AHEHEBILR—F  No.133
£330 EARERSK Soa@E (2000511 A 17 8)

A—RISUT - S~ XSRS

TV R -TULOYURSER
TATIVT AT -Dh-REZ-REEGEBEER

17>« TV —Ht

Cancer Prevention through Immunization
— Past, Present and Future

Commemorative lecture at the 30th Honda Prize
awarding ceremony on the 17th November 2009

Dr. Ian Hector FRAZER

Director, Diamantina Institute for Cancer, Immunology and Metabolic Medicine
The University of Queensland
Princess Alexandra Hospital, Australia

prEEA A H W 9
HONDA FOUNDATION



WEEN
195341 H6H

mx
19744F

19774

19884F

Wi
19774

19784F
19804
1981~854F
1989~994F

1989~934F
19914E~BALE

19944 ~HALE

W2 E

20064
20074

20084

20094

BN
19884~
19894~
20024~
20034~

20044~

17> 2145 —{8%

F—ARTUT DA =2 AT KR
TU AT LIS R S
FAT T A F DS I R 2

Director, Diamantina Institute for Cancer,
Immunology and Metabolic Medicine

The University of Queensland

Princess Alexandra Hospital, Australia

Dr. Ian Hector FRAZER

Ay "I 2R - TS24 £ (G65%)
¥ F—AFFUTA

IV INTRERIEI AR 3
(Ray r5 2 R)

IO UNTREFEE RS
(Ray r52R)

ARV > REFEERE LB T

=R Z > Xl BEEr

Ry bTF R NFTa b2
T N7 975 o M [ S T B A

(Za BV N N YA 21 1))

T 3T 7 e ik S B 12

(Ady bR 2NTHD)
AV« T F Y — - TV —H -
T—IVine LRI R

TUARY « FY A - TLIHY RS
Wbt R

JA =2 X T2 RREELLNE)EE%
JA =2 XT 2 BRI WRIZFRSE T
a7~ T1 TR RE

A =2 RXT > RREERESBIR

Za—IA—UNATERET VT L -
d—VY— - A¥)l. FRHEERKEL
BMEEE., SFEOA—A T U T A
LGEDTA—2AT > RINA

JIN—TFT 4 AE (@RGEFE - VAT v
1 O), EREETIY ME,
ERRAEME RHAIEE) . AT - v
—F e NT—RK..7O—LA « AF), ¥
FZ—ZAORE RN TS T3 —)
NIV VE (P, STy T 0 - A
F). =AU 7) BEKEE G
), KEEHRETHTI— - UT T I5)N—
R SRR E

F—A U TEEHEEE, IR
NV RESREREE

LT D UNTEER - KRB
F—2 N T 7 ERHEIESR  RIE
F—A MU T RERENS - FRIRER
F—Z U TREEN T T T2 —
LSSl =

F—2A ST TREY T — KRR E

M Born
6th January 1953, Glasgow, Scotland (Nationality : Australian)

M Qualifications

1974 Bachelor of Science (Hons) Pathology, University of Edinburgh,
Scotland
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This report is the gist of the commemorative lecture at the twenty eighth Honda Prize Awarding Ceremony on the 17t November
2009 Imperial Hotel, Tokyo.
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Cancer- a challenge for the 215t century

THE CHALLENGE

+ In Australia, cancer is now the
commonest cause of death

+ UICC estimates suggest that
by 2050 this will be true
worldwide, as we all live longer

THE SOLUTIONS

* we can prevent over 70% of
cancer - avoid smoking, obesity,
sunlight, alcohol, infections

* We can cure over 50% of
cancer

* Early detection through genetic
risk profile will help
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The global burden of cancer

Cervix uteri

All sites but non-melanormna skin, Females
Age-Standardized incidence rate per 100,000

Age-Standardized incidence rate per 100,000
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ALL CANCERS CERVICAL CANCER
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Cancer control in the 215t century-
for richer or for poorer?

*  Prevention
- Behaviour change, - Smoking reduction
- environment change, - Clean water (arsenic)
- infection risk reduction - Vaccination (Hep B)
*  Early detection (screening)
- premalignancy, Cervical Screening
- early malignancy - Breast Cancer screening
- Genetic risk BRCAL/2
* Definitive therapy
- Surgery, Excision
- Radiotherapy, - Cesium implants
- Chemotherapy, - Taxanes
- Immunotherapy S - Herceptin

+  Palligtion, Social care _[]4 + MORPHINE
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Infection causes >20 % of cancer

LniecTious agent Assuciuica-Cancer
Human Papillomavirus | Anogenital,
| Oropharyngeal
.9 |Hepatitis B virus | Hepatocellular

1.0 -Eps“rein Barr Virus Nasopharyngeal Ca +
Lymphomas

Hepatitis C virus Hepatocellular Ca
Potentiates viral cancers

Q |55 |H. Pylorii | Gastric

0.05 |Parasites : Bladder, ?HCC
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* dsDNA viruses-Stable genome
* replicate only in skin

* promote cell proliferation and
survival rather than cell death

4 main groups in man:

- cutaneous warts P (HPV1,2)

- genital warts al0  (HPVe,11)

- genital cancers a7, a9 (HPV16,18)
- Skin cancers B (HPV 5,8)
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How common is genital HPV
infection?

