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HPV Vaccination of Males

ne vaccine needed in males?

ne vaccine effective in males?

nere an added benefit to vaccinate both
sexes?

Universal approach or a targeted one?




To answer these questions will review

(a) HPV-associated disease burden in men and
women,

(b) Whether HPV in men influences disease risk in

women,

(c) lessons learned from gender targeting of other

vaccines.







Relative Contribution of HPV types in 9v

Vaccine to Anogenital Disease Globally

6/11/16/18 31/33/45/52/58 Overall 9V

el e (%) Contribution (%) Contribution (%)

Cervical cancer 70 20 90

CIN2/3 50 30 80

CIN1 25 25 50
Vulvar cancer 70-75 10-15 85-90
Vaginal cancer 65 20 80-85
Anal cancer 85-90 5-10 90-95

References: de Sanjose et al. 2010, Serrano et al. 2012; DeSanjose 2013; Alemany 2014;
data from placebo cohort in 4v HPV vaccine clinical program and meta analyses

Adapted from presentation by Dr. Alain Luxembourg at ACIP meeting, October 2014



Cervical Cancer Statistics: Israel
Estimates, 2012

15th most common female cancer

6t most common female cancer in women
15-44 years




Contribution of High-Risk HPV to Cancers

High-risk HPV contribution

Up i e (approximate %)*

Cervical 100

Vulvar 70-75
Vaginal 65
Anal 90
Penile 50
Oropharyngeal 70

* Majority HPV-16 or -18



Cancers in USA: 2006 - 2010

33,160 HPV-associated cancers:
20,589 (62%) among females and
12,571 (38%) among males.

- 10,400 cervical cancers and
- 9,000 oropharyngeal cancers (80% among men).

Attributable to HPV16/18:
66% among women
34% among men.




Increasing Incidence of HPV Related
Cancers in Males

* |nthe USA, the number of oropharyngeal cancers
diagnosed in a year will soon surpass cervical
cancer cases.

 Anal cancer incidence has increased rapidly over
the past 30 years in both sexes.

e Men who have sex with men (MSM) carry a
disproportionate burden of anal cancer (over
15:1).

Chaturvedi A, et al. J Clin Oncol 2011;29;4294-301.




e Data from U.S. shown 1-3% annual increase in
the incidence of oropharyngeal and anal
cancers in men .

e Chaturvedi AK, J Clin Oncol 2011;29:4294—
301.

* Approximately 250,000 cases of genital warts
occur each year in the US among males.




Cancer probably
caused by HPV type
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Immunogenicity

* High Seroconversion rates for all four HPV
types.

 Antibody titers were significantly higher in
males aged 9 -15 years compared with
males aged 16 -26 years.




Efficacy

e phase lll efficacy trial, HPV4 had 89.3% efficacy
for prevention of genital warts among uninfected
males .

e Efficacy regardless of baseline infection or
serology was 68.1% .

* No efficacy was observed among males who were
infected with the respective HPV type at baseline.

Food and Drug Administration. Highlights of prescribing
information. Gardasil (Food and Drug Administration; 2011.




Vaccinating Males: Estimates of Female HPV-
Related Disease Reduction

Reduction occurs through the direct protection
as well as indirectly in the community through

herd immunity.




Impact of vaccinating boys and men
against HPV in the United States

According to A mathematical model,

Male vaccination will further decrease:
 Genital wart cases - by 5,146,000

e Cancer cases - by 116,000
e Cancer deaths - by 40,000
Within 100 years..

Elamin H. et al. Vaccine, 2010; 28:6858—-6867




HPV6/11-related genital warts per 100,000
population over time

Among males

Vaccinating also males

2050 2070 50 2106

Among females

40

20

2
2010 200 2050 2070 2050 2108

Elamin H. et al. Vaccine, 2010; 28: 426858-6867

Fig. 1. Gender-specific incidence of HPV6/11-related genital warts per 100,000 population over time and by strategy. Incidence
among men is shown in the top panel A whereas incidence among women is shown in the lower panel B. The solid lines indicate
mean inci...



HPV16/18-related head/neck cancer and cancer-
death per 100,000 population over time

Females
(&) 50 (B 50
4.0 F 401
5 30} 30}
0,
Q.
m 20F 20F
=
(@)
o 1.0 10
DD g | g 1 § 1 ﬂn g | i § I ]
2010 2030 2050 2070 2050 21086 2010 2030 2050 2070 2090 21086
(D) 120
10F
020 -
0.60

nm . — i il vt il el |
| K

D_D i i i i i I n_ﬂ i i i i i I
2010 2030 2050 2070 20e0 2108 2010 2030 2050 2070 2090 2104



Presenter
Presentation Notes
 Fig. 2. Gender-specific incidence of HPV16/18-related head/neck cancer and cancer-related death per 100,000 population over time and by strategy. Cancer incidence is shown in the top panel (A and B) and cancer death in the lower panel (C and D). The solid mage...


