milk production /excretion.  
The developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for IXIARO and any potential adverse effects on the breastfed child from 
IXIARO or from the underlying maternal condition. For preventive vaccines, the underlying 
maternal condition is susceptibility to disease prevented by the vaccine.  

8.4 Pediatric Use 
Safety and effectiveness of IXIARO have not been established in infants younger than 2 months of 
age. Safety and effectiveness of IXIARO have been established in the pediatric population 2 
months of age and older [See Adverse Reactions (6) and Clinical Studies (14)]. 
8.5 Geriatric Use  
Clinical studies of IXIARO did not include sufficient numbers of subjects 65 years of age and 
older to determine whether they respond differently from younger subjects. In a study that 
included 24 subjects ≥65 years of age who received IXIARO per protocol (Study 8)8, the 
proportion of these subjects achieving a JEV neutralizing antibody titer ≥1:10 at 28 days after the 
second dose of IXIARO was 95.8% (geometric mean titer: 255.2). 

In subjects 65 years of age and older who had been vaccinated in any of five trials 4, 5, 8, 12, 14 

included in a pooled dataset (N=161) adverse events were reported in 61.9% (73/118) of subjects 
in the IXIARO group, 57.7% (15/26) in the JE-VAX group, and 70.6% (12/17) in the control 
[PBS + Al(OH)3] group. Serious adverse events (SAE) were experienced by four subjects (3.4%) 
who received IXIARO, no subjects who received JE-VAX, and one subject (5.9%) who received 
the control [PBS + Al(OH)3]. None of the SAEs occurring in the IXIARO group were assessed as 
related to IXIARO. 

 

11 DESCRIPTION 
IXIARO, Japanese Encephalitis Vaccine, Inactivated, Adsorbed is a sterile suspension for 
intramuscular injection. Each 0.5 mL dose of vaccine contains 6 antigen units of purified, 
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inactivated JEV and approximately 250 mcg of aluminum hydroxide. The appearance of the liquid 
is a white, opaque, non-uniform suspension which becomes homogeneous upon shaking. 

IXIARO is a vaccine prepared by propagating JEV strain SA14-14-2 in Vero cells. Multiple viral 
harvests are pooled, clarified and concentrated. The virus suspension is treated with protamine 
sulfate to remove contaminating DNA and proteins. The resulting partially purified virus is 
processed through a sucrose density gradient centrifugation step and fractionated. Each fraction is 
analyzed for the presence of virus, and fractions with the highest virus activity are pooled to give a 
purified virus suspension. The purified virus is then inactivated by treatment with formaldehyde. 
The preparation is adjusted to a specified antigen content and formulated by addition of aluminum 
hydroxide.  

The formulated bulk vaccine is filled into syringes, at a volume of 0.5 mL per syringe. From the 
manufacturing process, IXIARO also contains: formaldehyde (not more than 200 ppm), bovine 
serum albumin (not more than 100 ng/mL), host cell DNA (not more than 200 pg/mL), sodium 
metabisulphite (not more than 200 ppm), host cell protein (not more than 100 ng/mL), and 
protamine sulfate (not more than 1µg/mL). No preservatives, stabilizers, or antibiotics are added 
to the formulation. 

 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action  
Japanese encephalitis is a disease caused by the mosquito-borne Japanese encephalitis virus (JEV). 
IXIARO acts by inducing antibodies that neutralize live JEV. Accumulated data from animal 
studies, clinical trials of other JE vaccines, and human epidemiological studies, suggest that a 
virus neutralizing antibody response, as measured in vitro in a 50% plaque-reduction 
neutralization antibody test (PRNT50) with a threshold titer of ≥1:10, provides evidence of 
protective immunity9, 10. The evaluation of vaccine effectiveness of IXIARO was therefore based 
on neutralizing antibody response using a threshold PRNT50 titer of ≥1:10.  

 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
IXIARO has not been evaluated for carcinogenic or mutagenic potential. IXIARO was found to 
have no effect on fertility of female rats [See Use in Specific Populations (8.1)]. The effect of 
IXIARO on male fertility has not been evaluated. 