Acquisition of any HPV
type among 420 sub jects
who were HPV negative at
enrollment

NB figures the same for
low and high risk HPVs
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Months since onset of
Sexual activity

Harriet Richardcon, Guil Kelzall, Pierre Tellier, Helene Veyer Michal Abrahamowicz, Alex Ferenczy, Franceis
Coutlee, and Eduarde L. France
Cancer Epidemislegy, Biomarkens & Prevention i/ 12 485-490 June 2003

K—7 /NEO—TYOAMILAKRLEEDE|ES
(HE8h: H1TEIRAR D B %)

(M—7) NEO—TA1)L ZEGIIIER I —RIEGTT, 777%’”mtt<& LR
JEIZBWTHTEIOMIEE EHIT, RAICINEO—S A1 )L ANDHHEGL RN L HEAEO
BIEGEN S 3FEDBITITHELA LD, FESENADFHEAEIZEE S5 9% HPV IZE mufmiﬁ

New genital HPV infections are
commonest amongst young adults

Incidence of New Genital Warls by Age in US
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Men get HPV associated cancer

Age group HPV+ve HPV -ve
30-39 3 1
== 40-49 23 6

50-59 32 23
1970 1980 1990 2000 60-69 46
MALES 70-79

80-89

FEMALES
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WOYHPV B L 2 WBZD 2 D07 ) — T TITMN fiZOHE. BEHEEKIHEA TOWERT A,
e NEO—XUA)L ZITER T 2 kA A OFIER AT MERICH D £9,
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Vaccines to prevent HPV infection

lian 'ﬂn 1l

Assoclated Virus Like
Human particles?
Papillomaviruses (~1990)
(~1980)

= L1 recombinant DNA
-Some HPVs cause cancer

- Self assembly to VLPs
- Virus can't be grown in the lab SR
LPs highly immunogenic

1o D, X Y. Sun, D, J Senrel, and L L Frazer. Healog !

®—10 ZE DS Harold zur Hausen 181+ HPV O IEHEBEEE.
# Jian Zhou . DA ILRERME (VLP) DIEMEETE

(M—10) HPV BEFEOFHFRICHEZBELEL L5, 1980 FAHHEIC K1Y @ Harold zur
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actor Gene expression
@ Gene cloning
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Clinical trial validati -
SRR Addition of adjuvant
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lated -, Virus Like
Human particles! (~2005)
Papillomaviruses (~1990)
(~ 1980) -Conventional vaccines

- WLPs+ adjuvant
= L1 recombinant DNA
-Some HPVs cause cancer - Neutralising Antibody
- Self assembly to VLPs - Protection > Syrs
- Virus can't be grown in the lab

- VLPs highly immunogenic ~ -Cervarix- HPV 16, 18
. -Gardasil - HPV 6,11,16,18

1o B, X Y. Sun, D, J Senrel, and L L Frazer. Feol
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1990 4EI2 Z D VLP O#EGERKM 2L Th 5. 2005 FEICT 7 F > ORFICTEDITSHETO
FICIE, RBBREERIFZE SR ET L7z, 77 F 3 e 2,000 AoRHH & 60,000
NOL B FEOW . 2L TREE 150 ERIVOMREEROZEHDTY, WXL T, U7 F
CHFEDIFEAEFRZERIEELUND AL DEHDRREEADDTY, VLP &7 )L 7P a
N b ER=RIZEBEENLT 7 F 3T EDH > T E5 5 bHFUAZFE > TRIE 7RG
Mtz AA7Z L ET, BN DEDIITFEENAZIESIE S HPV-16 & HPV-18 NOEH: %
FEIT2DICHLT QT 7F )., HHOEDIE HPV-16 & HPV-18 NDEFTF & &I,
PEEST RDRK E72% HPV ANOERESH FHT28ICHVET @i o F2),

HPV vaccines- frequently asked
questions

- Do the vaccines work?

- Are the vaccines safe?

* How long should protection last?
- Who should be vaccinated?

- What do we need to know next?
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HPV vaccine Phase III trial outcomes

Koutsky 6/11/16/18
Ault 6/11/16/18

Garland 6/11/16/18
Joura 6/11/16/18

Parvonen™ 16/18

Control
6080
10292

2268
2279
7786

CIN 2/3 AIS
CIN 2/3 AIS

CIN 2/3 AIS
GW VIN VAIM

98 (86-100)
99 (93-100)

100 (94-100)
100 (94-100)

100 (72-100)

93 (89-98)

(=14 HLRERIRORIZDONWTE AL RIERIEEICES U THFESEANATEIV 7 F 1%
ETHNRNTH D EELEINTVET, TELDT—FITRINTNEEDIZ, TVFUICE
£ 5 HPV-16 & HPV-18 I[ZEKT 2HWEUTIFIE 100% TR TE LT, T—FIEbBAANH
AN KNI DI NILEIT T 7 F 2 M L BN — A2 b LI L TWE TN, £
NTHRMD A TFESENAITKH L T T E A EDFERABRITHNT 100%DFRERL THVET,

Protection against CIN2/3 -all HPV types
(Quadrivalent vaccine- HPV Naive population)
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Residual disease due to non vaccine HPV types mandates continued
screening where available, and development of broader spectrum vaccines

