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® The first patient (15 years of age, female) visited our Clinics in January, 2013.
® HPV vaccines were administered 2 times, and she was getting ill just after the vaccinations.

® She complained allodynia, fatigue, headache attacks, muscle weakness, numbness, hallucination,
memory disorder, and cognitive dysfunction.

® In the first, she was diagnosed as Juvenile Fibromyalgia and hospitalized to separate her from her
environment for a while.

® However, she was getting worse, and finally had wrist-cut.

® Then, during the next half year 10 adolescents and young girls, who all received HVP vaccine,
visited our Clinics with the similar complaints.

@ Disease Course of this Patient  (blood tests, CT, MRI, EEG = within normal limits)

Wide-spread pain Autonomic nerve Memory impairment
Headache: persistent/attacks = system dysfunction = Cognitive dysfunction
Abdominal pain, Lumbago
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Amenorrhea Narcolepsy-like Optic hypersensitivity
Metrorrhagia = symptoms == | ACOUustic hypersensitivity

Sleep disturbances Hallucination
Involuntary movement




1st vaccination —

birth date vaccine
symptoms

case No. 2nd vaccination — symptoms 3rd vaccination — symptoms

age at mvestlgatlon

1 ¢ 18/Jan/2000 Cervarix 10/Oct/2012 — none 10/0ct/2012 — 5/Dec/2012 (8 w) 8/Mar/2013 — 12/Sep/2013 (24 w)

14y 3m
"""""" é""”'”';"""”'éé}j&r}/'ié'é%””'”""""éé'r'v‘;r”.‘x”””'é;{/&}g/idi'1‘";};5;};;”””””'
17y3m ...........................................................................................
""""""""""""""""""" ié)){ﬁi'r)iééé""'”'“"”éé'r'v”ar".‘x”"'54‘/;;;/561'1‘";';{5.;;;””””””'

Gardasil

9 20/Jul/1997 Cervarix Mar/2012 — gradually progressed
16y 9m
10 12/Feb/1998 Cervarix
16y 3m @1 R@EDE@®@WIINRBUAHEBED
O widespread pain @ headache @ cataplexy @ arthralgia/arthritis ® involuntary limb movements ® myalgia/lassitude (@ tender points
constipation/diarrhea (@ irritable colon disease anxiety @ visual and auditory hallucination @ acoustic hyperesthesia @ optic hyperesthesia palm sweat
(@ scopophobia menstrual irregularity @ lumbago absence of school numbness of extremities @ persistent mild fever @D fever (>38 C)
@ concentration drop @) memory disorder @ orientation disturbance @ dizziness/syncope @) hypersomnia @D sudden sleep attack delusion
decreased

scholarship 3
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widespread pain

headache attacks
lassitude/weakness

numbness

arthralgia

myalgia/muscle weakness
involuntary movement

recurrent constipation/diarrhea
abdominal pain

irritable colon syndrome
respiratory distress/hypercapnea
asthma
metrorrhagia/menorrhagia
hypermenorrhea

= apathy
cataplexy

insomnia

memory disorder
dizziness/recurrent syncope
loss of concentration
anxiety/impatience
phonophobia
disorientation

widEspread pain

locamotion
systém
dist@irbances

gastfointestinal
distfirbances

resifratory
distigbances
endfcrine
dist@rbances

7~ T~ ~
N
cogllltlve
dysfunction
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- - scopophobia
photosensitivity reaction /photophobia
delusion

convulsion

bulimia nervosa
pseudopsia/hallucination

violent language

- roaming
refusal to go to school as a neurotic symptom

[ recurrent fever
Seripusly affected

daily-living
actiyities

decline in learning ability
palm sweat
<36°C

hypothermia
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Cognitive dysfunction is the most frequent
and severe manifestations in these 10 patients.
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Number of people

: . ~ 3,380,000 (MHWL)
received vaccination

Number of cases with

2,475 (0.074%)
adverse events reported

serious adverse events

Clinical symptoms

reported

Number of cases with |
| 7,676

Serious clinical symptoms 4,649

1,231 |

MHWL: Ministry of Health, Welfare, and Labor



Symptoms & signs

Number of patients

58
54
50

Frequent 20 symptoms & sigh

1 headache 11
dullness 12
fatigue 13
asthenia 14
numMbnNess 15
unconscioushess 16
muscle weakness 17
memory loss 18
allodynia 19
10 learning disturb. 20

