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Toxicity Studies

Clinical doses show long term toxicity



Animal (Mice) experiment done by Dr Nakayam_a'\
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Similar acute reactions are observed
by 1/3 to 1/2 of 0.1mL/20g im Cervarix

D_PT or Gardsil as clinical human dose (0.5mL)
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Nakayama says inflammatory granuloma is decreasing at 6 months after innoculation
However, large amounts of macrophages which phagocytes alum are shown in this slide.
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Injected/control

Injected/control
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Dr Nakayama: “no difference in serum cytokine in Cervarix ”. However his logic is poor:

1) thisis only acute phase. Itis not known 6 months or more after inoculation.

2) Local increase of cytokines may induce various inflammatory reactions.

3) DNA-alum or MPL-alum nano-particle may act like cytokines in local tissues and could
directly stimulate TLR-4 and other TLRs of various cells including inflammatory cells and
nodose ganglion (a major vagus ganglion at neck)

4) It cannot deny that there may be girls who induce higher serum level of cytokines

FUK: TS —N\Uy IR TH A AA VMR E IS fthEETAEO LA, BHLES,
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Standard methods of toxicity test

1. @5, 487K T5
e AE EEIZIFEEEEREA=  ERZEEGT D=6
high dose: definite toxic dose (to know cause of death)
b= 5R=LERA=EDO PR
intermediate dose: dose between high and low dose
JERAE - EHOHENGULAZE (NOAELZIRTET H7-0
low dose: non-toxic dose: to determine NOAEL
(non observable adverse effect level)
d)xtBEEE  ;AME7=(T Control: Only vehicle (in principle)
e)ANLE I BREE . AMFIZE UL HAHEE L. BUEXREE
No treatment control: if additives have any toxicities
(HPVD OFUIET OV FBRIZESERHHD T,
TOoANVIEEFEVWELEXNBENVE 55158 LG D,
Adjuvant added in HPV vaccine have toxicities.
Hence control group with no treatment is needed: Total 5 groups
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faim: 1 =TT 2 4B BE
Only one dose cannot prove safety
HIEEBRNHHID T, READZEEILTFERHASNT=E BF
AIlElyvo,

MHLW : long term safety is proved by Nakayama’s test
LML, EDTEDM? ? Isittrue?

th I IZEERIX. 1 FHEDH only one dose level is tested.
TOAELRIATHEZTT,

It may be toxic for long period, not safe.

LI=MoT, TEE (NOAEL) WMRESNTHELT . TLA. &
M DAEEEEMN RSN TS,

Hence, safety (NOAEL) is not determined and possible
toxicities were shown.
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Toxicity test for Gardasil and Cervarix

H—/\1)w I X :EMEAH 42 > X (Note for Guidance on preclinical
pharmacological and toxicological testing of vaccines, CPMP/SWP/465/95) | £k
BOOFo DT/ AUk F'gElT%)jJ ARS54> (Guideline on adjuvants in
vaccines for human use. EMEA/CHMP/VEG/134716/ 2004) & KUEMEA D4
SEEEEEREA ’f|~7'f/ (Note for Guidance on Reproductive Toxicology:
Detection of Toxicity to Reproduction for Medicinal Products, CPMP/

ICH/386/95) IZf > T{To7f=, SHER(Z liA5047~/:u\/|~$§$E¥%u’i('h‘_o

fRPR HED®RK3 EE (120 g)@$77?/$7”(i F_FHE'—%;LL\FHEOD
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’CL?MJ%’E%TJ@LT’&_ZD r?ﬁ'#fliﬁﬁ@?ﬁ‘cﬁb’h?’ vk TlX Rk
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HE2 B4 HIZHAON-MZEF-MAEEIELFHBREEDOEIXEBRMIIE
5 (|28 {%R & HIWT, AS04 and Cervarix arm vs Tl . % BB EEcontrol ELEARTH
&R0 H I, 3"2‘@, RAE, AR EFEmore hemorrhage, inflammation and

muscle necrosisD R IHEAE MoT=hi. ;ﬂbmﬁFﬁﬁﬁimﬁﬁi(iT‘/l
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Repeated toxicity test using rabbits

