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Human	Papilloma	Virus

• Small	DNA	virus
• More	than	120	types	
identified	based	on	
the	genetic	
sequence	of	the	
outer	capsid	protein	
L1

• About	40	types	
infect	the	mucosal	
epithelium
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Human	Papillomavirus	Types	and	
Disease	Association
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HPV-related	cancers
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Natural	History	of	HPV	Infection
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HPV	Clinical	Features

• Most	HPV	infections	are	asymptomatic	and	
result	in	no	clinical	disease

• Clinical	manifestations	of	HPV	infection	
include:
– anogenital warts
– recurrent	 respiratory	 papillomatosis
– cervical	 cancer	precursors	 (cervical	
intraepithelial	 neoplasia)

– cancer	 (cervical,	 anal,	vaginal,	vulvar,	penile,	
and	oropharyngeal cancer)



SC
U
O
LA

D
I
M

ED
IC

IN
A

CO
R
SO

D
I
IG

IE
N
E

HPV- anogenital warts
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HPV- respiratory papillomatosis
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HPV- respiratory papillomatosis
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HPV	Epidemiology

• Reservoir
– Human

• Transmission
– Direct	contact,	usually	sexual

• Temporal	pattern
– None

• Communicability
– Presumed	to	be	high
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Cumulative	rate	of	HPV	infection	among	college-
aged	women	who	were	virgins	at	baseline.	

Winer RL	et	al,	AJIC	2003
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Hierarchy	of	Clinically-apparent	&	Sub	
clinical	Human	Papillomavirus	Infections

www.merckmedicus.com/.../hpvd/epidemiology.jsp
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Determinants	of	HPV	infection

• Risk	factors
– mixing	sex	with	alcohol
– black	partner
– >3	lifetime	sex	partners
– being	single
– illegal	drug	use

• Protective	factors
– Having	a	current	sex	partner	
– receptive	oral	sex

Manhart LE	et	al,	Sex	Transm Dis	2006	
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Prevalence of	HPV	infection,	per	age
classe	and	gender

Audisio	RA,	et	al.	La	vaccinazione	anti-HPV	universale.	Valore	sanitario,	sociale	ed	
economico	a	supporto	delle	decisioni	di	Sanità	Pubblica.	Il	SOLE	24	ore	Sanità.	Dic 2014.

male female

Age	group

H
PV

	p
re
va
le
nc
e
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HPV	among male

- HPV	DNA	has been
detecte

– External genitals
– Urethra
– Deferent duct
– Epididymis
– Seminal fluid

- Amongmales it is
higher the	propotionof	
healthy carriers

Giovannelli L,	et	al.	Penile,	Urethral,	and	Seminal Sampling for	Diagnosis of	Human
Papillomavirus Infection in	Men.	Journal	Of	Clinical	Microbiology	2007
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HPV	burden of	diseases

HPV	are	responbile of:
• 100%	of	cervical

cancer
• 88%	of	anal cancer
• 70%	of	vaginal cancer
• 50%	penis cancer
• 43%	vulvar cancer
• 72%	oral and	head	

cancer
• Around all genital

warts



SC
U
O
LA

D
I
M

ED
IC

IN
A

CO
R
SO

D
I
IG

IE
N
E

HPV	genotypes involved in	7	HPV	
related cancers

16/18	(2/4-HPV)

6/11	(4-HPV)

31/33/45/52/58	(9-HPV)

de	Sanjosè et	al.	2012,	Gardasil	9	– RCP	27/01/2017.	Azzari	et	al.	Rivista	di	Immunologia	e	
Allergologia	Pediatrica	vol.	3	2016.	Gardasil		– RCP	04/2017.	Cervarix – RCP	18/08/2016.	

Position cervical
cancer

vulvar
cancer

vaginal
cancer

anus
cancer

penis
cancer

oral
cancer
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HPV	Disease	Burden	in	the	United	
States

• Anogenital HPV	is	the	most	common	
sexually	transmitted	infection	in	the	US
– estimated	79	million	infected
– 14	million	new	infections/year

• Common	among	adolescents	and	young	
adults
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Cervical	Cancer	Screening
USA

• Revised	in	2012
• Screening	should	begin	at	age	21	years
• Screen	women	21	to	65	years	of	age	with	
Pap	test	every	3	years

• Co-testing	(Pap	and	HPV	testing)	every	5	
years	in	women	30	to	65	years	of	age
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Key	statistics	on	Europe	and	its	
regions

http://www.hpvcentre.net/statistics/reports/XEX.pdf
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Age-standardised incidence	rates	of	
cervical	cancer	in	Europe	(estimates	for	

2012)

http://www.hpvcentre.net/statistics/reports/XEX.pdf
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Age-specific	incidence	of	cervical	cancer	in	
Europe	and	its	regions	(estimates	for	

2012)

http://www.hpvcentre.net/statistics/reports/XEX.pdf
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Human	Papillomavirus Vaccine

• HPV	L1	major	capsid	protein	of	the	virus	
is	antigen	used	for	immunization

• L1	protein	produced	using	recombinant	
technology

• L1	proteins	self-assemble	into	virus-like	
particles	(VLP)

• VLP	are	noninfectious	and	nononcogeric
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HPV	Vaccines