©CO~NONAWN

impaired waling
menstral abnorm.
abdominal pain
arthrajlgia
constipation
concentr. drop
dizziness
fibromyalgia
hyperventilation
photosensitivity
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Nuymber of Symptoms & Signs
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v' BEach patient has 10~29 manifestations.

v BEach symptoms & signs is getting worse
or better independently.

v" The main manifestations come and go
during the course of the disease.
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Pr-ogresslon of‘ Symptoms & Signs in Dlsease Course

SN \S.
(symptoms & signs) & [>§ .
((\6 g\ wheel—chair dependent,
A o‘\.o ((\6* learning disorder,
((\ (O absent from school,
Sy
\ O‘i \‘\\ 6‘]0 decreased scholarship,
2 ”
’(O" 6$® impairment / acalculia
\)((\ ’(\(\ o@- memory disorder,
S X a v s .
6‘\(\66 . O Cognitive dysfunctio Daily-living/learning
S disorders
N\\ optic/acoustic apathy, irritated,
hyperes‘thesia concentration drop,
irritable bowel syndrome \
amenorrhea o P palm sweat,
metrorrhasgis anxiety, headache . . .
EIEET) MR Higher-order brain dysfunction
Insomnia, sleep attack,
involuntary movemen
ide-spread pain .
arthralgia/myaldia AUtOﬂOmIC nerve
headache, fatigue disturbances (or POTS)
numbness
'\ Narcolepsy-like
N =
t Juvenile Fibromyalgia-like (time)

HPV vaccination

(blood tests, CT, MRI, EEG = within normal limits)



Common.and. Specific Manifestations

O Common symptoms & signs

allodynia. headache. dullness * fatigue. numbness,
dizziness. involuntary movement. sleep disturbances,
abnormal menstration. photosensitivity. hyperacusis,
Concentration drop, memory loss, cognitive dysfunction

autonomic nerve system dysfunction ?

mmmm)  limbic system dysfunction ?
central endocrine system dysfunction ?

O Rare but specific symptoms & signs

* diabetes insipidus vasopressin

* menstral abnormality GnRH — LH-FSH
« osteoporosis/hypothalamus obesity GRH — GH

* lactation/attachment PRL/oxytocin

‘ Hypothalamus-Hypophysis dysfunction ?

* restless leg syndrome ? dopamine |
» hallucination ? dopamine 1
* mulltiple personality disorder ? attachment



Symptoms & Signs of HANS  wees)

orthostatic disorders, gait ataxia, convulsion
involuntary movement.

wide-spread pain, optic/acoustic hyperesthesia,
severe menstrual cramps.

irritable colon syndrome, abdominal pain,
hyperhidrosis, hyperventilation, thermoregulation
disorder, circadian rhythm disorders(insomnia,
hypersomnia), orthostatic syncope, menstrual
irregularity, diabetes insipidus.

apathy, fatigue, anxiety, concentration drop,
headache, narcolepsy, optic/acoustic
hyperesthesia, panic disorder, acalculia, memory

disturbances, countenance cognitive dysfunction,

learning disturbances, memory impairment.

Systems disordered

Locomotor system
disorders

Sensory system disorders

Autonomic nerve and
endocrine system disorders

Cognitive dysfunction and
emotional disorders



Sym Dtomatologlcal AnaIYS|s

Locomotor system
symptoms

Somatosensory system
symptoms

Optic/auditory/gustation
system symptoms
Allergic symptoms

Autonomic nerve system
symptoms

Endocrine system
symptoms

Emotional/cognitive
symptoms

Cerebral
cortex
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Sym ptomatologlcal Analysns

Locomotor system
symptoms

Somatosensory system
symptoms

Optic/auditory/gustation
system symptoms

Allergic symptoms
Autonomic nerve system

symptoms

Endocrine system
symptoms

Emotional/cognitive
symptoms

Cerebral
cortex

++

++

Basal
ganglia

++

Thalamus

++

Limbic
system

++

Brain
stem

++

cerebellum

++

ANS

Hypo-
thalamus

++

++

++

++

Hypo-
physis

++

The primary central locus of HANS will be the hypothalamus-hypophysis axis.
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We proposed a new clinical disease entity .
the HPV-associated neuroimmunopathic syndrome

e M

» Sum total of these symptoms and signs is a collection of them, and has a unique
consistent pattern that does not readily fit into an existing diagnostic entity.

