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HPV, epidemiology
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HPV, pathogenic sierotipes
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HPV, epidemiology
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Life Cycle of Hr-Risk HPVs in Cervical Epithelium

i) UNINFECTED EPITHELIUM

Cell cycle entry and cell proliferation only in
the basal and parabasal cell layers sfimulated
by growth factors [blue box). Mo cell cycle
entry in the superficial cell layers

E&/E7 expression stimulates cell cycle entry
(but not cell praiferafion) in the upper
epithealicl layers allonwwing Cercme
ampliication in low and dlso high-risk HPW
infections (green box}. Basal cell proliferation
may still be stimulated by growth foctors s
shown for the uninfected epithelium (blue
box].

iii) HIGH-RISK HPV INFECTION

_—-——'/\"‘—-—-_

In high-risk HPY infections, E&/E7 expression
stimulates addifional cell cycle eniry and cell
prolferation in the lower and middie epithelial
layers leading to neoplasia [red box). E&/E7
also drive cel cycle enfry in the upper
epithalial layers to alletw genome
amplification as shown for low-risk HPV
infections [green box).
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TRENDS in Microbiology

E6/E7 mediate proliferation of the basal
and para-basal cells, facilitating
lesion growth

Initial viral replication in the basal cells
requires E1 and E2 proteins.

Deregulation of E6/E7 expression is
critical in determining neoplastic grade

Integration of the viral genome into the
cell genome occurs in many high-grade
lesions, although cancer can arise from
cells exclusively containing episomes




* HPV, poor immunitary response
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HPV, cancer raise from precancerous lesions

Timeline Progression

Clinical findings
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HPV, rate of progression

Low-grade

B85—90%
eliminate

High-grade
CIN 2/3

Invasive cancer

HPV 0.3—1.2%
Terapeutica
- T eee—— | vaccine?
Episomal virus 100% 100% . 20095% LO—20%
E e S =T by
Mixed (episomal+ : : - B T —
integrated virus) Lo 0-30% 0-75% 540%
integrated virus 0% 5 0%, 0-50% 45—-80%
E2 expression J I . -
EG/E7 expression i — I I
3g gain 30% 3g gain 60%
Chromosomal 0 3 ! o 1p gain 20% 1p gain 25%
aberrations B ERNE 1g gain 20% 1q gain 40%
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vaccine TREND'S in Microbiology
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HPV, rate of progression

The NEW ENGLAND JOURNAL of MEDICINE |

| | The NEW ENGLAN D
Quadrivalent Vaccine against Human J OURNAL of MEDICINE
Papillomavirus to Prevent Anogenital Diseases P MAY 10, 2007 Vo 2 wo.an
Suzanne M. Garland, M.D., Mauricio Hernandez-Avila, M.D
Quadrivalent Vaccine against Human Papillomavirus
to Prevent High-Grade Cervical Lesions
The FUTURE |l Study Group
Gardasil is Efficacious Against A
. 3
HPV 16 and 18-Related Disease B
£ 4
!
100 : 3.
90 - 85 M Gardasil 2 P'atehtq
M Placebo 2 P
7, 80 A %’ L oE { 5
E P P
3 70 d H . ‘}J - Placebo
© i ! J’,— Vaceine & H o
(@) 60 1 1 T T T T 1 g ,-‘J‘-’_r
-
S 50 - 0 6 12 18 1 30 36 g1 p /f
v Months since First Injection g i
4 0, 1 o, H = g
£ 40+ | 99%Efficacy 100% Efficacy ot ik - f":ﬁ// i
— i Vaccine 6087 5918 5824 5733 5592 54T 1925 T /
30
Q Placebo 6080 5042 SE3Z 736 536 410 9% ‘E .
o 20 Cumulative No. of Subjects with an End Point 3 ]
Vaccine 0 13 16 1 6l 67 76 fM E
10 ~ 1 Placebo 0 17 43 7 9 109 132 0 T T T T T 1
0 [ 12 13 i 10 36
0 - Months since First Injection
CIN 2/3 or AIS* VIN 2/3 or ValN 2/3 —
Vaccine 6087 5915 580 5700 5564 5406 2909

Placebo 6030 5939 5819 5718 5569 5399 29R2

Analysis of CIN 2/3 and AIS end points included protocol 005.
nawsis o an end points included protoco Cumulative No. of Subjects with an End Point

Vaccine 0 il 76 112 142 161 196
Placebo 0 4 78 129 161 19 134

GARDASIL Worldwide Product Circular. Merck & Co., Inc.,
Whitehouse Station, NJ, USA.