 

14 CLINICAL STUDIES 
14.1 Immunogenicity of IXIARO in Children and Adolescents 

Immunogenicity of IXIARO Days 0 and 28 Primary Series in Children and Adolescents from a 
JEV-Endemic Country: 

The immunogenicity of the IXIARO Days 0 and 28 primary series was evaluated in a subgroup of 
children included in a randomized, controlled, open-label clinical trial in healthy children 
conducted in the Philippines (Study 1)1 in which the safety of IXIARO was compared to control 
vaccines: HAVRIX (Hepatitis A vaccine, pediatric 720 EL.U./0.5 mL formulation) and Prevnar 
(Pneumococcal 7-valent Conjugate Vaccine [Diphtheria CRM197 protein]). Subjects in the 
IXIARO treatment arm received intramuscular doses on Day 0 and Day 28. A total of 396 subjects 
from the group receiving an age-appropriate dosage of IXIARO (0.25 mL for infants and children 
2 months to <3 years of age or 0.5 mL for individuals 3 to <18 years of age) were randomized in 
an age-stratified scheme into the immunogenicity subgroup (mean age: 7.7 years; 49.6% female; 
ethnicity: 100% Asian). [See Adverse Reactions (6.1)] 
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The immunogenicity evaluation included the proportion of subjects with PRNT50 titer ≥1:10 and 
PRNT50 geometric mean titer (GMT) at Day 56 and Month 7. The JEV-neutralizing antibody 
responses elicited by IXIARO in the Intent-to-Treat population (defined as all subjects who 
received at least one dose of IXIARO) are presented in Table 8.  
 
Table 8. JEV-Neutralizing Antibody Response After IXIARO* Days 0 and 28 Primary 
Series Among Children 2 Months to <18 Years of Age Residing in the Philippines, Intent-To-
Treat Population**, Study 1§ 

Age Group 2 months –  
<6 months 

6 months –  
<12 months 

1 year – 
<3 years 

3 years -  
<12 years 

12 years -  
<18 years 

Time Point Proportion of Subjects with PRNT50 Titer ≥1:10 (n/N) [95% CI] 

Pre-
Vaccination 

30%  
(3/10)  

[10.8%, 
60.3%] 

0%  
(0/20) 
[0.0%, 
16.1%] 

3.2%  
(4/125) 
[1.3%,  
7.9%] 

16.8% 
(17/101) 
[10.8%, 
25.3%] 

45.7% 
(64/140) 
[37.7%, 
54.0%] 

Day 56  
(28 days after 

dose 2) 

100%  
(9/9) 

[70.1%, 
100.0%] 

100% 
(19/19) 
[83.2%, 
100.0%] 

99.2% 
(119/120)  
[95.4%, 
99.9%] 

100.0% 
(100/100) 
[96.3%, 
100.0%] 

100% 
(137/137) 
[97.3%, 
100.0%] 

Month 7  
(6 months 

after dose 2) 

100% (10/10) 
[72.2%, 
100.0%] 

100% 
(18/18) 
[82.4%, 
100.0%] 

85.5% 
(106/124) 
[78.2%, 
90.6%] 

91.0% 
(91/100) 
[83.8%, 
95.2%] 

97.1% 
(133/137)  
[92.7%, 
98.9%] 

Time Point Geometric Mean Titers◊ (N) [95% CI] 

Pre-
Vaccination 

 8.4 
(10) 

[4.3, 16.7] 

 5.0 
(20) 

[5.0, 5.0] 

5.5 
(124) 

[5.0, 6.1] 

6.5 
(101) 

[5.8, 7.4] 

13.1 
(140) 

[10.7, 16.1] 
Day 56  

(28 days after 
dose 2) 

687.4  
(9) 

[263.2, 
1795.1] 

377.8  
(19) 

[210.3, 
678.8] 

258.9 
(121) 

[214.4, 
312.6] 

213.7 
(100) 

[175.6, 
260.0] 

175.6 
(137) 

 [147.8, 
208.7] 

Month 7  
(6 months 

after dose 2) 

159.3 
(10) 

[110.0, 230.7] 

64.0 
(18)   

[39.4, 104.1] 

38.9 
(125) 

[31.8, 47.7] 

43.6 
(100) 

[35.6, 53.4] 

86.6 
(137)  

[70.7, 106.0] 
§NCT01041573 
*Infants and children ≥2 months to <3 years of age received two 0.25 mL doses administered on 
Days 0 and 28.  Individuals 3 years of age and older received two 0.5 mL doses administered on 
Days 0 and 28.  
**The Intent to Treat population consisted of all subjects who received at least one dose of 
IXIARO. 
N=number of subjects with data available 
n=number of subjects with a PRNT50 titer ≥1:10 
◊Reciprocal titers <10 were imputed to 5. 
 
Antibody Persistence Following IXIARO Days 0 and 28 Primary Series and Immunogenicity of 
IXIARO Booster Dose in Children and Adolescents from a JEV-Endemic Country: 
 
A subset of 300 subjects who completed primary immunization with IXIARO in Study 11 were 
enrolled in an open label follow-on trial (Study 3)3 and randomized 1:1 to receive a single 
IXIARO booster dose (0.25 ml for ages 14 months to <3 years or 0.5 ml for ages 3 to <18 years) 
vs. no booster dose at 11 months after completion of the IXIARO primary series. Demographics 
were similar for the booster and non-booster groups and overall included a mean age at booster 
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dose (or second visit for non-booster group) of 5.3 years (range 1.2 - 17.3 years), 48.0% female, 
and race 100% Asian. Immunogenicity evaluations were conducted in the Intent to Treat 
population of all subjects as randomized and included the proportions of subjects with PRNT50 
titer ≥1:10 and PRNT50 GMTs at Month 12, Month 13 (booster dose group only), Month 24 and 
Month 36 after the initiation of the IXIARO primary series. As shown in Table 9, the booster 
dose led to an increase in PRNT50 GMTs, and the proportion of subjects with PRNT50 titer 
≥1:10 remained at 100% two years after the booster. 
 