» The same set of manifestations was seen in different patients.

» They have been completely in normal physical condition and neuropsychiatric status
before HPV vaccination. Their disorders were started just after the HPV vaccination.

» The complex of of these symptoms and signs were manifested in young females, but
not in males no males.

» The age of patients were mostly between 14 ~ 19 years of age, and rarely below 13
and over 20. Thus, they belong to HPV vaccine-recommended age group.

= HANS is a hew disease entity occurred following HPV vaccination.
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CRPS or
functional
be the bes

Question 1

somatic
rcising will
rnatives !
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CRPS: Complex Regional Pain Syndrome. menstral abnormalities (-)
POTS: Postural Orthostatic Tachycardia Syndrome: allodynia (-)
= memory disorders / cognitive dysfunction (-)

HANS

orthostatic disorders, gait ataxia, convulsion
involuntary movement.

wide-spread pain, optic/acoustic hyperesthesia, severe
menstrual cramps.

irritable colon syndrome, abdominal pain, hyperhidrosis,
hyperventilation, thermoregulation disorder, circadian
rhythm disorders(insomnia, hypersomnia), orthostatic
syncope, menstrual irregularity, diabetes insipidus.

apathy, fatigue, anxiety, concentration drop, headache,
narcolepsy, optic/acoustic hyperesthesia, panic disorder,
acalculia, memory disturbances, countenance cognitive
dysfunction, learning disturbances, memory impairment.

Locomotor system
disorders

Sensory system disorders

Autonomic nerve and
endocrine system disorders

Cognitive dysfunction and
emotional disorders



Why are th
HPV vaccin
but not fro

Question 2

e events of
from Japan
countries?
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Frequency of Adverse Events

i in Denmark and UK

No. of Vaccination 1,635,768 7,632,759 8,898,150
No. of People 630,000 2,670,000 3,380,000
Vaccinated
No. of Patients
with AE 1,730 8,243 (reported cases: 2,600)
No. AE 11,529 19,359

AD Patients/1,000 27 3.1 Suspected No. of Patients
vaccinated ) ) 9,126 ~ 10,478/3,380,000

DK: DHMA, Drug Analysis Print: Data lock 2015/7/31
UK: MHRA, Case Series Drug Analysis Print: Data lock 2015/6/5
JP: PMDA AE Data Base: Data lock 2015/4/30
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AEs Reported from DM, FR, and UK

socC Denmark No. % France No. % UK No. %
1 Neurological 1,778  28.3 Neurological 443  21.2) Neurological 4,263 29.8
2 General/Systemic 1,039 16.5|  General/Systemic 400 19.1f General/Systemic 2,940 20.6
3 Bone-Joint/Muscle 671 10.7| Bone-Joint/Muscle 272 13.0 Gl tract 2,100 14.7
4 Skin/Subcutaneous 645 10.3] Skin/Subcutaneous 645 9.1f Bone-Joint/Muscle 1,455 10.2
5 Gl tract 539 8.6 Reproductive/Lactation 173 8.3] Skin/Subcutaneous 645 9.1
6 RAES 238 3. RERfE - FE R 108 5.2I mEER 436 3.1
7 IRFEE 209 3.3 mi&k-Jo I REE 100 4.8  WIR3E-HEE- HEEE 370 2.
8 R 25 - M2 - fEfR S 176 2. BEESE 94 4, REE 281 2.]
9 DEEE 119 1.9 REREE 60 2. RAES 232 1.
10 R ESE - T4 HfE 119 1.9 0% 35 - 30 - Mt fmE s 42 2. R E 185 1.:|
1~10 &t 5,533 88.1 1,883 90.1 13,583 95.(1
st 6,279 100 2,092 100 14,300 100|
2006/2/7~2015/2/26 2006/11/23~2013/9/20 2008/9/1~2012/7/31
WiEfEE% 1,592,694 [E FREERERI [E] FREERERI #96007 [E
HEBAR 1,331 45l HEBAR 1 HEBAR 6,213 5l
Bl RIS 2 6,279 ¥ Bl RIS 5 2,092 ¥4 BIRICH#HE 14,300 4
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Question 3