Lessons Learned from Gender Targeting:
Experience from rubella vaccination

e Many countries (including Israel) started their rubella
immunization policy by targeting women and later
changed the immunization policy to include men .

In 1993 and 1996, when resurgences of rubella were
attributed to susceptibility among males.

Plotkin highlighted the importance of vaccinating
males when considering rubella eradication efforts
Tookey P. Euro Surveill 2004;9:21 - 3.
Vyse AJ, et al. Epidemiol Rev 2002;24:125 — 36.
Plotkin SA, et al. Eradication of rubella. JAMA 1999;281:561 — 2.
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60% uptake in females may reduce the relevant
cancers in men by 33%.

80% - 90% uptake in females, may reduce most

of these cases, after 70 years.

Anal cancer decreased by only one third due to
the disproportionate burden of anal cancer in

MSM.
Bogaards JA, et al. BMJ 2015;350:h2016.




Even if herd protection is achieved with high
female vaccination uptake, men are not

protected as soon as they move outside of the
‘herd” (move to other countries).

Female vaccination offer no protection for MSM.




Vaccinating Only MSM?

Difficult to implement.

The vaccine offers most protection if it is given
before exposure to HPV.

Ask adolescent boys if they are likely to have sex
with another male when they are older??
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 Most effective when given before exposure.

 Higher antibody titers after vaccination of

males at ages 9 -15 years , compared with
those aged 16 -26 years.
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Immunogenicity of 2 HPV doses

Based mainly on 9vHPV clinical trial (*)
e Participants: aged 9 -14 yr. compared with: young
females aged 16 -26 yr.
e 1,377 participants,
e Titers were significantly higher for all 9 types among :
Females aged 9 - 14 years who received 2 doses
compared with:

Females aged 16—-26 years who received 3 doses.
*lversen O-E, et al.. JAMA 2016;316:2411-21.




e Six additional studies found similar results for
4vHPV and 2vHPV .

 |Immunogenicity was found to be non-inferior
with 2 doses in persons aged 9 - 14 yr.
compared with 3 doses.

e Efficacy and Effectiveness: No adequate studies.

Meites E, et al. MMWR Morb Mortal Wkly Rep 2016;65:1405-
1408.




2 dose schedule

e Target age: 9-14 yr.

e Regimen: 0, 612 months
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Proportion of young women with vaccine-type HPV infection waves 1, 2, and 3
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-++«== Proportion HPV infected: all participants
- = Proportion HPV infected: vaccinated participants
- Proportion HPV infected: unvaccinated participants

- Proportion vaccinated

Jessica A. Kahn et al. Clin Infect Dis. 2016;cid.ciw533

© The Author 2016. Published by Oxford University Press for the Infectious Diseases Society of C].il] l*:ﬁ]. In [:f: ctious Diseases
America. All rights reserved. For permissions, e-mail journals.permissions@oup.com
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Proportion of young women vaccinated, and proportion of young women with vaccine-type human papillomavirus (HPV) infection, by vaccination status (adjusted for propensity score) in waves 1, 2, and 3.


Decline in Vaccine-Type HPV Among
Vaccinated Young Women

“The prevalence of vaccine-type HPV
decreased >90% in vaccinated women,
demonstrating high effectiveness,

and

>30% in unvaccinated women, providing
evidence of herd protection”.

Kahn et al. Clin Infect Dis. 2016,;63:1281-1287




Prevalence of HPV After Introduction
of the Vaccination Program in US

4vHPV type prevalence after 6 years of HPV vaccination.
There was:

- 64% decrease in 4vHPV type prevalence among females
aged 14 to 19 years, and
- 34% decrease among those aged 20 to 24 years.

“Demonstrates the first national evidence of impact among
females in their 20s”.

Markowitz LE et al. Pediatrics. 2016;137:e20151968.




Duration of protection

Through 10 years of follow-up from clinical trials:
no evidence of waning protection after a 3-dose
series of HPV vaccine has been found.

Because antibody kinetics are similar with 2-dose
and 3-dose series, duration of protection is also
expected to be long-lasting after a 2-dose series.

