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580 new cases 
240 deaths 

from cervical Cancer 

In	
  Greece,	
  every	
  year...	
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Manhart LE, Koutsky LA. Sex Trans Dis 2002 

N Engl J Med. 2006;354:2645–2654. 

1. Baseman JG et al. J Clin Virol 2005; 32 Suppl 1: S16–24; 2. Ho GY et al. N Engl J Med 1998; 338: 423–8; 3. Brown DR et al. J Infect Dis 2005; 191: 182–92; 4.  Human 
Papillomavirus: HPV Information for Clinicians. CDC 2006;  

JAMA 2007; 297:813  

12 

Prevalence of high risk HPV genotypes in cervical samples   
Data from screening programs in Europe 

1.  De Vuyst H et al. Eur J Cancer 2009; 45:2632-2639 

In most European countries, exposure to oncogenic HPV types occurs 
in  women aged  15-44 yrs   

Age (years) 
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HPV	
  prevalence	
  by	
  DNA	
  method	
  
3404	
  women	
  (42.2±13.3	
  yrs)-­‐	
  
  49%	
  (95%	
  CI:	
  47%-­‐50.9%)  

Tsiodras et al IDSA 2009 

HPV	
  6,	
  11,	
  16	
  &	
  18	
  (+)	
  ARRAYS	
  

Tsiodras et al IDSA 2009 

HPV	
  (+)	
  –	
  associations	
  

  younger	
  age	
   	
   	
   	
   	
   p<0.001	
  	
  
  younger	
  age	
  of	
  sexual	
  debut	
   	
   p<0.001	
  
  current	
  and	
  total	
  n	
  of	
  sexual	
  partners	
  	
   p<0.001	
  	
  
  short	
  duration	
  of	
  a	
  sexual	
  relationship	
  p<0.001	
  	
  
 marriage	
  /	
  multiparity	
  =	
  protection	
   p<0.001	
  

Tsiodras et al IDSA 2009 

HPV gene expression in persistence and disease 
progression 

 Doorbar J. Clin Sci (Lond) 2006; 110:525–541. 
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Muňoz N, et al. Int J Cancer 2004; 111:278–285. 

HPV	
  types	
  in	
  cervical	
  cancer	
  worldwide	
  

H
PV

 τ
ύπ
ος

 

35 
58 
52 
33 
31 
45 
18 
16 53.5% 

70.7% 

77.4% 

80.3% 

82.9% 

85.2% 

87.4% 

88.8% 

0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 

Cases of cervical Ca per HPV genotype % 

53.5 

17.2 

6.7 

2.9 
2.6 

2.3 
2.2 
1.4 

Cumulative % 



HPV Infection and Newer Vaccines: An Update 
Dr. S. Tsiodras, University of Athens Medical School, Greece 

A Webber Training Teleclass 

Hosted by Paul Webber   paul@webbertraining.com 
www.webbertraining.com 

4 

Cumula;ve	
  incidence	
  of	
  CIN3+	
  lesions	
  during	
  a	
  10	
  yr	
  f/u	
  	
  
1	
  HPV	
  test	
  result	
  available	
  at	
  onset	
  of	
  f/u	
  	
  
KAISER	
  PERMANENTE	
  data	
  	
  

0% 

5% 

10% 

15% 

20% 

25% 

0.0 4.5 15.0 27.0 39.0 51.0 63.0 75.0 87.0 99.0 111.0 119.5 
FOLLOW-UP TIME (MONTHS) 

C
U

M
U

LA
TI

V
E 

IN
C

ID
EN

C
E 

RA
TE

 O
F 

C
IN

3 

HPV16+ 
HPV18+/HPV16- 
HPV+/HPV16-/HPV18- 
HPV- 

High levels of neutralizing antibodies in the cervix, 
associated with protection from HPV infection 

Αιµοφόρο αγγείο 

Επιθήλιο του 
τραχήλου 

Τραχηλικός 
σωλήνας 

1. Stanley M et al. Vaccine 2006;24 Suppl 3:S106–S113;  
2. Poncelet S et al. 24th International Papillomavirus Conference 2007;Abstract PS19-25. 