HPV, rate of progression

REVIEW

EDUCATIONAL GBJECTIVE: Readers will recommend vaccination against human papillomavins according 1o
current guidelinas

TABLE 1 KLAN WEN JIN. MD. PhD. FACP*  LAURA LIPOLD, MD ANDREA SIKON. MD ELLEN ROME. MD. MPH
L ol Modicme, Mackrn. Dot Pri uWomen'sHasth,  © M

I e T e s e
Major trials of HPV vaccine e R T ety Tt
Chewsland, 081 Asstiiont Pridesor of Madicne, Cleweland nivarsity, Cissland, 09
Choac Liamar Colloe of Mocdoine of Cawe
YEAR CLINICAL TRIAL STUDY POPULATION HPVVACCINE  KEY CONCLUSIONS " i
‘ ‘ _ —— Human papillomavirus vaccine:
007 FUTUREF* 5459 women from Latin-+~ Quadrivalent  The vaccine was 100% effective in preventing S f f f S d d
America or North America, HPV-related anogenital disease in women not ale, elfective, underuse
aye 16-24 previously infecled with HPY
The vacing was also 100% effective in prevent-
ing cervical intraepithelial neaplasia (CIN) grades Composition of Gardasil.
1,11, and Ill and carcinoma in situ
2007 FUTURE[F® 12,000 women from Quadrivalent  The vaccine was effective for the prevention of Material™ Amount
Furope and Latin America, HPV 16- or 18-related CIN grades Il and Il and N -
age 15-26 carcinoma in situ HPV Type 6 L1 protein 2Ope
. , . HPWV T 11 L1 1 40
2009 PATRICIA™ 18,000 wornen from Divalent The vaccine was 92.9% effective for the preven- e protem ne
Europe or Asia Pacific, tion of CIN grades 11 and I1l, carcinoma in situ, or HPW Type 16 L1 protein 40 pg
age 15-25 cancer -
HPWV Twype 18 L1 protein 20 g
011 Gilianoctal* 4065 men, age 16 26 Quadrivalent  The vacdne was 90.4% cffective in preventing - -
ex[emalgemral [esions assoclated with HPV s Aluminum hydroxyphosphate sulfate adjuvant 225 g
6, 11, 16, and 18 in men not previauely infected Sodinm chloride 9 56 me
with HPY
Sodium borate 35 pg
011 Pdefskyela® 598 menwhobveser  Quadrivalenl  The vatcing was 77.5% elfeclive ayainsl anal ——
with men, age 16-26 intraepithelial neoplasia associated with HPV 6,11, L-histidine 0.78 mg
16, or 18 in men not previously infected with HPY Polysorbate 80 S0 e
TUTURE - Temales United to Unilaterally Reduce Cndofectocervical Disease; PATRICIA — PapillomaTrial Against Cancer in Young Adults ; B
Y east protein =7 g

Vaccine is raccomended in a
population of young female
aged less than thirteen that
haven’t started their sexual
life yet.

Vaccine is suggested in women
with previous infection to aid
the immune system and to
prevent re-infections

Xian Wen Jin et akHuman papillomavirus vaccine: Safe, effective, underused» Cleveland J. of M. 2013