Markowitz LE, et al. MMWR 2014; 63(No. RR-05)
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Human papillomavirus vaccine and systemic
lupus erythematosus
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המאמר הראשון מתייחס לקשר היפותטי בין חיסון כנגד HPV לבין SLE ( Systemic Lupus erythematosus .) במאמר, מתוארים סיפורי מקרים של 6 נערות ונשים מאיטליה ומישראל. 
לשש הנשים, היה רקע אישי ו / או משפחתי של מחלה אוטואימונית קודם להתפרצות המחלה המדוברת. 
הנערות והנשים הללו פיתחו מחלה אוטואימונית בסמיכות זמנים כלשהיא לקבלת חיסון ל- HPV


Clin Rheumatol 28 April 2013

Human papillomavirus vaccine and sy
lupus erythematosus

Mariele Gatto - Nancy Agmon-Levin - Alessandra Soriano -

Raffaele Manna - Ramit Maoz-Segal -
Shaye Kivity + Andrea Doria + Yehuda Shoenfeld ‘

American Journal of Reproductive Immunology (2013)

Human Papilima Virus Vaccine and Pt
Another F
Induced

Serena Col

|


Presenter
Presentation Notes
המאמר הראשון מתייחס לקשר היפותטי בין חיסון כנגד HPV לבין SLE ( Systemic Lupus erythematosus .) במאמר, מתוארים סיפורי מקרים של 6 נערות ונשים מאיטליה ומישראל. 
לשש הנשים, היה רקע אישי ו / או משפחתי של מחלה אוטואימונית קודם להתפרצות המחלה המדוברת. 
הנערות והנשים הללו פיתחו מחלה אוטואימונית בסמיכות זמנים כלשהיא לקבלת חיסון ל- HPV


Clin Rheumatol 28 April 2013

Human papillomavirus vaccine and systemic
lupus erythematosus

Mariele Gatto - Nancy Agmon-Levin - Alessandra Soriano -
Raffaele Manna - Ramit Maoz-Segal -
Shaye Kivity « Andrea Doria « Yehuda Shoenfeld

"Tn the current study, a temporal association between immunization with HPV vaccine and

the appearance of a spectrum of SLE-like conditions 1s reported....

Further studies are required to assess the safety of immunization with the HPV vaccine in

patients with autoimmune-rheumatic diseases or in subject at risk of autoimmunity as well as

the potential beneficial effect of preventive immunosuppressants.”
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The Pediatric Infectious Disease Journal » Volume 26, Number 11, November 2007

Human Papilloma Virus Immunization in Adolescent and
Young Adults

A Cohort Study to lllustrate
Adv

Claire-Anne Siegrist, MD,* E
Stephen J. W. Evans

TABLE 1. NCKP Em

ICD-9 Codes Diagnoses Frequency Rates per 100,000
Counts 100,000

49390 Asthma without status asthmaticus 366 170 183
49392 Asthma—acute exacerbation 319 148 176
49391 Asthma—status asthmaticus 14 6.50 7.20
9953 Allergic reaction, unspecified 182 84.7 167
7080-89 Allergic urticaria 128 59.5 97.5
4779 Allergic rhinitis 40 186 19.0
37205 Allergic conjunctivitis 25 116 9.00
6918 Allergic atopic dermatitis 10 4.70 140
9950 Anaphylactic shock 8 3.70 7.70
7291 Myalgia and myositis 39 18.1 40.2
25011 Diabetes—ketoacidosis, juvenile 38 17.7 12.6
25000 Diabetes adult 27 12.6 39.3
25010 Diabetes—ketoacidosis, adult 4 112 149
25001 Diabetes juvenile 21 9.80 113
3510 Bell's palsy 15 7.00 20.3
3643 i it] 8 370 5.00
7100 | Systemic lupus erythematosus 4 1.90 15.;J
24290 = T ™0 ux
3709 Keratitis 3 140 6.30
5559 Regional enteritis 2 09 7.70







Vaccine 305 (2012)

A Review of Clinical Trials of Human Papillomavirus Prophylactic Vaccines

John T. Schiller2#, Xavier Castellsagué®, Suzanne M. Garland ¢-&-£.¢

Assessment of serious adverse events,

Outcome Study Vaccine ¥ Vaccine ¥ Control Relative risk (95% CI)

SAE
FUTURE! Gardasil® 1.8 1.7 1.07(0.71-1.60]
FUTURENl Gardasil® 0.7 0.3 0.83(0.56-1.24)
PATRICIA Cervarix® 7.5 7.5 1.00(0.91-1.11]

Injection-related SAE
FUTURE! Gardasil® 0.03 0.00




Journal of Internal Medicine 271;193-203 2012

Surveillance of autoimmune conditions following routine use
of quadrivalent human papillomavirus vaccine