Βασική απαίτηση από ένα εµβόλιο:  
Υψηλά επίπεδα αντισωµάτων στον ορό, 
που διαχέονται στο σηµείο της· λοίµωξης 

Χαµηλά επίπεδα αντισωµάτων 
µετά από φυσική λοίµωξη 

Comparisons  
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Gardasil efficacy and high grade lesions  
due to HPV 6/11/16/18 

combined data 3 phase II/III studies – ATP analysis 

 98% 
95% CI 

[93–100] 

(2/110) 

97% 
95% CI 

[89–100] 

(2/66) 

100% 
95% CI 

[31–100] 

(0/7) 

Kjaer S et al. Cancer Prev Res 2009;2:868-878 

Gardasil efficacy and GENITAL WARTS 
combined data 3 phase II/III studies – ATP analysis 

 99% 
95% CI 

[96–100] 

(2/193) 

Gardasil®, Summary of  product characteristics,  Sept 2009 
Lacey C et al. Poster presented at EBCOG 2008, Lisbon, Portugal  
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1. Health Protection Agency, 2005 
2. http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1215589015024 

Number of Diagnoses STD Clinics in England and Wales1  
(first, recurrent & re-registered episodes) 

Μεγάλη Βρετανία 20072 

1st lesion 89 800 
Recurrence  49 800 
Number of new STI episodes seen at 
genitourinary medicine clinics 

- 18,644  women 15-25 yrs (TVC) 
- Double blind randomized1:1, control (HepA)  
- 14 countries - 4 continents 

Patricia design 

Serol 

Cervical X 

X 

X 

X 

X X 

X 

X X 

X X 

X 

X 

X 

X 

0    1 6 7 12 18 24 30 36 48 

1     2 3 4 5 6 7 8 9 10 Visit 

Month 

Interim analysis1 

14.8 months  
(post dose1) 

Final analysis2 

39.4 months  
(post dose1) 

36 cases CIN2+ 
1. Paavonen J, et al. Lancet 2007;369:2161–2170, 2. Paavonen J et al. Lancet 2009;374(9686):301-314 

END OF 
STUDY 
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Popula;on	
  	
  
Efficacy	
  

n	
   %	
   96.1%	
  CI	
   p	
  

Totla	
  
Cervarix	
   2	
  

98	
   91-­‐100	
  
<0.000
1	
  Control	
  	
   87	
  

Total	
  -­‐	
  naive	
  
Cervarix	
   1	
  

98	
   90-­‐100	
  
<0.000
1	
  Control	
  	
   63	
  

ATP	
  
Cervarix	
   1	
  

98	
   88-­‐100	
  
<0.000
1	
  Control	
  	
   53	
  

Efficacy against CIN2+*  
Due to HVP-16/18 

Paavonen et al., Lancet, 2009;374(9686):301-14  

* CIN2+ = CIN2, CIN3, AIS, διηθητικός καρκίνος  

Total	
  efficacy	
  against	
  CIN2+	
  &	
  CIN3+	
  	
  
Independent	
  of	
  HPV	
  genotype	
  (total	
  naïve	
  popula;on)	
  

End	
  point	
  
Efficacy	
  

%	
   95	
  %	
  CI	
   P	
  

CΙΝ2+	
   70.2	
   54.7-­‐80.9	
   <0.0001	
  

CΙΝ3+	
   87.0	
   54.9-­‐97.7	
   <0.0001	
  

CIN2+	
  	
  up	
  to	
  50	
  %1	
  

CIN3+	
  	
  up	
  to	
  70	
  %2	
  

1.	
  Smith	
  J	
  S	
  et	
  al.	
  Int	
  J	
  Cancer	
  2007;	
  121:	
  621-­‐632;	
  	
  	
  
2.	
  hGp://www.who.int/hpvcentre/staKsKcs	
  (cervical	
  cancer	
  data)	
  
3.	
  Paavonen	
  et	
  al.,	
  Lancet,	
  2009;374(9686):301-­‐14	
  

	
  	
  	
  	
  CIN2+	
  

	
  	
  	
  CIN3+	
  

Efficacy	
  against	
  CIN2+	
  	
  from	
  HPV	
  31,	
  33,	
  45	
  

Paavonen	
  et	
  al.,	
  Lancet,	
  2009;374(9686):301-­‐14 

ATP	
  2	
  

HPV-­‐31	
  
Cervarix	
   2	
  

92	
   66-­‐99	
  
Control	
  	
   25	
  

HPV-­‐33	
  
Cervarix	
   12	
  

52	
   -­‐3-­‐80	
  
Control	
   25	
  

HPV-­‐45	
  
Cervarix	
   0	
  

100	
   -­‐68-­‐100	
  
Control	
   4	
  

HPV	
  genotype	
  
Efficacy	
  	
  