Table 9: Persistence of JEV-Neutralizing Antibody Response With and Without IXIARO 
Booster Dose Among Children 14 Months to <18 Years of Age Residing in the Philippines, 
Intent-To-Treat Population**, Study 3§ 

 No Booster Dose 0.25 mL  
Booster Dose 

(14 months to <3 
years of age) 

0.5 mL  
Booster Dose 

(3 to <18 years of 
age) 

Time point 

 

Proportion of Subjects with PRNT50 Titer ≥1:10 (n/N) 
[95% CI] 

Month 12 
(11 months after completion of  

primary series*) 

89.9% 
(134/149) 

[84.1%, 93.8%] 

97.5% 
(79/81) 

[91.4%, 99.3%] 

89.6% 
(60/67) 

[80.0%, 94.4%] 
Month 13 

(12 months after completion of  
primary series*) 

NA 100.0% 
(81/81) 

[95.5%, 100%] 

100.0% 
(67/67) 

[94.6%, 100.0%] 
 

Month 24 
(23 months after completion of  

primary series*) 

89.0%  
(130/146) 

[82.9%, 93.1%] 

100.0% 
(80/80) 

[95.4%, 100.0%] 
 
  
 

100.0% 
(67/67) 

[94.6%, 100.0%] 
 Month 36 

(35 months after completion of  
primary series*) 

90.1%  
(128/142) 

[84.1%, 94.0%] 

100.0% 
(76/76) 

[95.2%, 100.0%] 
 

100.0% 
(67/67) 

[94.6%, 100.0%] 
 
  

Geometric Mean Titers◊ (N) [95% CI] 
Month 12 

(11 months after completion of  
primary series*) 

45.5 
(149) 

[37.8, 54.8] 

67.3 
(81) 

[54.0, 83.8] 

40.4 
(67) 

[30.5, 53.5] 
Month 13 

(12 months after completion of  
primary series*) 

NA 2910.8 
(81) 

[2235.1, 3791.0] 

1365.9 
(67) 

[987.6, 1889.0] 
Month 24 

(23 months after completion of  
primary series*) 

49.8 
(146) 

[40.6, 61.1] 

572.3 
(80) 

[409.8, 799.4] 
 
 

302.1 
(67) 

[213.3, 428.0] 
 
 

Month 36 
(35 months after completion of  

primary series*) 

59.4 
(142) 

[48.4, 72.8] 

427.5 
(76) 

[313.0, 583.8] 
 

279.6 
(67) 

[200.6, 389.9] 
 §NCT01296360 

*IXIARO primary series administered on Days 0 and 28. 
**The Intent to Treat Population consisted of all subjects as randomized. 
N=number of subjects with data available 
n=number of subjects with a PRNT50 titer ≥1:10 
NA = not assessed 
◊Reciprocal titers <10 were imputed to 5. 
 

Immunogenicity of IXIARO Days 0 and 28 Primary Series in Children 2 Months to < 18 Years of 
Age Traveling from Non-Endemic Areas:  
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The immunogenicity of the IXIARO Days 0 and 28 primary series was evaluated in an 
uncontrolled, open-label clinical trial conducted in the United States, Europe and Australia in 
healthy male and female subjects with planned travel to JEV-endemic areas (Study 2)2 IXIARO 
(0.25 mL dose for infants and children 2 months to <3 years of age, 0.5 mL dose for children and 
adolescents 3 to <18 years of age) was administered by intramuscular injection on Day 0 and Day 
28. The immunogenicity analysis population included 64 out of 100 enrolled subjects (5 subjects 
ages 2 months to <3 years and 59 subjects ages 3 to <18 years) and was 54.7% female with race 
82.8% White, 3.1% Black, and 14.1% Asian. All 64 subjects were seronegative for JEV-
neutralizing antibodies pre-vaccination, and the proportions of subjects with PRNT50 Titer ≥1:10 
at 1 month and 6 months after completion of the primary series were 100% (62/62) and 91.2% 
(31/34), respectively. Post-vaccination JEV-neutralizing GMTs by age group were similar to those 
among children vaccinated with IXIARO in a study conducted in the Philippines, where JEV is 
endemic (see Table 8). 
  