® C.Chao', N.P.Klein?, C. M.Velicer’, L.S. Sy' ). M. Slezak', H. Takhar' B. Ackerson”, T.C. Cheetham'* ). Hansen?
K. Deosaransingh?, M. Emery?, K-L. Liaw® &S.). Jacobsen’

Vaccination with HPV4
J L N Time (months)

I o
01 2 3 4 56 78 9 1011 12 13 14 15 16

Risk Periods for 1st, 2nd and 3rd dose of HPV4
(each up to 180 days in length)



Table 3 Incidence rate ratio (IRR) and 95% confidence interval (Cl) of select autoimmune conditions inthe vacdnated vs. nonvacdnated female populations of similar

age in Kniser Permanente Southern Califomin

Sengitivityanalysis 1 Direct
comparison with electromic case Sensitivity analysis 2 Caseidentification
identification only (notincorporating withoriginallCD-9 codes only® incorporating
new-onsetconfirmation mte new-onsetcorfirmation mte obtained from
Maincomparison obtained from case review) casereview)
Vaceinated  Unvaccinated Vaccinated  Unvaccinated Vaccinated  Unvaccinated
No.of No.of No.of No. of No. of No. of
Observed  Estimafed Observed  Estimated Observed  Estimated
cases” cases cases” cases cases” cases
Condition (Incidence?) (Incidence’) IRR  95%(1 (nciderce?) (ncdence®)  RR  Pualue’ (lncidence’] (Incdence®)  IRR - 95%CI
Rheumatologie/ sutoimmune
Immune thrombocytoperia~ 6(6.8) 33(5.9) 1.16 (0.85-1.83) 10({114) 56 (6.8 31(5.5 1.24 (091-2.02)
Autgs - -
1.10 (0.71-1.66)
0.70 (0.41-1.60,
036 (0.140.71)
End
0.5 [0450.70)
Hashimoto's disease® 92(104.8) 455(81.1) 129 [108-1.56) 241(274.6) 1406(2506) 1.10 0.19 27(30.8 85(15.2) 202 (1.652.60
Graves'disease® 16(18.2)  145(25.8) 0.72 [0.50-1.01) 44(50.1)  348(62.0) 081 0.18 6 (6.8) 51(9.1) 076 (042-1.10)
Combined Hashimoto's 108(123.1) 801(107.1) 115 (087-1.36) 285(324.7) 1754(3126) 1.04 055 331376 137124.4) 1.5 (127192
and Graves'disease™®
Neurological /ophthal mic
Multiple sclerosis 334 14(2.5) 1.37 (0743200 780 39(7.0) 1.15 0.74 3(34) 14(2.5 1.37 [D.74-3.20)
Acute disseminated - - - - - - - - - - - -
Otherdemyelinating 1i1.1} 9(1.6) 071 (038213 2023 234.1) 056 043 1i1.1} 9(1.6) 0.71 (038213
diseases of central

NErvous system
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במחקר תצפיתי רטרוספקטיבי  שפורסם לאחרונה וכלל  כ- 190,000 התפרצות חדשה של מחלה אוטואימונית  לבין מועד החיסון. המחקר הראה כי שכיחות SLE במחוסנות אינה גבוהה יותר מאשר באוכלוסיה  הלא  מחוסנת. 



Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol.62 / No. 29 July 26,2013

Human Papillomavirus Vaccination Coverage Among Adolescent Girls,
2007-2012, and Postlicensure Vaccine Safety Monitoring,
2006-2013 — United States
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כגון:  תופעות מקומיות באזור ההזרקה, ותופעות חולפות כגון כאב ראש, בחילה, סחרחורת ופריחה. 
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Recent reports of association with:

1. Complex regional pain syndrome (CRPS) —
chronic pain syndrome affecting a limb.

2. Postural orthostatic tachycardia syndrome (POTS) -
I heart rate on sitting or standing up, dizziness, fainting,
weakness, headache, aches and pains, nausea and fatigue.

Louise Brinth et al. Suspected side effects to the quadrivalent human papilloma vaccine. Dan Med J
2015;62:A5064.

The syndromes occur in the general population, including
adolescents, regardless of vaccination.
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EMA (European Medical agency) review:

No evidence that CRPS or POTS related to
HPV vaccination.




Since August 2016: Nordic Cochrane Research

— e ekt k2 _a

Cochrane
Nordlc

"...the European Medicines Agen y mo ned about
protecting its own previous decision. d th vaccines than about
protecting the cirr'zens...

Main arguments:

In most vaccine trials, the control group was
given a placebo that contained an aluminum
adjuvant, which is “suspected of being
neurotoxic.”