HPV4	(Gardasil,	Merck)
• approved	for	females	

and	males	from	9	
through	45	years	of	age

• contains	types	16	and	18	
(high	risk)	and	types	6	
and	11	(low	risk)

• a	9-valent	vaccine	
licensed	 in	December	
2014

HPV2	(Cervarix,	
GlaxoSmithKline)

• approved	for	females	10	
through	25	years	of	age

• contains	types	16	and	18	
(high	risk)
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HPV	Vaccine Efficacy

• High	efficacy	among	females	without	
evidence	of	infection	with	vaccine	HPV	
types

• No	evidence	of	efficacy	against	disease	
caused	by	vaccine	types	with	which	
participants	were	infected	at	the	time	of	
vaccination

• Prior	infection	with	one	HPV	type	did	not	
diminish	efficacy	of	the	vaccine	against	
other	vaccine	HPV	types
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HPV	Vaccination	Recommendations

• ACIP	recommends	routine	vaccination	at	
age	11	or	12	years	with	HPV4	or	HPV2	
for	females	and	HPV	4	for	males

• The	vaccination	series	can	be	started	as	
young	as	9	years	of	age

• Vaccination	also	recommended	for	
females	13	through	26	years	of	age
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HPV	Vaccination	Recommendations
Males

• Vaccination	also	recommended	for	males	
13	through	21	years	of	age

• All	immunocompromisedmales	
(including	HIV	infection)	and	MSM	
through	26	years	of	age	should	be	
vaccinated

• Males	aged	22	through	26	years	may	be	
vaccinated
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HPV2	schedule

Age schedule interval
9-14	years 2 doses 5-13	months
>14	years 3	doses 0, 1,	6	

months
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HPV4	schedule

Age schedule interval
9-13	years 2 doses 6 months
>13	years 3	doses 0, 2,	6	

months
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HPV	schedule

• an	accelerated	schedule	using	minimum	
intervals	is	not	recommended

• Series	does	not	need	to	be	restarted	if	
the	schedule	is	interrupted

• Prevaccination assessments	not	
recommended

• No	therapeutic	effect	on	HPV	infection,	
genital	warts,	cervical	lesions
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HPV	Vaccine	Contraindication	and	
Precautions

• Contraindication
– severe	allergic	reaction	to	a	vaccine	
component	or	following	a	prior	dose

• Precaution
– moderate	or	severe	acute	illnesses	(defer	
until	symptoms	improve)
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HPV	Vaccination	During	Pregnancy

• Initiation	of	the	vaccine	series	should	be	delayed	
until	after	completion	of	pregnancy

• If	a	woman	is	found	to	be	pregnant	after	
initiating	the	vaccination	series,	remaining	doses	
should	be	delayed	until	after	the	pregnancy

• If	a	vaccine	dose	has	been	administered	during	
pregnancy,	there	is	no	indication	for	intervention

• Women	vaccinated	during	pregnancy	should	be	
reported	to	the	respective	manufacturer



SC
U
O
LA

D
I
M

ED
IC

IN
A

CO
R
SO

D
I
IG

IE
N
E

HPV	Vaccine	Adverse	Reactions

• Local	reactions	(pain,	redness,	swelling)
– 20%-90%

• Fever	(37.8°C)
– 10%-13%*

• No	serious	adverse	reactions	associated	
with	either	vaccine
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The	new	HPV9	vaccine

AAHS
225µg

AAHS
500µg

6
20µg

11
40µg

Vaccine 
HPV4

Vaccine HPV9

16
40µg

18
20µg

6
30µg

11
40µg

16
60µg

18
40µg

31
20µg

33
20µg

45
20µg

52
20µg

58
20µg

AAHS =Amorphous aluminum hydroxyphosphate sulfate, 
adiuvante
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HPV9	schedule

Age	
classe

I	dose II	dose III	dose

9-14	
years

0 6-12	
months

NA

>14	years 0 2-months 6	months
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HPV9	efficacy data:	female
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HPV9	efficacy data:	male
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Mathematical	model	of	HPV9	vaccine	
impact

Boiron	L,	Joura	E,	Largeron	N,	Prager	B,	Uhart	M.Estimating the	cost-effectivenessprofileof	a	universal
vaccination programmewith	a	nine-valent HPV	vaccine	in	Austria.	BMC	Infectious Diseases (2016)	16:153	
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Immunogenicity of	vaccination vs	
natural infection

Harper	D,	De	Mars	L.	Durable AntibodyResponses FollowingOneDose	of	the	Bivalent Human	
Papillomavirus L1	Virus-Like	Particle Vaccine	in	the	Costa	Rica	Vaccine	Trial.	Gynecologic Oncology,	2017
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Immunogenicity and safety of an
HPV-16/18 vaccine in women aged
26–55 years and compared with
women aged 15–25 years

Schwarz TF	et	al.	Immunogenicity and	tolerability of	an	HPV-16/18	AS04-
adjuvanted	prophylactic cervical cancer vaccine	in	women aged 15-55	years.	
Vaccine	2009
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Immunogenicity among male:	HPV4	
vs	HPV0

Van	Damme	P.	Vaccine.	2016
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HPV9	safety profile