Number of dose Day sacrificed

Groups e 5 #EY
KEEILT /L X = L 500pg ATum hydroxide
ABEE{ET L3 =7 L 500ug Alum hydroxide
KEE{LT V2 =17 L 500ug Alum hydroxide
AS04 #EhI HPV-16/18 L1 VLP 7 7 F % mp,g“}
AS04 ¥ HPV-16/18 L1 VLP 7 7 5@ 40pg®
AS04 /1 HPV-16/18 L1 VLP 7 7 7> 40pg™
AS04 #EAI HPV-16/18 L1 VLP 7 7 7> 120ug"”
AS04 #H0 HPV-16/18 L1 VLP 7 7 .- 1?:::“,25
AS04 #5001 HPV-16/18 L1 VLP 7 7 F % 120pg™

klll 6 [IL/fE

(2) #E5AIL, 2EBEOESICERBR1IBLEV015E, 4EHB5OESITITRE L, 15, 295350438,
(3) 42321 Ti+ MEDI517/SBAS4 & #50,

(4) HPV-16 33 £ (' HPV-18 L1 VLP % # 1L 20pg,

(5) HPV-16 33 £ (*HPV-18 L1 VLP % # 1. ¥H 60pg,

1.
2.
3.
4.
5.
6.
7.
8.
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Two dose group and Alum adjuvant group
were tested, but no “AS04 only” group,
no “saline”, no “no treatment” group.



Rabbit: 4 dose repeated toxicity test: clinical dose im
observation: on d148 from d1 (91th day from last dose)

iy =l

1= (40ug)4

2.6.6.3.3.
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VY ¥ ARRERSENSER (I 53678 55)

Mhi5148H, =& M in91H

42323

ROV F o EITASMA T Va3 NORKEAE (1HD) i NZW 73X O LT
RNIZHERBB I ORE (4E) Birks L, F8 IS RB L0342 L=, LA

(TR GREE T,

Schedule of administration

i 5RO - Subgroup A h 27 = —1 (H)
Dose group 15 rabbit/group | 47y -7 4| v7sL—7B | $TUL—TC

1. ARk saline 1.4 1.15.29.57. 760 1.15.29.57. 7148
2. ASO4 T Va3 D 1. 74 1.15.29.57. 760 1.15.29.57. 7148
3. ASO04 {h0 HPV-16/18 L1 VLP 7 7 F -0 1. 74 1.15.29.57. 760 1.15.29.57. 7148
HD: [EEHAE, T : BEfF&H . Y

0 tev : T: sacrificed day (d4, d60 d148)
(2) 4.2.3.2.3 Tl AS04D » #E0,

(3) 4.2.3.2.3 T|Z HPV-16/18 L1 AS04D * #:,

Saline group and AS04 group were tested




DY X RERSHER (ER,AS04,H—/\1y I X)
Rabbit repeated test (saline, AS04 vs Cervarix

DANVMNEBXUIITFUBOERIFRII4 BESERICERL-
HBXD/RGEHIC, BmEIZEEL=FAZEElocal lesionhEEH 5
BEUICEE~PREFEEDHGIREDOREBDEEE. HTIEnecrosis, BES
UICEE~PEEDHEE MR AEsubacute inflammationTH o=, ¥
LD FEAE [CBEELH Mhemorrhage BN FRH M=, EEZ 5%
DEEGEMLICETARMRIGDIEES LUFRBEFEIC(L, 722/ Uk
BRI ITURDOEICHLNEE XG4 BIIRERTIE, 79
FUORBRGOBRICDEES FURRE(LT O/ \VMNEERMIL
[ZEEAR X F D o7=, Vaccine = adj (single) V >adj (4 dose repeated)
DOF RS EAMDBIARICDREIRTBIITOa/\VMEERMLLYES
HRRE ENERR T DI, I HF R BB CI%4/5 HFF
[ZXtL. 7o\ MBI TIX2/5 ARTTH 1=,
R 513 BERER (Mo RSNAR) DEIEEREII&RES3 B
BICHEARES KU HRHIEEDOEETEM 1=,

=>chiE. 5HARBEIELTLVELEEZRLTNWNS,
Local reactions (regeneration of muscle fiber : vaccine 4/5 > adjuvant 2/5

91 days after the last dose: less inflammation and necrosis of muscle
fiber were observed than day 3

= This means that rat have not recovered yet.
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Pathological findings in Gardasil toxicity test: mice repeated
dl, d28, d56 i.m. Autopsy: d8 (interim) and d64 (last)

#22.6.6:1 U AxAWEREREGFERBRIZE VO TERD bW E A 2L
H—F I RESESER (2B 5 TT £01-026-0)
fhiE:1,2864H E R =t |
fAE| -8 8 (), fff female HE male
64H (&) HAEE Alum adj V501 Gard Alum adj V501 Gard
AEHRFE 14501 : TIVI=w A HPVMliTZ Z7F>| ToI=17Ah |HPVMED 7F
ARRERBLELUSE | 7o 0 1 | 611/16/18% VRV 6/11/16/18%!