M—15 FEENATFHIIFOOFHHR
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(M—15) AAFELEETIE. FHUYZF U ICEENTWRNT AL ZANFEE T FEEN
AWHB LR, FESENADKHIZ=Z7D—13ZF5 LEr—AICH 7 0ET, AT71 ROT—HIZ
HOET RO, BIPAMTFESEN AT 7 F 2 IEERO NDORTHEA TWSDIZH L, U7 F
CEEBEADONDOBTIIHEA TWE A, ZZLEATHWARNENSDIE, Foz<ttotnd
ZETEHDET A, MORENIT 7 F U HEREICKDEIRROWADZ/RL. FROKHNT, TV F
JIZEENTORBNWIYA TONEO—=TAINZANGIER I TEREERZRL TVWET, 205K
FHREBOMEDH-> T, TEENADTHIIZT 7 F 2 LUAMZ, PAP il DR 7 ) —=>
THEZMHAL THEZMT ENKRETT, TN THRORKENIKREBRNREE EO A v
ERLTWT, D7 F o EME22EMICERL 256, 54— 85U 7 Atk 1,000 MDD
M DA TFEENAFIRZITODRNTHED Z EITR5FHHE T,

Cervical cancer vaccines are not
therapeutic for existing HPV infections

Efficacy Against HPV é,11,14, 18-Related Disease by °
Baseline Serostatus and PCR Status
MITT-2 Analysis® (Protocols 007, 013, and 015)

HPV Vaccine Flacebo
Endpoint < < Cases % Efflcacy #5% Cl
(N = 7075)

Serc Negative & PCR Negative i

CIN {any grade) 30% 95 (72, ¥7)
EGL | 303 | 94 (94, 98)
Sero Positive & PCR Nogative [
CIN (any grade) 7 (2%, 100)
EGL | | B8 ¢ (40.100)
Sero Negative & PCR Positive |

CIN (any grade) (-4, 42)
EGL 48 | - (-62, 33)
Sero Posifive & PCR Positive | |
CIN {any grade) 105 (-25. 28)
Ech | 14 | | (-93,40)

T R alved at least or 10 ] P . -y

ACIP website 2008/03/30

M—16 FHHIIVFUILEREEOHHR

(H—16) FHII7FAMAHICEL T &S50 EDHRINDD EFT, BroEbnbiz<n
TEEBNETH, BTHAZEEMI, LFEBFELZXDIT, YU A RITEERBRD 20N
T F R LIS E. D7 F EE 10068 TH D 2 L2 RLTWET, FRTH
PTZERMT G LT A I AR D b 2 LT 7 F L 2L 2507 —F ThH 0., FIF
L TWRNHEDD, T I ART TIELZS DERNICH D, T7F > oEHIZFEEEYOT
T RERDIZ. T F NI A I ZIEGRT DA HERE LT uSiRgish /2 s cEizn
EWNIHHTT,
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Efficacy Against HPV 6/11/16/18-Related

External Genital Lesions in males
(Quadrivalent vaccine)
Mean 29 Months of Follow-Up

Vaccine Placebo .
Cases Cases Efficacy

Endpoint | (N = 2000) | (N = 2000) %

E6L '
Warts/PIN 31 90.4

All HPY 15 101 | 85.6 ‘ 71,92
infections

Oral presentation: Eurogyn 2008

H—17 4 @79FDHR
®{=17)  FHUIZFLEBHCOIRNEDDET, ZOXT1 FIERIBPIRDEA
AT 7 F 2 2L EBEDOT -5 T, TEENADHREXDLDMRIZHFEL LIN, £NT
b 85%I1F EDMEERA R TPRINRNH D LT,

Why vaccinate males

* Men get HPV associated cancer

* Immunising men reduces the risk for
women

+ Immunising men and women reduces
the overall burden of HPV assocaited
disease

—18 BHICLVIFUEENBEGEB

(=18 &ESLTHOIDOLIHMETU IV F L 2HEMTLONEFE AT RROHEBIT. Bk
H HPV R THAITHES NS T, HRODPAEEZED 10%TBEARNDO/NEO—S T 1)L 1T
RALUET, B OHHE. BECREE2 520U TOBEO/)NN—F—ThH5LHEOEGY
27 EWHEDNETT, BEIWRK TRITNUT, ZHITHEKIIBLEIOIDHDEHA. H =0
B, MR 2B DRWRE G322 ONE O —< 71 )L A EH S L, OWTIENE
O—x A ZAERITERT H5WADOBEDWS T I EITDBNENETY, BHEOT T F 8
FED Y EHT, BAITIZ B AR IR OBEIC/RD £, & LERENT 7 F 2 28/ L Thiud,
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BHEOERBICREEMANRIIGETEZ A, UL UMD 7 E8RBETHIUL. BHED
BRICX o THLZEDIZT, NEO—TA IV AEENVICET 2K ERTHIENETE LT,

2) PHiD U FroReN

HPV vaccines- frequently asked
questions

- Do the vaccines work?

- Are the vaccines safe?

* How long should protection last?
- Who should be vaccinated?

- What do we need to know next?

X—19

(®=19) RIZTIF>OEEEITDNWTTY A, KEE/RSE IHHEHR (72—X3) TY
7 F EMICERT 2 REEERICET 2BROMERNH D XTI, VI F > 2HE/L LG,
BHEL=T 7 F > 2MbDY, FEREREE O —HRICHAEAL O AN & - 72 IEH O F LN T
BEINFd, FEEDATHY 7 F 2086, 25 LEEERRINEOD - T4V ADEWNTIE
B U FUICHWSNETY Py R MDY IV BB NEDRIERDAA v F 2T 5
ETRELET, DV F 07 IR E2HML GG IEMUORIERNEN 2 DIZHRT, 72%
N2 b eZERBWERAR/KE T I tRE L TEREL 725G, BAZIEEAERELEEA. L
MU, TOLERWERBETFESENATHY 7 F D EREICRoN 2B TR, #5037 7 F
CHEMICHEL TTFHISNSHRTT,
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HPV VACCINE FAQs
Are there vaccine specific side effects?