n	
   %	
   96.1%	
  CI	
  

Total	
  naïve	
  πληθυσμός1	
  

HPV-­‐31	
  
Cervarix	
   0	
  

100	
   78-­‐100	
  
Control	
  	
   20	
  

HPV-­‐33	
  
Cervarix	
   5	
  

72	
   19-­‐93	
  
Control	
   18	
  

HPV-­‐45	
  
Cervarix	
   0	
  

100	
   -­‐19.5-­‐100	
  
Control	
   5	
  

HPV-45 is associated with cervical AdenoCa 	
  

0 

20 

40 

60 

80 

100 

120 

Normal HSIL SCC ADC 

Tύπος κ.φ. HSIL SCC ADC 

16 2.6 45.3 55.2 48.4 

18 0.9 6.9 12.8 36.3 

45 0.4 2.3 4.6 5.8 

31 0.6 8.6 3.8 0.7 

33 0.5 7.3 3.7 2.0 

52 0.9 5.1 2.9 0 

58 0.9 7.0 2.8 0.7 

Άλλοι  6.8 23.9 7.6 7.7 

HPV-18 & -45 associated lesions are more likely to pprogress to invasive 
adenoCa than other oncogenic genotypes  

Global prevalence of HPV genotypes according to 
cervical  lesion 

Προσαρµογή από Bosch FX, et al. Vaccine 2008; 26S:K1-K16. 

GARDASIL®: CIN 2/3 prevention from   
NON-Vaccine HPV-types  
FUTURE I and II (Protocols 013 and 015) END OF STUDY 

RMITT-2 Population* Women 16 – 26 years 

CIN2/3 or AIS 
Cases 

Gardasil® 
Group 

Cases 
Placebo 
Group 

Efficacy 95% CI 

10 non-vaccine oncogenic HPV 
types 
 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59 

(Gardasil®  N = 8,461 - Placebo 
N = 8,508) 

62 93 33% 6, 52 

HPV 31 

(Gardasil® N = 8,427 - Placebo 
N = 8,468) 

8 27 70% 32, 88 

Brown DR, et  al. J Infect Dis 2009;199:926-35. 

*RMITT-2 population: generally HPV naïve population, i.e. Sero and PCR negative to all 4 vaccine types plus PCR negative to 10 additional HPV types, received at least one dose, case 
count starts one month post dose 1  

Quadrivalent against oncogenic 
other than16/18 

Incident Infection  

Persistent Infection 
(6m) 

Persistent Infection 
(12m) 

CIN 2/3+ 

Gardasil SPC, 15 Sept 2008 
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•  Popula;on:	
  healthy	
  women	
  18-­‐45	
  yrs	
  (N=1042)	
  -­‐	
  3	
  age	
  groups	
  

•  USA	
  

• Design:	
  Randomized	
  (1:1),	
  double	
  blind	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
study	
  of	
  Safety	
  /	
  Immunogenicity	
  in	
  2	
  groups:	
  

‒ Cervarix™	
  	
   (N=521)	
  
‒ 	
  Gardasil®	
  	
   (N=521)	
  

•  Dura;on:	
  7	
  months,	
  follow-­‐up	
  unKl	
  month	
  24	
  

•  Vaccina;on	
  scheme:	
  

Vaccine	
  	
   Month	
  0	
   Month	
  1	
   Month	
  2	
   Month	
  6	
  

Cervarix®	
  	
   Cervarix®	
  	
   Cervarix®	
  	
  
Placebo	
  
(AL(OH)3)	
  

Cervarix®	
  	
  

Gardasil®	
   Gardasil®	
   Placebo	
  
(Al(OH)3)	
  

Gardasil®	
   Gardasil®	
  

Immunogenicity	
  study	
  “Head	
  to	
  Head”	
  

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

•  NCI	
  developed	
  method	
  

•  Recommended	
  by	
  WHO	
  

•  Measures	
  «biologically	
  significant	
  response»	
  

•  Pseudovirions	
  are	
  neutral	
  
‒  Plasmid	
  developed	
  in	
  human	
  cells	
  	
  

Measuring	
  an;body	
  response	
  

Pseudovirion-­‐based	
  neutraliza;on	
  assay	
  (PBNA)	
  

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

Neutralizing	
  Ab	
  against	
  HPV-­‐16	
  

3.7 
x 

4.8 
x 2.3 

x 

p<0.0001 p<0.0001 p<0.0001 

10.05
3 

4.958 
7.634 

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

7.3 
x 

9.1 
x 6.8 

x 

p<0.0001 p<0.0001 p<0.0001 

2.258 
1.043 1.439 

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

Neutralizing	
  Ab	
  against	
  HPV-­‐18	
  

Correla;on	
  -­‐	
  HPV	
  Ab	
  in	
  cervical	
  secre;ons	
  &	
  serum	
  Ab	
  