iU > 25fn lleum ly

mph node

it JZEE _hypertrophy

d8 "'l Interim altopsy ! 15 0 L4
A | oot auto sy | 15 0 15
RS ) oo Inguin@al lymph node
1 I Bk
o i ) 2 12" 1 9"
G gfiz im Local sx i BRI <X TV F OB EF MR T, RIEDFEENKEYEH

oY=

EGTRIE Mixed type inflammation: more inflammation were observed in G than Ad]
F i ] 15 15 15 13
" EE T oOREICRSE, vrFURE nmﬁf%’wﬁﬁﬂf Ak

[2.6.7.43H]
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Gardasil toxicity: no saline control

IO)RIZH—R L )LEE B X (F3[E (4:BEER) &5E. sHE (HERE . dfHE

iz '])X(i64EFEﬁ(3@?x'—5— ﬁ%ﬁﬁ%ﬂ)d)ﬁﬂlﬁqﬂ Eﬁ?@u'@'ﬁ §ET'_'7§~L

—HCRRE. AFIEMNE., Eei=. MARFIREX IMBEEIEFHREIZCDL

E(gx% EELJ%_T%)T'IBM:M.&)‘D*LT o k- BRBREEICHIRESICEETHE
E O

Well tolerated and no item-related changes in general conditions, food intake,
laboratory and pathological change was observed.
HE R UREEIREC, RS (CEET HiaE) 2/ f’é’ﬁd)ﬂéjts DI ON P roge e
T HIREIC El’oL\’CTx'a_L( BEEY HfmE )/ B R U EERR /i DB

LR o A Pt DEET HRERIL. LIELISE
b s T -

ltem related lymph nodes hyperplasia (cortical lymph follicle with germinal

centers and hypertrophy with ceII proliferation) were observed

” I\
ﬁBh@é%ﬂ’mrerﬁ%ieﬁur;tn..,\zsbbm cf%\of S5 RS 513

ltem related inflammations were observed in the local part of injection, but no

more increase of injury was not observed.



D R FAP: Final aqueous product Ex{%iA;

= VB ASHIN) 22 5T 5 7200 OMUL AR O S, FAP 44 4 1 P OFEL L HPVE BT
oot nacoert b, 16 cert b 18 R Coell ETih o7, HPVIS Moy
AHBEARII D D K] .%m HEOWE R kARSI ChH S L1 mABHBEDYCTHY | #
.%()/J»Fia%hiwlef:/vLlf%i"@t-ho 'f':c HAWE g O & B 2 6 D REREH I/I\L/vi_i )
fEREZR OB LR RFT LIomb g, A A2 v~ 77 7 4 — Y -
NDWEREEIE, FAP TN UL T £ ThrEan g = L ViR Sz,

T~ A BELSORLE TR A & LT, BEREH RO DNA, RNA, IRE &K ORK(EY
AT 8 N N N N Ul
7 HPY AR O TR S V72 FAP (2351 5 DNA & O RNA (1, HPVG,
11 M TOF 16 B TIEE SRS .pg/mL ESLA3 U\.ng/mL VIR, HPVI18 BITx .pg/mL
VL] *A{U‘.ug/mL VLT THhol - 2T AHEE MO FAP (28T A IRAKAEMITETD

e (it reml O uegmL) b -7z, FAP 12510 5 HPVY. |
)xu\. "C'JUJ- & 7E R .nmol/L 7H|du cho7-. [N - - 4
YN VR . e ERR (Znzn Juegml [num Jimert.
| OENDIESTENGN @ [E ENGAPEEN 00 [F U G
FETERESND Z ENMERE SN EAP - Final agueous prOdUCt F.Eﬁ'%
DNA and RNA in the FAP were lower than Bpg/mL (detection limit) and
B ng/mL or less for HPV 6, 11 and 16.

For HPV type 18, BMpg/mL or less (DNA) and BMpg/mL or less (RNA).

DNAIEpg/mLDL X)L, RNAIZpg/mLDLANILTIEELTLNSZEERLTLVS,
This clearly shows that Gardasil FAP contains DNA at pg/mL, RNA at pg/mL level.
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HMEERIGR: T2 DHERGL

Conclusion of toxicity test: No proof of safety
LSRRGS  BURBREREN T, H—F 2 ILE R

Nakayama’s tests are poorly conducted. So are Gardasil tests.