+ Placebo controlled trials

+ Post Marketing surveillance
- 27,000,000 doses over 12 months
- 12424 reported possibly associated events (Dec 08)

* Mostly nonserious - fainting 4500 the commonest
- (200 head injuries, six broken noses)

» Urticaria (600) Anaphylaxis (28)
- What about pregnancy safety?

- 1244 Pregnancies in vaccine group

- 1272 Pregnancies in placebo group

- 3.6% adverse events in vaccine group and placebo group
- 15 (vaccine) and 16 (placebo) congenital abnormalities

—20 FEBEISAFHIIFUICERORIERIFHEZESN TR

(M—20) SUERABORETIEE> EENAEFHWMEINTHET, HAT 4000 FA
LA EDZENFEENATH T 7 F 2B L THWETA. Y AU HTO 12 » AR 2,700
DG T 12,000 hOFEFERNBEINTVWET, TORERZ Y7 F o #IGERET, fER
HELNBODOTRIHD EFRA. VIV F U BEOREEERE L Td - BRIRDITLMT, L
K DEFTHICEFRE LD, BOBE >0 LW o EHWAREL TWET, LMALTITF
CHERMORBFELABENERIT F 71 7F > — @HT LIVF—ON IKZFREINTHET,
TDTF T4 7F L TOREMRIBIZET O —THO, DT 7 F T H Rk
DHMRTTYF 74 7F—FRETNET,

TESENATET 7 F IIEIRATREINIC A S IR 57 7 F 2 2O T, RO 2
ERAETEDNEIMNROEETT, U7 F > OBBRITEIN L 7= I3 iE 5 T O IR 2 V)
DX O WU TR ENM TN E L2, BEITIE 12,000 ADOEBREFED S 6 1,244 ADEIRL
Flie TITUIFUNBIREFRT 2O TIIRNNENIHENT SO TN, IRz
i 72 1RERE DV ) — T T ORI DR TILRAFEL TH O, LIRNT 7 F > O nTiEz<,
EWBHETEHOMBETH D I EMIIEINTNET, D hzxeviud, V7 F #EHEsE 75
TREEEOMTHEL T 3.6%AIEZDOLMENIEIRE O BT 2B L TH 0., TR IELS
SRR DBRNDHERDMHFICHBML THET,
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HPV vaccines- frequently asked
questions

- Do the vaccines work?

- Are the vaccines safe?

* How long should protection last?
- Who should be vaccinated?

- What do we need to know next?

X —21

(—21) KRIZTZF2DOMRENEDL SENE T AMIZONWTBEELE T,

Anti HPV-16 Antibody over 5 years
(Quadrivalent vaccine).

= 10000 -
1000
100

10 - S Fartior
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54 60

Time Since Vaccination 1 (Months)

—22 JOFUERRORADMLASILDHERS

(M—22) AR L TE < MEDOBEBERIC O W TR EEERITBAINTHEYE
AN, BRSO FEAERTH 2 Z LIZDWTIRIZIFHEENF SN TWE T, /o THilkz I
HET DS, HADATERSINLZTY VF UEMICKOFHR S NLPUERNHIERERICER D
{7BOTWET, FEHREO 2 £RICHMED L NVE 00 —BEXTRMIC TN THEETAN
ZTOBMITNERD, ENLAEREADTSRBEEIRSNEEA, ESLTIIBZDOMNTFHFL <D
MO TWEEAN, REREAD L, VIV F 2Bl VI F o 2BERLBNnER
BRDOGEITHNTHROFIE L NIV, D7a<TH 5 FRIFEAREBOEEL N)LXKD b
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SHERETHEND ZETY, HOHWBLEFET—INEREMICHEIUT., ZOREL NN to
EEZBUTHETADDEEZTOHEDRENWTL LD, 5B SICEELEDDZVLEITHD X
TN, T F R EMAIREEZAGL TIXnWERNnET,

(4) HPV BRFIED TR I IaT 7

Preventing HPV associated
malighancy-the future

* Anogenital cancers
- Broadening HPV type coverage
- Immunisation in high risk countries
- Determining duration of protection
- Developing therapeutic vaccines
- Determining genetic risk
* Other cancers
- Skin cancer prophylaxis?
- Vaccination for men?

X —23

(—23) HPVBEREEROTHHICEHL THERRTRXEFEIN<SDHHD LT, TOV&E
DX, TUFEh< HPV O% A T2 L TlD HPV BYYEICH MR T 52 & TY, £z
EEEROAEL TWDR EEICFHT7 7 F 2 2RI LI EHHEETT,

I 512, TR EM#RRERGEIRIZED S sk, FHYZF ATMATEERY 7 F >
EHRFETERVWNA, EDTHUIHPV RN AN DR T WAZIEHIZETE L. X DRI
WL EZ T IEENDN. RENAREMD HPV BN ADTFHT 7 F 3T TE N
MN—INSDHENOHRDHAHEETY, TNZTNIDONT, BIDLFLSBEEL THET,
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Protection against non vaccine HPV
types in HPV nadive women

Efficacy for prevention of 12 month
persistent Infection

HPV type Bivalent Quadrivalent

HPV-31 79-4% (661 to 88:1)  40.3% (13.9 -59.0)