N=68 

PBNA in CVS 
  PBNA in serum 

Women 18-45 yrs old 

2.04 

0.79 

0.83 2.48 

HPV 16 

N=21 

2.21 

0.66 

0.27 1.87 

HPV 18 

ATP population 

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

PBNA in CVS 
  PBNA in serum 

High	
  AB	
  levels	
  up	
  to	
  7,3	
  yrs	
  –	
  Bivalent	
  vaccine	
  	
  

EU
/m

l	
  

HPV	
  16	
  

1,000	
  

100	
  

10	
  

1	
  

10,000	
  

7	
  0	
   12	
   18	
   25–32	
   33–38	
   39–44	
   45–50	
   51–56	
   57–62	
   63–68	
   69–74	
   75–76	
  

Seroposi;vity	
  ≥	
  98%	
  

≥13-­‐	
  X	
  higher	
  
than	
  natural	
  
infec;on	
  	
  

≥11-­‐X	
  higher	
  
than	
  natural	
  
infec;on	
  

EU
/m

l	
  

HPV	
  18	
  
1,000	
  

100	
  

10	
  

1	
  

10,000	
  

7	
  0	
   12	
   18	
   25–32	
   33–38	
   39–44	
   45–50	
   51–56	
   57–62	
   63–68	
   69-­‐74	
   75-­‐76	
  

Seroposi;vity	
  	
  ≥	
  98%	
  

Months	
  

77–82	
   83–88	
  

77–82	
   83–88	
  

Adapted	
  from	
  De	
  Carvalho,	
  N	
  et	
  al.	
  	
  
25th	
  InternaKonal	
  Papillomavirus	
  Conference	
  (Abstract	
  P-­‐29.15),	
  2009.	
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Safety	
  data	
  

TVC	
  popula;on	
   HPV	
  
	
  N	
  =	
  9319	
  (100%)	
  

HAV	
  
	
  N	
  =	
  9325	
  (100%)	
  

endpoint	
   n	
   %	
   n	
   %	
  

Medically	
  important	
  AE	
   2960	
   31.8	
   3025	
   32.4	
  

Serious	
  AE	
   701	
   7.5	
   699	
   7.5	
  

Serious	
  associated	
  AE	
   11	
   0.1	
   6	
   0.1	
  

New	
  cases	
  of	
  chronic	
  dz	
   251	
   2.7	
   268	
   2.9	
  

New	
  cases	
  of	
  autoimmune	
  dz	
  	
   78	
   0.8	
   77	
   0.8	
  

Paavonen	
  et	
  al.,	
  Lancet,	
  2009;374(9686):301-­‐14 

SAFETY	
  

•  	
  Cervarix® > Gardasil® 

‒ Local reactions at injection site 

• Compliance of 3 dose vacciantion scheme 
similar between 2 groups :  

• ≥84% completed vaccination 

Einstein MH, Baron M, Levin MJ, et al.. Human Vaccine 2009; 5(10) 

Pregnancies	
  	
  –	
  outcome	
  

TVC	
   Τελική	
  ανάλυση	
  

HPV	
  	
  
N	
  =	
  1804	
  (100%)	
  

HAV	
  	
  
N	
  =	
  1802	
  (100%)	
  

Category	
  	
   n	
   %	
   n	
   %	
  

Normal	
  infant	
   1124	
   62.3	
   1136	
   63.0	
  

No	
  outcome	
   204	
   11.3	
   212	
   11.8	
  

Infant	
  AE	
   21	
   1.2	
   19	
   1.1	
  

Pregnancy	
  terminaKon	
   185	
   10.3	
   194	
   10.8	
  

Spontaneous	
  aborKon	
   164	
   9.1	
   156	
   8.7	
  

FDA EMEA WHO - POSITION PAPERS - 
Reports –Vaccines are safe 

Post marketing safety profile 

Clinical experience: 
> 58 million doses globally of 4valent 
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Efficacy in older women (24 – 45 yrs) 

    Safety, immunogenicity, and efficacy of 
quadrivalent human papillomavirus (types 6, 11, 16, 

18) recombinant vaccine in women aged 24–45 
years: a randomised, double-blind trial 

      Nubia Muñoz, Ricardo Manalastas Jr, Punee Pitisuttithum, Damrong Tresukosol, 
Joseph Monsonego, Kevin Ault, Christine Clavel, Joaquin Luna, Evan Myers, Sara 
Hood, Oliver Bautista, Janine Bryan, Frank J Taddeo, Mark T Esser, Scott Vuocolo, 
Richard M Haupt, Eliav Barr, Alfred Saah 