HPV, cross-protection

Contents fist availabls at ScienceDiract Endpoint 6-month persistent infection with HPV-16/18 12 month persistent infection with HPV-16/18
cine
Vaccine V= DNA negative and Group N n Vaccine efficacy P-value N n Vaccine Efficacy P-value
seronegative at study entry (97.9%C1) (97.9% CI)
urnal homepage: www.alsevier.comilocate/vaceine
. o i Type 16/18 HPV 6344 38 804% <0.0001 3386 11 75.0% <0.0001
Control 6402 193 (704 to 874) 3437 46 (47.71090.2)
; ; 4 ) o Type 16 HPV 5493 23 84.1% <0.0001 2945 7 79.9% <0.0001
ifﬁ;:ce):,.vd:\rrjjtieoelv);e]:mmmtyand cross protection after HPV vaccination: Control 5520 44 (735t0011) 6m 3 (483t0938)
e dence Type 18 HPV 5896 15 740% 00001 3143 4 66.2% 0.0766
Paolo Bonanni*, Sara Boccalini, Angela Bechini Controls 5939 58 (491t08.8) 3190 12 (-32.6t0 94.0)
Departmertof P Healsh, Uinfersry of Florence, Vide G Morgagni 45, 50134 Forenc, ly
Endpoint 6-month persistent infection with oncogenic HPV types 12-month persistent infection with oncogenic HPV types
Type specific DNA negative Group N n Vaccine efficacy P-value N n Vaccine Efficacy P-value
at study entry (97.9% C1) (97.9% (1)
L 13 |4 Type 45 HPV 6724 10 59.9% 0.0165 3584 3 62.3% 02262
‘ [ 42 Control 6747 25 (26t085.2) 3601 8 (-93.2t095.4)
5 qp ‘ il ‘ Low Risk Type 31 HPV 6615 47 36.1% 0.0173 3527 15 10.8% 0.8598
t: | Control 6667 74 (0.5 to 59.5) 3568 17 (-115.2t0 63.6)
‘ Type 33 HPV 6702 3 36.5% 0.0560 3574 6 45.1% 03318
Control 6736 49 (-9.9 to 64.0) 3603 n (-91.8 to 86.5)
Type 52 HPV 6532 79 316% 0.0093 3489 16 46.5% 0.0533
Control 6573 116 (3.5t0 51.9) 3508 30 (-123t075.8)
Type 58 HPV 6688 43 -31.4% 0.2515 3563 6 -11% 1.000
Control 6734 33 (-1321t0247) 3601 6 (-372.0t078.4)
Oncogenic HPV other than HPV 6773 505 9.0% 0.1410 3611 100 271% 0.0174
53 |68 vaccine types Control 6804 554 (-51t0212) 3632 137 (0.5t0 46.8)
30 56 Oncogenic HPV HPV 6773 545 21.9% <0.0001 3611 12 38.2% <0.0001
Control 6804 691 (10.7 to 31.7) 3632 180 (18.0t053.7)
CIN 2/3 or AIS due to Quadrivalent vaccine N=4616 Placebo N=4675 Efficacy 95% Cl
HPV-31/45 8 21 62% (10, 85)
HPV-31/33/45/52/58 27 48 43% (7,66)
10 oncogenic HPV types (non-vaccine types) 31, 33, 35, 39, 45, 51, 52, 56, 58,59 38 62 38% (6, 60)

Data strongly suggest that both vaccines can have a variable level of cross protection against HPV types
genetically and antigenically-closely related to vaccine types. Demonstration of cross protection against
combined endpoints (CIN2/3 and AlS) for combined HPV types, and, as a single type, for HPV-31, has been
reached for the quadrivalent vaccine, and there is evidence of cross protection against HPV 31 and 45
persistent infections (as single types) for the bivalent vaccine.
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Review
HPV vaccine cross-protection: Highlights on additional clinical benefit @mwm

Rosa De Vincenzo *, Caterina Ricci, Carmine Conte, Giovanni Scambia

ivision of Gynecologic Oncology. Department of Obstetrics and Gynecology. Catholic University of the Socred Heart, Lgo A. Gemelli 8, 00168, Rome, Italy

The opportunity of cross-protection
against other non-vaccine HPVtypes is an
extremely important key factor of
interest, because it could increase the
HPV 16 fraction of cervical cancers prevented. HPV 18
Species A9 Species A7

HPV Type | Species |L1 homology Evidence of cross- HPV Type | Species |L1 homology

HPV 16 A9 protection against HPV 18 A7

HPVas | AT | 67% either infection or HPV4S | AT | 88%

HPV31 | A9 | 8% di b HPV 31 A9 66%

L HPvss A9 L Bl |s_ease YO0 _HPV33 | A9 | 66%

_HPvsz | A9 | 80% vaccine type comes HPV 52 A9 66%

_HPVS8 | A9 | 80% from trials of both HPV 58 A9 66%
e i e _

__HPV59 | A7 | 65% HPV 59 A7 78%
HPV 39 A7 64% Quadrivalent vaccines. upvae AT T e




HPV, re-activation and re-infection
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and their partners

Gardasil administration to hr-HPV-positive women

Salvatore Gizzo, Marco Noventa, and Giovanni Battista Nardelli

Department of Woman and Child Health, University of Padua, Giustiniani, 3, 35128 Padua, ltaly

The rationale for proposing the use of Gardasil in an
intention-to-treat basis should have two aims: (i) strength-
ening of the immunological response to the hr-HPV geno-
type already detected; and (i1) prevention of de novo co-
infection and superinfection by a different hr-HPV geno-
type to that already detected in non-naive women.