HPV-31, -33, -45, -52,

or 58 24:4% (10:0 to 36'5) 25.0% (5.0 - 40.9)

All non-vaccine A7

and A9 species 28-4% (19-8 to 36°1) 21.9 (0.6 to 38.8)

Presented of 25™ IPV Meeting Malme 209; Paavenen wt ol Lancet 301- 216 (2009)

B —24 FEXR HPV 24T BERSHIBHEIZNR

(®—24) FTEEDATHI 7 F > OBEBEDT—FNHRIRET D EIAIZKUL, 20T
F 3. DI FONREELTOWARNWY A TOHPVITH L TH—EDZEMHSEZESE, 25
L7245t HPV ISk U TSR R 2 B L T Ed, DHEAABICHBEELZELDIT. U
7 F > QBRI 72 D TR L, 1206 TEMGEINNR A7) —Z 2 TRENKYIRZ &
CEDDITIH D EH A, BITE, B8O HPV 2L =8BT8 7 F > ORFENEATB O, #)
FHELBE DIRER & K+ T,

# LEAOT 2 F 28k

Preventing HPV associated
malighancy-the future

* Anogenital cancers

- Immunisation in high risk countries
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(K—25) FAI=BFZEEIE HPV RGO\ YU 27 ETOREITEET D72 24 HTHIC D T
£9, PO F 2Bl )alt s E THREEOREOODE DN, UIF 28 AT HEE
BRZE - WER ERETOU I F > OEKITHDINS T,

Vaccine deployment

+ Licenced in over 100 countries
- Mostly for males and females 12-25
- USA, Malaysia, Canada - fernales only
+ Government sponsored universal immunisation
programs (routine + catch-up) in:
- Australia (Quadrivalent)

- (6Girls 12 + 12-25) Commenced April 2007 through schools and GPs -
80% coverage in schools in most states

- Germany, Italy, France (Q), Canada(Q@), Great Britain (B)
(Girls 11-13 + 13-18) - to commence in 2009

- Developing world initiatives

- Gates Foundation, Merck/GSK, WHO collaborating on
delivery to countries with GDP < US$1000

- Field trials - delivery strategies (eg Vanuatu) underway

X—26 FEBEBANAFTHIIFUIE 100 hE L E TERZEREA

(—=26) FHTIFIBIE #5100 HEL ETHEHZEANTOTHET., 2055 —#f
DENILMEIC LT 7 F > O ZED THNERAN, RECEIZBLZOP B FHZEDTNE
o REMEHEEFNTD TV TH, BURDRHBIERNS Z2EIZRSNTHWET, A=A FF U T7IE
BURFDBIRR U7 e DIE % D OE DT, BIE 12 b 25 OB EdRELTY 7 F >
ZEMBLTHED, BITHRED 0% NOHEMEFEZFF>THWET., I—Ov/NDIEFELALEDEXL,
HFZ, TAUH, hEkO - THRERMOBE T O 5 AMEMINTNET, BEELRZDIZ
T F > OFERFFRE &> TWTHERICHH TERWERER FH#EETT,
TIOF2DA=F—H, TOHOLEEL T F > OEREHET I, BRI, L IIZEMT
BHETELLORNLTNET, EN&AY 2F - FAVHHOB IO F. 12T TO®R EE
WO F 2 AT 5EHEOED SN TNWET, 2 I TORKDOMEIL, FFHINDORIRITT
F BT HT 0T IAEHETELINEDINTT, THHT 7 F AIMETEIDE AR5 ER D
12 RBICHET 2L O5EI SN TOET, BIfE. 5 LEFEEENRETH2HEE IOV 5
LIFIEL TOWER A,
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The challenge of vaccine
in the developmg world

5] H‘{ii

¥y

e
i

I -

->B0 islands | The problem
-250,000 people = 5% of apparently healthy 30 year
-5 doctors

: ) old Ni-vanuatu women have CIN 2/3,
-91 parliamentarians + 1% have cervical cancer

-1 vaccine fridge
-0 reliable electricity

K —27 NX7YHMETORMAE

({—=27) Z5LEEETOT S LOHEZEEIC, BIE EAFEONX T VEMEEY 27
DOXRN—=)V THMPFAEZERBL THWET, NXTVIX 50 ODFBITAD 25 HFANESTEET, F
—ZARTUTDTYARNSZEHET 2 K EOEEEICAIE L 9. EREE 91 MU TE
fis N, B8MA—NT 1 JICEME DTV F U RBEND D, ENDRRITEINTNET, R—
g Ims S RELEZBNZEZICOHEELEE A,

Delivering HPV vaccines in the
developing world (Vanuatu/Nepal)

The challenge
- Getting 12 year olds to return 15%‘ & il I
for HPV shot 2 and 3 in rural =i ) g
communities : g ’ | —
+ The hypothesis 7N

- A silicone wrist band with a

reminder in Nepali/Bislami will
be more effective than a
similar band with no reminder
for achieving delivery of 3
shots.