Lancet 2009; 373: 1949–57 

50 
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State of vaccination 
USA - Australia - Europe 

USA immunization plan (2010) 
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61 

July 2007 
Initiation of vaccine campaign 

 +1.8% P=0.03 

-25.1,  P=< 0.001 
P for change<0.001 

 +1.0% P= 0.43 

-4.7% P=0.34 

Fairley C K et al – Melbourne, Australia 

HPV vaccination -Europe 

April 2009 Πηγή : ECCA (European Cervical Cancer Association) 

School programme 

100% coverage from 
Health insurance  

Partial coverage from 
Health insurance  

No coverage from  
Health insurance  

HPV vaccination in Germany, France & Belgium 

Source: ΙMS – May’ 09 

0.0% 0.3% 0.4% 0.6% 0.9% 1.3% 
2.0% 

2.6% 
3.1% 3.6% 

4.6% 

5.8% 
6.6% 

7.1% 
8.0% 

9.2% 
10.0% 

10.5% 

12.3% 

13.6% 14.0% 14.2% 

15.7% 

17.1% 

0% 

5% 

10% 

15% 

20% 

Rates of coverage women aged 12-26 yrs 

Gardasil 

Reimbursement  from 
small insurance carriers 

Reimbursement 
from IKA for 12-15 

yrs 

Reimbursement 
from IKA for 16-26 

yrs 

HPV in NIP 

Cervarix  

H1N1 

17% 

Pandemic and HPV vaccination – Data from Greece 

Reduction by 
          50-55 % 

IMS DATA 
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68 

High vaccine coverage plus screening w PAP - ↓↓ cervical Ca 
FRENCH MODEL   

gFrance model: 
Hypotheses used in the 
model: 100% vaccine 
efficacy against HPV 16 
and 18, lifetime protection, 
vaccination of a cohort of 
370,000 14-year-old girls. 

Screening 
coverage 55% 
current 
situation 

Screening 
coverage 55% 
        + 
Vaccine 
coverage 80% 

N
um

be
r o

f c
er

vi
ca

l c
an

ce
rs

 p
er

 y
ea

r 

Estimated decrease of expected annual number of cervical 
cancers in France after introduction of vaccinationg,17 

-72% 

3400 

* Minimum expected impact is 60% (mono-infection), up to a maximum of 72% (co-infection). 
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Conclusions	
  
 The	
  identification	
  of	
  local	
  risk	
  factors	
  for	
  HPV	
  
infection	
  together	
  with	
  the	
  new	
  vaccines	
  will	
  
assist	
  control	
  of	
  the	
  HPV	
  associated	
  disease	
  	
  

 Molecular	
  epidemiology	
  of	
  the	
  infection	
  
should	
  continue	
  with	
  the	
  introduction	
  of	
  newer	
  
vaccines	
  	
  	
  

 Vaccination	
  should	
  be	
  encouraged	
  
 Therapeutic	
  vaccines	
  in	
  the	
  near	
  future	
  !	
  	
  	
  

“A vaccine  
 that sits on the shelf 
                     is useless” 

15 Apr. 10 HPV Infection and Newer Vaccines: An Update 
  Speaker: Dr. Sotirios Tsiodras, University of Athens Medical School, Greece 

20 Apr. 10 (Free Teleclass) Voices of the IPS 
  Speaker: Infection Prevention Society Board Members & Guests 

21 Apr. 10 (South Pacific Teleclass) MRSA – The Patient Experience 
  Dr. Ruth Barratt, New Zealand 

22 Apr. 10  Influenza in the Hospital – Who Gets it From Whom 
  Speaker: Dr. Allison McGeer, Mount Sinai Hospital, Toronto 

29 Apr. 10 Simple Precautions – Simplifying Infection Control 
  Speaker: Dr. Jim Hutchinson, Health Care Corporation of St. John’s 

6 May 10  Disinfection and Sterilization: Special Emphasis on Pediatric Issues 
  Speaker: Dr. William Rutala, University of North Carolina 

13 May 10 Multi-Drug Resistant Organisms in a Behavioral Health Setting 
  Speaker Gail Bennett, ICP Associates 

20 May 10 Epidemiology of Healthcare Associated Infections in Limited Resource       
  Settings 
  Speaker: Dr. Victor Rosenthal, Medical College of Buenos Aires 

The  Next  Few  Teleclasses!

www.webbertraining.com.schedulep1.php 