Twenty-three subjects from Study 22 (1 subject who completed the 0.25 mL dose primary series 
and 22 subjects who completed the 0.5 mL dose primary series) were enrolled in a follow-on study 
to evaluate antibody persistence (Study 911). The proportions of subjects with PRNT50 Titer ≥1:10 
at 11 months, 23 months, and 35 months after completion of the primary series were 89.5% 
(17/19), 91.3% (21/23) and 89.5% (17/19) respectively. JEV-neutralizing GMTs at these time 
points were similar to those among children vaccinated with IXIARO in a study conducted in the 
Philippines, where JEV is endemic (see Table 9). 

 

14.2 Immunogenicity of IXIARO in Adults 

Immunogenicity of IXIARO Days 0 and 28 Primary Series in Adults: 

Immunogenicity of the IXIARO Days 0 and 28 primary series was evaluated in a randomized, 
active-controlled, observer-blinded clinical trial conducted in the U.S., Germany and Austria 
(Study 5)5 in 867 healthy adults 18 years of age and older (mean age: 41.3 years; 60.8% female; 
ethnicity: White 80.8%, Asian 0.8%, Black 13.1%, Other 5.3%). Subjects in the IXIARO 
treatment arm received the following schedule of three intramuscular doses: Day 0, IXIARO, Day 
7, PBS + Al(OH)3 (0.5 mL phosphate buffered saline with 0.1% aluminum hydroxide), and on 
Day 28, IXIARO. Subjects in the comparator arm received a subcutaneous dose of 1.0 mL of the 
US-licensed JEV vaccine, JE-VAX, on Days 0, 7 and 28. [See Adverse Reactions (6.1)] 

The proportion of subjects with, PRNT50 titer ≥1:10, and GMT were evaluated at Day 56 in the 
per protocol population which included all subjects who had no major protocol deviations and 
who had a PRNT50 titer <1:10 at baseline. The neutralizing antibody responses elicited by 
IXIARO met predefined statistical criteria for non-inferiority compared to those induced by 
JE-VAX, and are presented in Table 10. All subjects were seronegative at baseline (PRNT50 titer 
<1:10). 
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Table 10. JEV-Neutralizing Antibody Response After IXIARO* or JE-VAX* Among Adults 
Residing in Non-Endemic Areas, Per Protocol Population**, Study 5§ 

Proportion of Subjects with PRNT50 Titer ≥1:10 

Time Point IXIARO (n/N) 
[95% CI] 

JE-VAX (n/N) 
[95% CI] 

Rate difference  
[95% CI] 

Day 56  
(28 days after last dose) 

96.4% (352/365) 
[94.0%, 97.9%] 

93.8% (347/370) 
[90.9%, 95.8%] 

2.6%  
[-0.5%,6.0%]† 

Geometric Mean Titers◊ 

 
Time Point IXIARO (N¶=361) 

[95% CI] 
JE-VAX (N¶=364) 

[95% CI] 
GMT ratio 
[95% CI] 

Day 56  
(28 days after last dose) 

243.6 [216.4, 274.1] 102.0 [90.3, 115.2] 2.33 [1.97, 2.75]‡ 

§NCT00604708 
*IXIARO was administered on Days 0 and 28; JE-VAX was administered on Days 0, 7, and 28. 
**The Per Protocol population consisted of subjects with no major protocol deviations and a 
PRNT50 titer <1:10 at baseline. 
† Non-inferiority was demonstrated if the lower bound of the 2-sided 95% confidence interval (CI) 
for the difference in proportion of subjects with PRNT50 titer ≥1:10 (IXIARO minus JE-VAX) was 
>-10% at Day 56.  
‡ Non-inferiority was demonstrated if the lower bound of the 2-sided 95% CI for the GMT ratio 
(IXIARO /JE-VAX) was >1/1.5 at Day 56. 
n=number of subjects with a PRNT50 titer ≥1:10 
N=number of subjects in the Per Protocol Population  
¶N=Number of subjects with immunogenicity data 
◊Reciprocal titers <10 were imputed to 5. 

Temporal Evaluation of Immunogenicity of IXIARO During the Days 0 and 28 Primary 
Vaccination Series in Adults: 

In a randomized, observer-blinded clinical study in 374 healthy adults 18 years of age and older 
(Study 1012), the immunogenicity of IXIARO was evaluated on days 10, 28, 35, and 56 during the 
vaccination period. The proportion of subjects with PRNT50 titer ≥1:10 at each time point for the 
subjects randomized to the standard dosing regimen (IXIARO on days 0 and 28) are displayed in 
Table 11. 