E—28 RE- R4 EREETHEEEEEENFLIBR E TSI

(—28)  EEEM RN SBEROIX. BFEZOICHZAS 30 BONX T VD 5%LL EAvH]
DAIRIBIZH O, 1% EBRICFEENAVEFRIELIIRETES L TWEHEHETY, TITHED

. ZOEOD 12 KO BITT 7 F T OB 2 Uk Uk, HEIHES 3 [HfTH7z
WETRRBRERD ERAN, HVIZKNXT Y TR 12 RODLIITE W TNWERERFEL T
T, LS 2 —DEDLDIEEG TIIH D ER . TDD, HEEZLHT3EZITHIDME
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Va ol (GEODADETL ALy M) Z2HLZ5I1I2EL. ZE550HNWED 4

IR B0 ESDEREEL TOET, ZORIFEIBIEETH T,

BEELEY
E i—:»

Education : parents, children,
staff, and government

Parents and Kids under the Banyan Tree nor"rh Efate
HM—29 W TOREREDH*RF
(=29 ZNRT77THILIET. NXT7YOTHEE 2NV ORD FICEDEERE %
LTWrEIATY, THEBDBRAIIEIZBITRIZEHEEAENAAET,

Study results - Vaccination

* Two rounds of vaccination completed

- Round 1 - 25 schools
+ 928 girls immunised

- Round 2 - 19 schools revisited to date
+ 804 girls immunised
» 10 declined - 8 in one school
» 2 LTFU- moved off island
» 19 sick or otherwise absent

—30 ZEIEMTET LI=FhiETE

(—30) KIFEDOTHHEMOMATIE, BfE 2 HHOBEEMERMSNTNET, 1 HHEIZ 900
AU EICHEMEL, 2HEHBDREETLTOWEY., FWAREAREDRL, 1 HEHOEMEZZT/F
FEEENREEESL THET, 2EIEDOEFERITITD 3EHENRDEETITN, TORRIIFE

DERIZIIHETE D LEBNET,
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Preventing HPV associated
malighancy-the future

* Anogenital cancers

- Developing therapeutic vaccines

X —31

(K—31) tHFHIZIZ. T TICHPVIZEEL TWTTPHY 27 F > OBEBEICRERWANKENE
T, TIHOLEANRZBTIREBEHT 7 F > ORFEN,. IHEOROELMET — ER>TNET,

HPV Immunotherapy
The Clinical Problem

+ 98% of HPV infections resolve spontaneously
- Resolution is impaired with immune suppression

+ HPV associated tumour cells have distinct non-self
antigens (E6,E7 E2)

+ Vaccines can raise specific immune responses to
these proteins in animals and in human subjects

+ However, immunotherapy doesn't work in patients
as well as animal models would predict

zer IH. MNat Rev Immunal 2004:4:46-54

B —32 HPV ®EEEDERKAIERE R
—REIED HPV R U TEARRAY [CE AL
(M—32) HPVEEOKLIIHARICHHEL T, WEAVIF O 2MET L ETRESREELS
I$5DF, BREICT I F e EML TIRNTHRENGRINEZ 2 &, ZOHRMHEINETT S
FETYT, HPV U1V AIBRISHIEANTEHEDY >N\ E2FR L ET. MAERICBWTSH,
TOF RO NI EEHFIRERRBR L, BN REINEE2iT9139TT, UL UAKIBBRTIL,
FMEBR TR SNIZL D BRAEREIESNTHER A

21



Persistence of HPV with immunosuppression

THE LANCET, SEFTEMIER 20, 1986
ASSOCIATION HIETWEEN ANORECTAL . 1 N HIV -ve
DYSPLASIA, HUMAN PAPILLOMAVIRUS, AND |
HUMAN IMMUNODEFICIENCY VIRUS sl A wapank o
INFECTION IN HOMOSEXUAL MEN [ Pl
1. H. Frazens G. MEDLEY i
R. M. CrAPPER T. C. Brows Ly —
I R. Mackay
a) ozl A
e HIV +ve s .
< gt HI
] ostes e T
e 084 8
(| oo '
o Y 2 3 4
E o L :' e -\ )
b} | T SO
= e N,y Immune responses are
B o4 T -‘_‘,_—_i‘_ important for regression
2 M W Raitbetiew 0of HPV infection
& 02 - 'L'w il B " Lowriak !
E I Int J Cancer. 2006
P
et al
o 1 2 3 4

Tima to Clasrancs (Yaars)

K —33 aEiglic k2Bt HPY B

(B—33) FIIETHERICZ DO BFOMEEHRDE LD, PO T—NESIICZIO/NED—

A ) G & RE IR ORI 2 TR D T L /. R BIFEE L. HIV BB & HPV &
LBEMTILMDS A DRI AARREDFIEY X 7 A, GBEMHIC L > TR E2 e 2HEM L £ L.
T D% IOBITEERE SN, E5ITE, IR ERIIIEROMEZHEL T T Ln
bNOE LUz, HIVIEERREE OLA, BT EAEDOHAMRHE L. UL bEEOEKIE—FELIN
WZRH L E9, 2T L T HIV ERE O IN T 51213 HIV JREEAS & TR
DREREIRNN 0 £, NOITEEEH L2 TH, BEFOERIIBLORHGZRIF L T\W5
ZEMHBIRBIRINIZDTT,

Dysplastic lesions attract immune cell infiltrates

Picture
courtesy
Connie
Trimble
JHU

Why do we get persistent infection with HPV?