The public health costs of non-naive mass vaccination
programs currently seem to be higher than second-level
treatment and follow up of this cohort of patients [8], so a
short-term cost-benefit analysis does not recommend uni-
versal vaceination. However, similar to the international
effort to eradicate smallpox, hr-HPV herd immunity can
only be achieved when 100% of the naive population is
immune. According to long-term cost—benefit analysis,
vaccination of male and non-naive women would reduce
the time necessary to obtain herd immunity and could
represent a real way to eradicate an infection responsible
for a significant number of worldwide cancer deaths. In our
opinion, a long-term pilot study of approximately 10 years
(a reasonable interval necessary for cancer onset after hr-
HPV infection) should be conducted in developed countries
to evaluate the health and economic benefits of non-naive
HPV vaccination programs.
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Matherials and Methods

We enroll Patients who underwent a routinary or follow up pap
test at Gynecological and Obstetrical Clinic, University of Padua.
Were suggested to vaccination in

- Women founded with a positive
citology.

- Women with a latest negative
citology but previous evidence
of either HPV DNA TEST
positivity or cervical pathology.




HPV, vaccine as intention to treat

Data collection form

Pazienti sottoposte a Vaccinazione HPV quadrivalente Gardasil

Te Viai L Femmina O NMaschio
ndirizzo CF
peso altezza Partner Stabile L]
Pap-Test L] Esito Y] Data
Colposcopia Ll Esito W Data
dna L1 wur L] Data
Data Vaccino WNote




HPV, vaccine as intention to treat

Preliminary Results

Popolazione per sesso - - .
wx Eta media (anni) /
Diagnosi citologica al Pap-Test

70 —
60 -

N q \;J
GO ASCH #ah

57 - ogt \

Several HPV a0 - 1% s L Ne) .
serotipes like 30 4 4% HeiL : i
58, 51, 31 41 LSl e

/) ’ ’ 20 - 239 A0 38
35,63 a7% 2%
were founded 107
alone 0
or as HPV 16 0 : ’ ’ ' ° °
coinfection
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HPV, ASCCP guidelines

TripleA Guidedlines ACS, ASCCP,

American Society for Clinical Pathology
Cancer J CLIN March 2012

Screening

No Screening

Cytology alone every 3 years

Preferred: Cytology + HPV every 5 years* OR

Acceptable: Cytology alone every 3 years*

No screening, following adequate neg prior screens

No screening, if no history of CIN2+ in the past 20 years of cervical cancer
ever

After total hysterectomy

*If cytology result is negative or ASCUS + HPV negative




HPV, ASCCP guidelines

Management of Women with Low-grade Sguamaus Intraspithelial Le=slens (LSIL)=*

LSIL with negative HPV tesit LSH with mo HPV test LSl with positive HPV test
amang women = 30 wih cofesong ameng wWwomen = 3 W cetecing
Freremea | \ v _
Acceprabie o
Repeg T g Colposcopy |«
4’ = ASC MNorm-pregaant and e lesion idend®fed samgling
CyInogy Megative ar Inag=gua's saipssespin Eaansnaon = sameing -]
and HPY positve Adeguatt coIpOSI00)y anc fesan genimea Sndoceiical EATEING “IecaEtaieT

HPW Negative

il o T

No CINZ 3 CINZ »

Repeat Cotesting
& 3 years

U AASRTEMTAR' DANAR! Ay VI e waman
i pregnant or ages IT-24 years Manage per Manage per
e e ASCCP Guideline ASCCP Guideline

with e HEV fesi

& Copyrght, 307 F, Amercan Sooledy for Cadgescapy and Cenvica’ Fadhoiogy. Angits rnesenaeal m

Management of Women Ages 27-24 yr= with Atyplcal Sgquamous Cells, Cannot Rule Qut