Table 11. JEV-Neutralizing Antibody Response During the Primary Vaccination Series 
(IXIARO on Days 0 and 28) Among Adults Residing in Non-Endemic Areas, Per Protocol 
Population*, Study 10§  

Time Point Proportion of Subjects with PRNT50 Titer ≥1:10 (n/N) 
[95% CI] 

Day 10  
(10 days after vaccine dose 1) 

21.1% (24/114) 
[13.6%, 28.5%] 

Day 28  
(28 days after vaccine dose 1) 

39.8% (45/113) 
[30.8%, 48.8%] 

Day 35  
(7 days after vaccine dose 2) 

97.3% (110/113) 
[94.4%, 100.0%] 

Day 56  97.3% (110/113) 
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(28 days after vaccine dose 2) [94.4%, 100%] 
§NCT00595790 
*The Per Protocol population consisted of all subjects with no major protocol deviations  
n=number of subjects with a PRNT50 titer ≥1:10 
N=number of subjects with immunogenicity data 
 

Persistence of Neutralizing Antibody Response Following the Days 0 and 28 Primary Vaccination 
Series in Adults: 

The persistence of JEV-neutralizing antibody was evaluated in a subgroup of adult subjects 
recruited for follow-up after participation in one of two clinical trials (Study 4 and Study 5)4, 5. In 
the Intent-to-Treat population of subjects randomized to vaccination with IXIARO (N=181) and in 
the population of subjects who intended to stay in the study until month 36 (ITT36, N = 152), the 
proportion of subjects with PRNT50 titer ≥1:10 at 6, 12, 24 and 36 months after initiation of the 
two-dose series were 95% [95% CI 90.8%, 97.4%], 83.4% [95% CI 77.3%, 88.1%] , 81.8% [95% 
CI 75.5%, 86.7%] and  84.9% [95% CI 78.3%, 89.7%], respectively. Geometric mean titers  
(GMT) at 6, 12, 24 and 36 months after initiation of the two-dose series were 83.5 [95% CI 70.9, 
98.4], 41.2 [95% CI 34.4, 49.3], 44.3; [95% CI 36.7, 53.4] and 43.8 [95% CI 36.5, 52.6], 
respectively. 
 
In another study with 116 adults who completed the Days 0 and 28 IXIARO primary 
immunization series (Study 1113) the proportions of subjects with PRNT50 titers ≥1:10 at 11 and 23 
months after completion of the primary series were 58.3% [95% CI 49.1%, 66.9%] and 48.3% 
[95% CI 39.4%, 57.3%], respectively, and GMTs were 18.0 [95% CI 14.3, 22.6] and 16.2 [95% 
CI 12.6, 20.8]. 

Immunogenicity of IXIARO (Days 0 and 7 Primary Series and Days 0 and 28 Primary Series) 
with Concomitant Rabies Vaccine in Adults 18 through 65 Years of Age: 

The immunogenicity of IXIARO (Days 0 and 7 primary series and Days 0 and 28 primary series) 
administered concomitantly with an inactivated rabies vaccine (Rapipur, marketed in the U.S. as 
RabAvert) was evaluated in a randomized, observer-blind, controlled clinical trial (Study 6)6 in 
661 subjects 18 through 65 years of age [See Adverse Reactions (6.1)]. Antibody responses 
following the concomitant vaccination regimens were compared to antibody responses following 
vaccination with IXIARO alone (Days 0 and 28 primary series) or rabies vaccine alone (Days 0, 7, 
and 28). JEV-neutralizing antibody responses are presented in Table 12.  
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Table 12. JEV-Neutralizing Antibody Responses Following IXIARO Days 0 and 7 Primary 
Series Administered With Concomitant Rabies Vaccine* and IXIARO Days 0 and 28 
Primary Series Administered With or Without Concomitant Rabies Vaccine*, Per Protocol 
Population**, Study 6§ 
Vaccination 
Schedule 

IXIARO (Days 0, 7) 
+Rabies Vaccine* 

IXIARO (Days 0, 28) 
+Rabies Vaccine* 

IXIARO (Days 0, 28) 

Time Point Proportion of Subjects with PRNT50 Titer ≥1:10 (n/N)  
[95% CI] 

Pre-Vaccination  6% (13/215) 
[3%, 10%] 

1%  (2/165) 
[0%, 4%] 

9%  (5/55) 
[3%, 20%] 

7 days after IXIARO 
dose 2 

99% (206/209) 
[96%, 100%] 

99%  (156/157) 
[97%, 100%] 

100%  (47/47) 
[92%, 100%] 

28 days after 
IXIARO dose 2 

99% (203/206) 
[96%, 100%] 

100% (157/157) 
[98%, 100%] 

100% (49/49) 
[93%, 100%] 

>300 days† after 
IXIARO dose 2 

94% (188/199) 
[90%, 97%] 

86% (132/154) 
[79%, 91%] 

88% (42/48) 
[75%, 95%] 

 Geometric Mean Titers◊ (N) [95% CI] 
Pre-Vaccination 5.6 (215) 