-Genes ?: Immune competence, innate resistance - EVER1,2 and EV
-The virus? : variants RR < 2

-The environment : smoking, OCP usage - RR < 2

—34 FIAAARRED £ AR (A SIEFEGHBE (A

(M—34) ZOHE|ZY a3 ERTFH2AKRFED Connie Trimble 7342 T< N=H DT,
FEARASET DS ARBE D= SN AVERAL. DS IER 72 R T3, i ARBE D= SEAS AT D ik
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UL TORVIZHMND 5T, ZOEMICKEOREMIENMBAL TWET, 2 2 THRIEIZ
2% D13, IBE—HOAND HPV EHITIZREDEH N T, WOETHORERENRFR T 20N E NI K
TY, VAN ABREKNREREIZEZSNET . VAV ADESNZFND &, FfitbfaEZ L
TWBRETMTH, I L TWARWREETL THEANICED DIFFED 5N NN 5 T, B
KK EDEZOSNER o BFFEMFETH, FrtEEREOY 27 & 5L &) 5 K5 RBRER T
FRINTORNWNASTY, LML 5D NIEIMD N LR TRFEEREDO U 27 A O gk
Z5HEFETY, BRAITEEIGEGTHERLME AN ET . BPREFOHELBHNER GEaT D%
RIS IR 25 SR I L TW A RN E WD T,

Interventional immunotherapy
for genital warts

» Patients with recurrent
warts

* Randomised double blind
placeba controlled study

+ Conventional destructive
therapy (i.e inflammation)
+ Randomised to Placebo
Vaccine or 1,5, 0r 25 ug
VLPs x 2

» Qutcome measure Wart
burden at 3 mths (CR PR,
NR)

Wart area reduction (%)

Vaccine dose (ug)

PI Dr David Jardine, PA Sexual Health
K —35 REFRENFOFMMEREDEENR
(EB/ARDREHRER LSRN BRDOGH)

(®—35) F/=bld, BEFRMET ROBFITHREEEZ L TREMERZMIHT 22 ENTES
MEDIMEFINE Uz, TERDIEERA R OBIEFNERITNA THREEIEZITW, TRl L
o A MEEHERRBERFEI T oRETA, UIF2ES BLLIE 25 g BELESLA.
BRI DA R A A DFERNKIBICEET 5 T EMEFEINE L. THUIRIEEFRIEDK
RO —TDRRZFEOREEMZRB L TWET, L UANEERIL 100%I25NWTHE 5T, £
ERNEZDO TR TH HITEED £,
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Preventing HPV associated Proving “hit and run" causality for
malignancy-the future

universally occurring HPV infections

2% of high risk genital HPVs lead to
cervical cancer

» No clear viral cause

* No clear environmental cause
S HErapeic vaccines (smoking and OCP add RR of <2 given
- Determining genetic risk HPV infection)

. - must be genetic?

—36 X —37 —fREICELS HPV RS LTRER
[ZkAHIFEKRE ORREMZR

(M—36) (M—37) FeERPITED 2T <, GERENS KEREEZZT 5D E 0
NZERET D012, G513 EERZEZ L /ZBREDOBEEBEHNERZFHARXTNWET,

Cervical Cancer Genetics Project

- 748 CINZ2 or CINS3 cases

* White European self-reported ancestry
+ Either North American or Swedish

- 1245 healthy controls(1958 British
Birth Cohort)

* Typed with Affy540K SNP chip and
IlluminaHumHap300 chip

- Where control genotypes not available,
these were imputed (12 markers).

H—38 FEENADEGHRRRE

(M—38) FA&, TERICEHBELEORNAREZRD 750 N\OLEZET, ZIdd 5
MHBEL L TREEZ S DY LMOBAL ETEBL THET, 7/ AT REERFE SN S
FEEHNT, 50T ) ABIrTEMERHNE L.
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Polymorphisms associated with
persistent HPV infection

EVER-2 (p<0.01)
ERAP-1 (p<0.01)

No association observed at:
IL23R

TAP2

LMP7

5q31.1

GWAS underway ( PI Matt Brown, multiple
international collaborators)

X —39 it HPV B (CREET 2 EETFEZEDAR

(—39) FAXEIHAEEEHTTOT, 2T FHRGELRTY—H—0—ERIZ. Frgihg
BT D AEEEDH D H DA DMz, EVWD T EFFHL LT TEE0WERNWET, T
FNCiEE L 72 12 HOBLETFOS 5, 2 NG KIEZERLE Lz, D0V EDIX EVER2 X
N3Y 2 NNVE%ED— RT DEEF T, Gerard Orth LW EUERTIZR U2 & D12, Eifelk HPV
ERNT Z DBIE T OAREICEEL TWE 9, EVER-2 B& T OLEMKN HPV R OHF Y X7 %
KIBIZED D DT, FEKIZ, MIEKNTXTF ROFRICED S ERAPL 7 2/ RTFH—ED
AR TR E HPV BERICB I L TWAH KD TY, BE. 7/ LAWK T 2 Kl T 2 A
PFEFTHO, REFITHMSNOMFERREREZTENUIEEATNET,

BEMATHIT 27 F 2 DB%E

Preventing HPV associated
malighancy-the future

* Other cancers
- Skin cancer prophylaxis?

X —40
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(HM—40) Hw&EIZ, NEA—=X IV AEREDPFI SR T EERADTHITONWTHBREL e
B9, 1980 4, Harald zur Hausen 23N E O —< U1 )V A & T EENADEEZH U2
D ELIFIFREF U< LT, Gerard Orth LR ENADFHEIZDNTH, D THZO—H0
FECNEODO=RTAIVADEGENRO 5 ND LD RZRAEL LT

b -Papillomaviruses and skin
cancer

« Immunusuppression associated with
p-HPV squamous cancer

+ EV (single gene mutation) associated

with p-HPV squamous cancer

* Average of 5 p-HPV per sample of
normal hair follicles.