High Grade SIL {ASC-H} and High-grade Sguameus [ntraepithelial Lesfon {HSIL)
H - ; I (Tmmediare foop eleciros TR 1S uRSesep J "_—————________
T
N e CINZ.3
Two Consecutive = e
- - Obsarvation with
Cytology Negative colposcopy & cytology * High-grade colposcopic
Rﬁﬂ.s £ & monift infenvals for up fa = yesrs Y lesiorm ar HSIL
No High-grade T ~a Bersisrs Jor T year
Colposcopic
= o HSIL
Abrnormality mui; PevEiSt fov 24 MontI wath Biopsy
no CINZ 3 identmed
Routine l w Manage per
Screaning Diagnostic CINZ. 3 5 ASCCP Guldeiine
= Mamage per Excrsiomnal i TOF YOURg Worsan
i colposcogy /s sdequaie snd endocentdcs CCP e 3 (I no CINZ, 3, th
samping /s negadve. OMeraise 8 diagrReshic i i s EFO wre COMTATLE 08 S8naiioeT) S

excizions! procedure is indicsied.
*Mof T patient &= pregnant

© Coppright. 0TS, Amencan Soclety for Ceiposcapy-and Cenvicor Fadhniogy. A fgees resened. E-iﬁ




HPV, ASCCP guidelines

Management of Women with No Lezlon or Blepsy-confirmed Cervical
Intraepithelial Neoplasla — Grade 1 (CIN1) Preceded by “Lesser Abnormalities™ ™

| Follow-up without Treatment * “Lezger sbnommaites inciude ASC-LIS
or LSIL Cytolegy. HPV 16+ or 15+, Gnd
perzistent HPV
I N : I Camsung &t 12 moniths —————————————» > ASC anP'.FH = Aanagement 0ptionz may vary If the
WOTSn I3 pregnast or ages 27-24
nl,'pnsr:o + Cytology if age <30 year. cofesting
HPV” g il | I age =30 years
Cﬂnﬁug}' Negauw * Efther abiative or exclsionsl metnoos,
Excizfon preferred if colpescapy
inadequale, positve ECG, or
Age apprnpﬂate retesting Ho c"‘ CIN2.3 CIN1 prewlously freafed.
3 years later
' l
Cytology negative
+i ?
If persists for Foliow-up or
HP:H Mgggageaa?; o at least 2 years Treatment '
| Routine screening” |

© Copyright, 2013, American Soclely for Colgescepy and Cervical Fathoiogy. AN nghts rezened. E[-i'ﬂ

Management of Women with No Leslon or Blopsy-conflrmed Cervical Intraepithelial
Neoplasia — Grade 7 (CINT) Preceded by ASC-H or HSIL Cytology

Diagnostic Review of cylological,

Cotesting af 12 and 24 months™ Or Excision Or histological, and
C I N 1 Procedure® colposcopic findings

HPV(-) HPV{+) ar Any HSIL l
and muf-ngy at efther visit Managu per
1 H _ Cytology Negative  abnormality ASCCP Guidalin
(with previous —HSIL) . Seipnfioponri
- “ Oy I colpascapy wsa adequats and endecencal sampiing Iz negative
Age-specific Enlose # Except in special poguistions (may INCUde pregnant women and fhose oges 21-24)
Retesting PoSCOY *Cytology i age <30, cofesting i age =30 years
n 3 years"

© Copyright, 2073, American Soclely far Caipascopy and Cenvical Pathology. Al righis resened. m




HPV vaccine, new perspectives
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Phase I/1 trial of immunogenicity of a human papillomavirus (HPV) type

16 E7 protein-based vaccine in women with oncogenic HPV-positive
cervical intraepithelial neoplasia

E7- and-PD-spﬂciﬂc le(., Conclusions; The enm_}u_ruging
results obtamed from this study performed on a lmited
number of subjects justify further analvsis of the efficacy

of the PD-E7/AS02B vaccine in CIN patients.




HPV, scientific litterature debate
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Systematic Review and Meta-Analysis of L1-VLP-Based
Human Papillomavirus Vaccine Efficacy against
Anogenital Pre-Cancer in Women with Evidence of Prior
HPV Exposure

Ada Miltz*, Huw Price, Maryam Shahmanesh, Andrew Copas, Richard Gilson

Centre for Sexual Health and HIV Research, Research Department of Infection and Population Health, Mortimer Market Centre, University College London, London, United
Kingdom

) n ? Discussion
. " ;‘Fb

! ? There was no evidence from this analysis that HPV vaccmes

£ giw?n to women with evidence of pr'mr HPV mfection can prevent
( » I vacene-type HPV-associated CIN3+ and VIN2-3 or VaIN2-3.
o | &

However, there are several Imitations to ths review. The trials

Conclusions; There was no evidence that HPV vaccines are effective in preventing vaccine-type HPV associated pre-cancer
in women with evidence of prior HPV exposure. Small effects of vaccination however cannot be excluded and a longer-term
benefit in preventing re-infection remains possible.
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