[5.4, 5.9] 
5.1 (165) 
[4.8, 5.4]  

5.7 (55) 
[5.2, 6.3] 

7 days after IXIARO 
dose 2 

715 (209) 
[608, 842] 

292 (157) 
[247, 346] 

376 (47) 
[277, 510] 

28 days after 
IXIARO dose 2 

690 (206) 
[595, 801] 

299 (157) 
[254, 352] 

337 (49) 
[252, 451] 

>300 days† after 
IXIARO dose 2 

117 (199) 
[100, 137] 

39 (154) 
[33, 47] 

39 (48) 
[28, 54] 

§NCT01662440 
*Rabipur (marketed in the U.S. as RabAvert) was administered on Days 0, 3, and 7 (non-U.S.-
licensed schedule) to subjects randomized to IXIARO Days 0 and 7 primary series and on Days 0, 
7, and 28 to subjects randomized to IXIARO Days 0 and 28 primary series. 
**The Per-Protocol population consisted of all subjects with no major protocol violations. 
†Day 365, end of study date.  
N=number of subjects with data available, n=number of subjects with a PRNT50 titer ≥1:10 
◊Reciprocal titers <10 were imputed to 5. 
 

Comparing the IXIARO Days 0 and 7 primary series administered concomitantly with rabies 
vaccine to the IXIARO Days 0 and 28 primary series administered alone, the difference in 
proportion of subjects with JEV-neutralizing PRNT50 Titer ≥1:10 at 28 days after the last 
IXIARO dose was -1% (97.5% CI: -4.8%, 7.9%), which met the pre-specified non-inferiority 
criterion that the lower bound of the 2-sided 97.5% CI be greater than -10%. The study did not 
include a treatment arm with IXIARO Days 0 and 7 primary series administered alone, so JEV-
neutralizing antibody responses following this regimen were not available for comparison. 

Comparing the IXIARO Days 0 and 28 primary series administered concomitantly with rabies 
vaccine to the IXIARO Days 0 and 28 primary series administered alone, the JEV-neutralizing 
PRNT50 GMT ratio at 28 days after the last IXIARO dose was 0.88 (95% CI: 0.68, 1.13), which 
met the pre-specfied non-inferiority criterion that the lower bound of the 2-sided 95% CI be 
greater than 0.5. 

Rabies-neutralizing antibody responses following the U.S.-licensed rabies vaccination schedule 
(Days 0, 7, and 28) were similar when administered alone vs. concomitantly with the IXIARO 
Days 0 and 28 primary series. 

 

Delayed Completion of Primary Immunization in Adults: 
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The immunogenicity of a second dose of the primary series administered 11 months after dose 1 
was assessed in 100 adults in a study investigating persistence of immunity following vaccination 
with different dose-schedules of IXIARO (Study 10)12. Four weeks after this delayed second dose, 
99.0% of subjects (99/100) had a PRNT50 titer ≥1:10 (GMT 504.3 [95% CI: 367.3, 692.3]). One 
year later, 88.5% of subjects (85/96) had a PRNT50 titer ≥1:10 (GMT 121.0 [95% CI: 87.4, 
167.6]).  

Immunogenicity of IXIARO Booster Dose in Adults:  

A single booster dose of IXIARO was evaluated in 198 adult subjects enrolled in an uncontrolled, 
open-label phase 3 study. IXIARO was administered 14 months after completion of the Days 0 
and 28 primary series (Study 7)7.The JEV neutralizing antibody responses from this study are 
presented in Table 13.  

Table 13. JEV-Neutralizing Antibody Response Following a Booster Dose of IXIARO 
Administered 14 Months After Completion of the Days 0 and 28 Primary Series Among 
Adults Residing in Non-Endemic Areas, Intent to Treat Population*, Study 7§ 

Time Point % PRNT Titer ≥1:10 (n/N)  
[95% CI] 

Geometric Mean Titers (N) 
[95% CI] 

Pre-booster, Day 0 69.2% (137/198) 
[62.4%, 75.2%] 

22.5 (198)  
[19.0, 26.7] 

Day 28 100.0% (198/198) 
[98.1%, 100.0%] 

900.1 (198)  
[742.4, 1091.3] 

Month 6 98.5% (194/197) 
[95.6%, 99.5%] 

487.4 (197)  
[390.7, 608.1] 

Month 12  98.5% (191/194) 
[95.6%, 99.5%] 

361.4 (194)  
[294.5, 443.5] 

§NCT00595309 
*The Intent to Treat population consisted of all subjects who received the booster vaccination 
n=number of subjects with a PRNT50 titer ≥1:10 
N=number of subjects with immunogenicity data 