* BPV-1 necessary for hit and run
oesophageal cancers

H—41 EEHNAICIZB B/ EA—TH91IILANES

(H—41) KEEOHEBH (05X x<) MENADREEY A7 Z2ED5HKE LT, HEH,
FlF EBPFEL I EVER2 B TFRED, HEREXKAEETRFRE EV) BETFORRERND S
ZERE<HeSNTVWE L, Z<DODANDIEEREBHIIIBEONEOD— U1 )V AEFENZFTFAE L
THY, EBNINSDTAINARISINTNWET, LML EEORBMENAIZINSD A
IVADNHERIND Z L3071/ <, NEO—=TUA IV ANEBMENAICEEL Tnws &9
. WOHITERED [FHEKE) OB THEL TWADHEEENKENDOTY, FEOr—X13
EHOBENPAUICHEONE T, FNNEO—STAIVAMEATH S Z EidDNh> THETH, 2
AR D A )L A DRI IR S 72N D TY,
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Few human tumors are increased in
frequency with immunosuppression

TUMOUR Relative risk

Cancer - Cervix 5.4

Cancer - Vulva 316 :l:;;cia,red
Cancer - Oesophagus 7.3

Cancer - Stomach 1.3

Cancer - Breast 11
Cancer - Prostate 0.5

Source: ANZ transplant registry reports s

M—42 BEITIORESAIRINDEE (DAERIER)ZY)
(M—42) t bo%ZEiid, HPV OB T2 FEEHNACHBBADIIEY X7 & & 572

FTIR < ERAMAIA A DRI 1) 22 % 1000 15 LICED D & bERIOEETT, Z0T
LI HPV A AT b5 L T BBl e 5 A SNET,

What would an efficacy trial for HPV
vaccination for skin cancer look like?

» Find a sponsor with $60bn and a lot
of patience

« Immunise around birth with >20

known p-HPVs (Randomised placebo

controlled) - Cohort of perhaps
10,000 babies

Wait 60 years!

« Look for significant reduction in skin
cancer

M—43 WAGBRALBHMONDBEBNATIF OEMERR

(M—43) [MET. KEPSAZBIESEIINEOD—ITA )L AT, FEENAZLIEEK I 9/NE
O—XTUAINALEIIS T THHIETY, BIRBNEA-XTAMINAZHRETDHLNWT I F
SINAENTTIE D £

LIUHLWI 7 F 2 OENERBRS KRWEEZMO T, S50, FIDIITT 1)L ARG
AEZ O, AR E THARIIE L2 &5 UE ARMERABRIIIERE O EEICD > TIT O &4
ERHOET, BHOBERIIARVDETL, 22 HEBEDENGETT,
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Strategy B

* Demonstrate that immune intervention
against HPV infection in a high risk group
is effective
- Transplant waiting list before

immunosuppression

- Therapeutic vaccination with HPV 5 or 8 or
20.

- Wait 5 years and look at skin cancer
incidence

» If it works, try prophylaxis

—44 EENATIFODRE RS X

(—44) ZZTREBIRBOLFEZED ZEICLELE. BYRATEBEEZED ) —TIZ HPV &
PRI 208 EE L. TOENMEEFEIET 2 HETT. BN FETLHEURIBEDT
N—T3EBH 2T D ERTOMBITY, BBMHE, 25 L NI REmn@s. o 3 4
MICKENAZIIET DHERNE VNS TY, HEOHEARIT, HoITHPV S A, 881, 20 &zt
KL UREEEERL, T0% 5 FMOKENARBROMSZ AT £9, % HPV ER
D EEN A DFIENIUE, THU I F > ORE2+HAHT2HDERD ET,

Conclusions

Vaccines designed to prevent HPV associated cancer
are now available
- Universal immunisation can prevent
+ ~90% of genital warts
+ ~70% of cervical cancer in unscreened populations
* Most abnormal pap smears in screened populations

- Vaccines are not therapeutic for existing infection
- administration to pre-teen boys and girls is best
- cervical cancer screening programs should continue

We can only claim a job well done when these vaccines are
available in countries with high incidence and no screening

Immunotherapy will iikelf/ require heroic intervention that
ble

would not be acceptable for non-malignant disease.

HK—45 F&

(—45) ®WEICHTHBELLERA > hEEL0ET L, FTNEO—ITAI)ILADRKRT S
WAETIF TP TEDEND ZETY, FEEPACDONTE, HRLTHEENRY 7 F
CHERETTMARETY . L L THY 2 F 3RS 3wz, B I6R~HY 7 F
CORFEEBNTOETY, NREEDOB AN SN 2D 10 MAMOREII T T 7F > %
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HEHL THPVICH T 20EE 5ADHENNANEEAXT, £, PHUYIF P E2RBLEL
LTWAHERESETOY 7 F O EMIREZHETT .

FEEFGRICBL T, BHEERO—EE U TREZIRICE S HPV BISER 2175 2 &1, /iR
AARBEDBIRITH T HEEEE & L CIIER TRV S EEBRNMA LIRS T2 25 A, 2720,
RIEENEIL. KEDRATET 7 F > OIRBRICHB T S EEGEHFERE L TIAMRARTH D &
BAXT.

TEED A REDR WS DT A ZEREDDR AT DNT D, FRROHRICEK > THREZEL
BT ZEML THSRENH D LT,

CTHEHOMNED TETVE L,

(MEMO)

BCOUR—MIFBHEADKR—AR=D([CBHESNTHEVET,
HEBREINLNCERASNDEERIL. BRIICHMAOHFRIZETTISL.
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