H—\)y 25 HEHER: P ILERR, H— 9/)I/J:Ulj: =01
bEL, LA, BIERERD -ZIKtEFaL)’Cli FLY,

Toxicity tests for approval of Cervarix are better conducted
than Nakayam’s and Gardasil tests but not compliant with
standard methods.

~E5RIETENARICEAIREERELR LIV
ﬁﬁﬁfﬁ%d)&ﬁlﬂﬁb\of—%w{o)s.%I#. L;E'C#ﬁ,'cuf:o

Clinical dose or up to only 3 times dose induced local necrosis
and mflammatlon at 5 month after the first inoculation.

faam: HIURER H—F )L, Y —/ ) IRZERRTIL. L
Ihb, &"‘é’lﬁd)ﬁﬁ 234, T LAELHBISRLTINS,

Conclusion: All shows rather toxicity by clinical dose.




2ER Part 2

fa PR ER RCTs
FE PR ER D R EAERER long term follow-up of RCTs
EHEHIE Observational studies

— & A

EDEEER

comparison with general population
HIEHEF underlying mechanisms

FANTHPVI IFUEREICKDEEZTRY

All show harm of HPV vaccine




A REHRBED

A

REREE (X ARAGL

no evidence of causality denial
o SN LILHEEER (RCT): 72 1/ U Ad)) % B EE

RCT: controls are all injected adjuvant
o« VRTITAVILE— AdjREBRCTOHLE 21—
systematic review: reviewed only RCT with adj control
- BAZFLRAE -EEBIERR JBEIIHEIEHS
BRARLIZEADIE, COF=O=2ChERESEEHRLNS

retrospective cohort study: healthy vaccinee effect
TNTHL—DODEHEMETIIRENDEHCRABEEENFEICER
(LA /—J&/. R—TzybMFE. 1B HERR)
One study reported increase of 3 autoimmune disease
(Raynaud's D, Behcet syndrome and type 1 diabetes)

e —RAORIERETUEELZL>ETFRFELLLE
EHALLBT I, BEEL —pAOLYAfELEER

“No difference to general population”: compared with prevalence
Adequate comparison revealed higher incidence (not prevalence)




FRIEAN—XL[ZDT
underlying mechanisms
@HE (RESE: AdMEEBISE > EEAG IS MRE)

intoxication/poisoning (classification by cause)
ORI/ KRG HERFRESE: #5EM - AT RERE
immune/inflammation (classification by pathogenesis)
DOMIREE BRRENE: B RETRBEENESS,
nerve disorders (classification by organ)
HOeRETMEERENES, MRERIZHED,
RA . AEERBTEES, IETL. MBETHLESES
DNA/MPL 75 LT /R F-BIR- BB EE- BT R IE
> BMHRERICDEVETRIENBEI=>ERE
inflammation/immune disease may cause thromboembolism, cause nerve diseases

circulatiing DNA/MPL-Alum - trapped by various parts = local inflammation
—>cause local pain as if moving without systemic reaction of inflammation

@OLEDRE : B LES/IEREEE=EXT)—

psychosomatic disease: somatization/conversion disorder& hysteria




¥ HOERERBROEKRELLLR  £HiMH
A—F 2 I)LEF vs XTBEBF (X 1275L782/30H)
Autoimmune related AE: Gardasil vs Alum adjuvant (control)

Total § Eﬁﬁ%%%éﬁi ] 1.04 (0.86, 1.25)
Arthralgia(itis etc) B & J@/BHEI KTG & - 113 (0.86, 1.49)
Therid EF' #tﬂi (B Eﬁy’;ﬁ/ﬁﬁ/ﬁ‘m — 1.01 (0.70, 1.46)
IBD/Celiac d RIEMERZEE/TTVITR 0.98 (0.47, 2.07)
Only IBD ﬁﬁ'liﬂ%ﬁ%@ﬂ 0.65 (0.21, 1.88)
Psoriasis/SLE Bz %F/SISTiE R EKE & 0.86 (0.38, 1.91)
Others T M ( I BEERR, 7'M IERLEE) 0.92 (0.41, 2,09
SLE/SD/RA SLE/5& B fiE/BHEAY) O < F 138 (0.4, 4.72)
MS/optic N ZFEERE{LE /R K 0.92 017, 499
Nephritis/nephrosis B %+ *70—+F¥ 0.37 (0,04, 2.25)

odds ratio (95% confidence interval)