3 suspended,
Jue to cervical
ears |

INn case that
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Ab production

Ag-specific
T cells

—_—

toxin—-neutraling

— g,

’\S’ecretgr)dgz} Y Polio, influenza, HPV

-— o

neutralization <2

~—y
Serum Ig&

Ab

opsonization

immune lysis

CTL - =

helper T cells N
— gpecific Ab

helper T cells L

— macrophage activation

B-hepatitis, Japanese
Encepha. Mumps, Measles,.
Rubella, Chicken pox

Diohteria, tetanu

Hib, Pneumococcus

Nisseria

(membrane attack complex)

Mumps, Measles, Rubella,
Chicken pox

General events

Mycobacterium Tbc (BCG)
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Protection from Viral Invasion

elimination @CTL
HPV infection (>90% )
Cancer
\ /é secretary IgA HLAclassT ()
nEneEEE —— ’
Epithelial cells Persistent  Viral genome
infection

In cases of polio virus and influenza virus, serum IgG is effective for viremia
which means that 1gG blocks viruses invading into blood stream and reaching to

CNS.
In order to produce secretary IgA, mucosal immune vaccine is developing in Japan !

Which means no more needs of Cervarix® or Gardasil.

21



Immune Therap

£4 Virus release

£5 Control of cell activity
£6 Binding to pS3

£7 Binding to pRB

HPV genome

for Human Papillomaviruses-related Cancers

(World Clinical Oncology, 2014;5:1002-19)

E6 E7

Late genes
.1 Major capsid protein
.2 Minor capsid protein

Promoter and enhancer elements

Non-keratinised =~ E4

stratified squamous
epithelial lining cells

ES
E6
E7

E1l
E2
Normal Infected Expression of
epithelium epithelium viral proteins

Non-keratinised
stratified squamous ~ '®
epithelial lining cells

Infected epithelium
Cellular immune response against HPV.



Noble HPV vaccine development strategies
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Do
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( Secretory IgA A W Immune exclusion Anti-inflammatory _
/ _ properties o,' lomeostasis
S s Pathogen bacteria commensals
T==- Commensal
. . SC 2 bacteria
virus - /
=) N ¢ § ot
2 -
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OF @ op) .
e — P .

Epithelial | (1) @ oot | /P | ©° >
i S @ g -

Semi-mature \
Lamina propria CD11¢/CD11bDC . S
/ Peyer’s \Na"ve T ce"s" 7 Thymic stromal
patches IL-£TEF - — lymphopoietin
SRS @ IL-6, IL-10

Polymeric IgA

plIgR: SC + transmembrane portion
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oo o Mechani HANS

HPV e | [MMUNE | e Protective
Vaccine Activation . Immunity

L1-VLP antigen

HLA DPB1*0501

Adjuvant: AS04
Auto-immune
Responses

!

Hypothalamic- Ccvo :
oyetunction 7 Fyposhysis 4 B e
y Dysfunction y

-

Effects

Subacute Autonomic, Endocrine, and Cognitive Disorders (Kuroiwa)
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Possible Approach to “Treatment”

@ Anti-inflammatory Tx. @ Symptomatic Tx.
Methyl-prednisolone Pulse Therapy Bronchodilator
(phosphodiesterase inhibitor)
Plasmapheresis / Absorption Theophylline
Immunosuppressive agents Anti-depressants
: Paroxetine
Prednisolone _
Duloxetine
Cyclophosphamide / MMF Anti-convulsants
Pregabalin
| Lamotrigine

Inhibitors . :
Dementia therapeutic agents

Memantine

* The final prognosis of HANS is not known at this time.
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