The immunogenicity of an IXIARO booster dose was assessed in adult subjects in another study 
investigating persistence of immunity following vaccination with the IXIARO Days 0 and 28 
primary series (Study 10)12. Subjects with PRNT50 titers <1:10 at 11 months after completion of 
the primary series received a booster dose of IXIARO 11 months later (22 months after 
completion of the primary series). Among 27 subjects with available immunogenicity data at 4 
weeks after the booster dose, the proportion of subjects with PRNT50 titer ≥1:10 was 100% [95% 
CI 87.5%, 100.0%], and the GMT was 2536.7 [95% CI 1467.7, 4384.4]. 
Concomitant Administration of IXIARO and Hepatitis A Vaccine, HAVRIX in Adults: 

The concomitant use of IXIARO with inactivated Hepatitis A Virus vaccine (HAVRIX) was 
evaluated in a randomized, controlled, single-blind clinical trial including 192 healthy adults 18 to 
61 years of age (Study 8)8. Subjects were divided into three treatment groups: Group A (N=62) 
received IXIARO (Days 0 and 28) + HAVRIX (Day 0); Group B (N=65) received IXIARO (Days 
0 and 28) + control (0.5 mL phosphate buffered saline with 0.1% aluminum hydroxide by 
intramuscular injection on Day 0); Group C (N=65) received HAVRIX (Day 0) + control (Day 0 
and 28). Anti-JEV GMT at Day 56 in Group A met non-inferiority criteria compared to anti-JEV 
GMT at Day 56 in Group B. In addition, anti-HAV GMT at Day 28 in Group A met non-
inferiority criteria compared to anti-HAV GMT at Day 28 in Group C. Therefore, concomitant 
administration of IXIARO and HAVRIX did not adversely affect immunogenicity compared to 
administration of either vaccine individually. Safety results regarding co-administration of 
IXIARO with HAVRIX are summarized in Adverse Reactions (6.1). 
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License Application. 
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Biologics License Application. 
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Application. 
 

 
 
16 HOW SUPPLIED / STORAGE AND HANDLING 

16.1 How Supplied 
IXIARO is supplied as a sterile 0.5 mL suspension in a pre-filled syringe (Type I glass) with a 
plunger stopper (chlorobutyl elastomer) in a pack size of 1 single-dose syringe with or without a 
separate needle. See Section (2.3) for information on preparing a 0.25 mL dose for children 2 
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months to <3 years of age and a 0.5 mL dose for individuals 3 years of age and older. NDC 
42515-002-01.  

 
Neither the syringe nor the packaging materials are made with natural rubber latex. 

16.2 Storage and Handling 
Store in a refrigerator at 2° to 8° C (35° to 46° F). Do not freeze. 

Do not use the vaccine after the expiration date shown on the label. Store in the original package 
in order to protect from light. During storage, a clear liquid with a white precipitate can be 
observed. 

 
17 PATIENT COUNSELING INFORMATION 
Question the vaccine recipient about reactions to previous vaccines, and inform the vaccine 
recipient of the benefits and risks of IXIARO. 

Consult current U.S. and international advisories regarding prevalence of Japanese encephalitis in 
specific locations. Advise the parent, guardian, or recipient that IXIARO may not fully protect 
everyone who gets the vaccine and that personal precautions should be taken to reduce exposure to 
mosquito bites (adequate clothing, use of repellents, mosquito nets). 

Give the parent, guardian, or recipient the Vaccine Information Statements, which are required by 
the National Childhood Vaccine Injury Act of 1986 to be given prior to immunization, and inquire 
about previous reactions to vaccines.  
 
Inform the parent, guardian, or recipient of the importance of completing the immunization series.  
 
Instruct the parent, guardian, or recipient to immediately report any signs and/or symptoms of a 
severe adverse reaction, including anaphylaxis (difficulty breathing, wheezing, weakness or fast 
heartbeat, hives).  
 

 
Manufactured by: 
Valneva Scotland Ltd. 
Oakbank Park Road, EH53 0TG, Livingston, UK 
T: +44.1506.446.600 
F: +44.1506.446.601 
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Distributed by: 
Valneva USA, Inc. 
Gaithersburg, MD 20878 
USA 
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Patient Information about 
IXIARO (pronounced “ĭk-sē-ah-rō”) 

Generic name: Japanese encephalitis vaccine, inactivated, adsorbed 

Read this information about IXIARO before you are vaccinated. If you have any questions about 
IXIARO after reading this leaflet, ask your health care provider. This leaflet does not take the 
place of talking with your health care professional about IXIARO. Only your health care provider 
can decide if IXIARO is right for you. 

What is IXIARO and how does it work? 
• IXIARO is a vaccine for use in individuals 2 months of age and older to help protect 

against Japanese encephalitis (JE). You cannot get the disease from IXIARO. 
• You will need 2 doses of the vaccine.  
• You should consult your health care provider on the need for a booster dose of IXIARO 
• You should still protect yourself from mosquito bites even if you have had the IXIARO 

vaccine. 
• IXIARO may not fully protect everyone who gets the vaccine.  
• IXIARO does not protect against encephalitis caused by other viruses/pathogens. 
• IXIARO does not protect against other diseases transmitted by mosquitoes. 