EDARVE =RV ILEEE BRI TE/AL No difference in all events
(e, BEIZRE, BIEAILREEEE/ AR EENRH TV IILEIZEEDIEMN LR )



RICDENFDFIEAL (Appearance Reactions by time trend)

120
- l‘\‘l
SELIFIL, TS R
100 mmoalgetdHY 55 — 2 -
(Y —/\J9JARCTD R
ERARELTND) RS
CUSO May rapidly increase after3y | =754 -
1 % ........
60 —% 45—V — >
Bt -8 \ BaselinekYHLELVIRRETHNE, ™.
= £ \&él,\(i,ﬁff\ﬁ?'éﬁlﬁﬁ'l‘i%, ~~~~
40 e
20 -
0 |
-0.2 0.0]0.2 04 06 08 10 1.2 14 16 1.8 2.0 2.2 24 26 28 3.0 3.2 34 36 3.8 4.0
JE'“"%‘H:M EIERIRER S Years after inoculation
7
15 B LR FEEHI DIF | ToanNUhDEENGITNITEERII—FE(EFE DIXT
LBEIRERELS If Vaccine/adjuvant do not harm, incidence may be constant,
MHLW’s limit o

ADR (1 month)

or slightly increase by age (no fluctuation)



Gardasil

H—5 2 LB IR E B £R 22 HA
M oV

EfEe 7B H

2% H

18

py:1:

A—B| BX (70WHAE~2%H)

A AREH-HEROEEREREEER)

inoculation -‘e rva r|X

gf—/i"J‘y’JZEﬁHEEﬁ,%ﬁEE%,HHFEﬁ z”jf
%7 3

XA

Study period
reported

Reported in

H 1.234F 3.414F 3.654F
I Bf(1.23%) II BH(2.24) HA
2007 e 2009F & 0.244F
I :1.2Y Io0:2.2y :0.24Y




3 H—FVILRCTIZHEITHBE CRERE DRI LI
(1)EEDH TV ILE+T S LadjEE)

Gardasil RCT: Time trend of incidence of autoimmune-related adverse events (1)

& 8.2 (Incidence/100,000 p-y)

2,500 2411
O018(D1-M7) m m2EA(M7~Y2)
2,000
1,500
1040
1,000 844
625
500 413 409
184 111 135
14
O I I
HERERAE HIRKIREE HfifE/x HEBCRE MS/SLE/
Autoimmne KT/ E SIS EEEEt RA/psoriasis
related AE Thyroid Arthralgia(itis) specified etc

Total hypo/hyper Arthropathy autoimmune (T)



X A—FVILRCTIZHEIT L EHEREREDRHAR LE

) EBECREREH S VIE+TS LadjiE)

Gardasil RCT: Time trend of incidence of autoimmune-related adverse events (2)

Specific autoimmune diseases

’:>j 80 77

o

o

S

S 60

(@)

i

S~

o

e 40

(]

R

£ 20 17 g

B3

it 0 e pors n
RAETE EYRE: SLE/RA/ ZHEM
P psoriasis o 7 iE FELIE/
IBD(UC/CD) ISJS SLE/RA/ 28 20 E2

scleroderma  \1s/optic neuritis

01834 (D1-M7) B m2HEE(M7~Y2)
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/N1 RRCTAB I/ B B S e e 58 /5L = 2R 0D B 1 Bl L 8%

Cervarix RCT: Time trend of incidence of chronic/autoimmune dis/mortality
2.0

These diseases and deaths occur
164 newly, every year at these incidence
1.5 after injection of Cervarix i
) 1.29 BECDOETHRET S, '
©
S
c 1.0 0.88
S~
O
o 0.55
5 0.5
= 025 0.24 022 0.30
0.0
=L e B RE A
chronic disease autoimmune mortality
(%-year) (%-year) (/1000p-year)

Only 3 month
B I BA(-1.2y) T #4(1.2-3.4y) m IMHAH(3.41-3.65y ) after three year
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Incidence of MS in general female population by age
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Incidence of MS: Comparison between RCT and general population
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Excess incidence of MS induced by Gardasi; is estimated 10/100,000 person year | RR: 3 to 15




Incidence of SLE: Comparison between RCT and general population

of similar age
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Excess incidence of SLE induced by Gardasil is estimated 6/100,000 py approximate RR:3



Incidence of IBD: Comparison between RCT and general population

, " L of similar age
IBD: Ulcerative colitis + Crohn’s disease
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Excess incidence of IBD induced by Gardasil is estimated 30/100,000 py approximate RR:4
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