Data from pharmaceutical companies.
Conflicts of Interests of some EMA’s experts.

Not treated Louise Brinth fairly for raising
concerns, not treated fairly the Danish Health
and Medicines.



CDC: CRPS and POTS Review

In 2006- 2015: 80 million doses of Gardasil have
been given in the United States.

13 reports of POTS
21 reports of CRPS following 4vHPV.

No unusual or unexpected patterns detected of
CRPS and POTS following HPV vaccination.

CDC has not detected any safety concern of POTS
and CRPS following HPV vaccination.
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Incidence of new-onset autoimmune disease in girls and women with pre-existing autoimmune
disease after quadrivalent human papillomavirus vaccination: a cohort study

74835 Girls and women between 10 and 30 years of age during
follow-up with at least one autoimmune disease were

included in source population

— | 4570 Excluded
2478 Vaccinated with quadrivalent vaccine before start of follow-up

17 Vaccinated with bivalent vaccine before start of follow-up
96 Died before start of follow-up
1979 Emigrated before start of follow-up

Included in study cohort
59009 Never vaccinated during the study period
11 256 Received at least one dose

70 265

Journal of Internal Medicine
Volume 280, Issue 6, pages 618-626, 31 JUL 2016 DOI: 10.1111/joim.12535
http://onlinelibrary.wiley.com/doi/10.1111/joim.12535/full#joim12535-fig-0001



Presenter
Presentation Notes
Study flow‐chart, showing number of included girls and women with at least one autoimmune disease and number excluded due to all exclusion criteria.
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Incidence of new-onset autoimmune disease in girls and women with
pre-existing autoimmune disease after qHPV vaccination

Incidence rate ratios and 95% CL
IRR LCL UCL

Thyroid disease o 083 082 112
Gastrointestinal disease —e— 079 054 115
Muscoloskeletal or systemic disease —e—— 080 054 120
Haematological disease } @ ! 057 008 425
Dermatological disease p—e— 0.65 0.35 1.19
Neurological disease F * { 036 0.1 1.12
Other autoimmune disease I = ! 090 042 1.95
I
0.01 0.1 1 10

Journal of Internal Medicine
Volume 280, Issue 6, pages 618-626, 31 JUL 2016



Presenter
Presentation Notes
Association between exposure to at least one dose of quadrivalent human papillomavirus vaccine and new‐onset autoimmune disease in girls and women with pre‐existing autoimmune disease, by disease subgroup. Incidence rate ratios (IRRs) are adjusted for age, country of birth, parental country of birth, parental income quartile and parental education level. CL, confidence limit; LCL, lower confidence limit; UCL, upper confidence limit. Diseases included in each subgroup: thyroid disease (thyrotoxicosis, Hashimoto's thyroiditis, other hyperthyroidism and hypothyroidism), gastrointestinal disease (coeliac disease, Crohn's disease, ulcerative colitis and primary biliary cirrhosis), musculoskeletal or systemic disease (ankylosing spondylitis, Behçet's syndrome, juvenile arthritis, Kawasaki disease, myositis, polyarteritis nodosa, polymyositis/dermatomyositis, Reiter's syndrome, rheumatoid arthritis, Sjögren's syndrome, systemic lupus erythematosus, systemic sclerosis, vasculitis unspecified, Wegener's granulomatosis and Henoch–Schönlein purpura), haematological disease (autoimmune haemolytic anaemia, idiopathic thrombocytopenic purpura and pernicious anaemia), dermatological disease (erythema nodosum, localised lupus erythematosus, localised scleroderma, pemphigoid, pemphigus foliaceus, pemphigus vulgaris, psoriasis and vitiligo), neurological disease (acute disseminating encephalitis, Bell's palsy, Guillain–Barré syndrome, multiple sclerosis, myasthenia gravis, narcolepsy and cataplexy, optical neuritis, other demyelinating disorders, other encephalitis, myelitis, encephalomyelitis and transverse myelitis), other autoimmune disease (acute rheumatic fever, Addison's disease, Raynaud's disease, sarcoidosis and type 1 diabetes).
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Incidence of new-onset autoimmune disease in girls and women with pre-existing autoimmune
disease after quadrivalent human papillomavirus vaccination: a cohort study
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Cumulative incidence proportion of autoimmune disease after the first dose of quadrivalent human papillomavirus vaccine compared with an age‐matched unvaccinated group. Shaded areas indicate 95% confidence intervals.
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Conclusion:

“gHPV vaccination was not associated with
increased incidence of new-onset autoimmune
disease in girls and women with pre-existing
autoimmune disease”.
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