What is Japanese encephalitis virus (JEV) and what is the disease caused by JEV? 
Japanese encephalitis (JE) is caused by the Japanese encephalitis virus, JEV, which is mainly 
found in Asia. JEV is transmitted to humans by mosquitoes that have bitten an infected animal 
(like pigs). Many infected people develop mild symptoms or no symptoms at all. In people who 
develop severe disease, JE usually starts as a flu-like illness, with fever, chills, tiredness, 
headache, nausea, and vomiting. Confusion and agitation also occur in the early stage. JE causes 
death in one out of every three people with overt encephalitis. One out of two survivors develops 
permanent brain damage. JE acquired during pregnancy may cause intrauterine infection and 
miscarriage.   

Who is at risk for Japanese encephalitis? 
• People who live in, or travel to, areas where JEV circulates. 
• Laboratory personnel who work with JEV. 

Who should not get IXIARO? 
You should not get IXIARO if you: 

• are allergic to any of the ingredients in the vaccine. A list of ingredients can be found at 
the end of this leaflet. 

• had an allergic reaction after getting a dose of the vaccine or any other JEV vaccine. 

IXIARO is not approved for use in infants below the age of 2 months. 

What should I tell my health care professional before I am vaccinated with IXIARO? 
It is very important to tell your health care provider if you: 

• have had an allergic reaction to a previous dose of IXIARO or any other JEV vaccine. 
• have a bleeding disorder or a reduction in blood platelets, which increases risk of 

bleeding or bruising (thrombocytopenia) and cannot receive injections in the arm. 
• have a weakened immune system, for example, due to a genetic defect or HIV infection. 
• are or may be pregnant, or are breast feeding. IXIARO has not been studied in pregnant 

women or nursing mothers. 
• currently have any illness with a fever of more than 100°F (37.8°C). 
• take any medicines, even those you can buy over the counter. 

How is IXIARO given? 
IXIARO is given as an injection in the upper arm muscle in individuals 3 years of age and older. 
Infants 2 to 11 months of age are given the vaccine into the thigh.  Children 12 to 35 months of 
age may be given the vaccine into the arm muscle (if the muscle is large enough) or into the thigh.  
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You will get a total of 2 doses of the vaccine. All individuals 2 months of age and older can be 
vaccinated as follows. : 

• First dose: at a date you and your health care provider choose. 
• Second dose: 28 days after the first dose. 

Adults  18 to 65 years of age  can also be vaccinated as follows: 
• First dose: at a date you and your health care provider choose.  
• Second dose: 7 days after the first dose.  

 
Make sure that you get both doses. If you miss the second dose, your health care provider will 
decide when to give the missed dose. Be aware that protection is not reliable until 1 week after 
you receive the second dose of IXIARO. 

If the second dose was administered more than 1 year ago, you should consult your health care 
provider on the need for a booster dose of IXIARO prior to potential re-exposure to JEV.  

What are the possible side effects of IXIARO? 
The most common side effects in adolescents >12 years of age and adults are headache, muscle 
pain and injection site reactions (e.g. pain, swelling, tenderness, redness). Nausea, skin rash, 
fatigue, flu-like illness, fever, irritability and loss of appetite may also occur.   

The most common side effects in children below the age of 12 years are fever, irritability, 
diarrhea, vomiting, loss of appetite, injection site pain and injection site redness. 

Contact your health care provider right away if you get any symptoms after receiving IXIARO 
that concern you. 

Tell your health care provider if you have any of the following problems because these may be 
signs of an allergic reaction: 

• difficulty breathing  
• hoarseness or wheezing  
• hives  
• dizziness, weakness or fast heart beat  

What are the ingredients of IXIARO? 
Active Ingredient:  purified inactivated Japanese encephalitis virus (JEV). 

Inactive Ingredients:  aluminum hydroxide and phosphate buffered saline (sodium chloride, 
potassium dihydrogen phosphate, disodium hydrogen phosphate). 

Minute amounts of other substances remain in the vaccine as a result of the manufacturing 
process. Refer to the package insert for a complete list. 

What else should I know about IXIARO? 
This leaflet is a summary of information about IXIARO. If you would like more information, 
please talk to your health care professional. U.S. and international agencies (such as cdc.gov and 
who.int) also provide additional information about JEV and related travel advisories. 

Issued October 2018 
 
License Holder: 
Valneva Austria GmbH, Vienna, Austria 
Manufacturer: 
Valneva Scotland Ltd., Livingston, UK 
and  
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Gaithersburg, MD 20878 
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