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Human Papilloma Virus

■What is HPV?

■How common is HPV/

■The oncogenic strains

■The vaccine

■New developments



HPV

■Human papillomavirus (HPV) is a small DNA virus.

■It infects the deeper layers of the skin and internal lining of

organs such as the vagina and mouth

■HPV is often asymptomatic.



HPV



HPV

■There are more than 100 types, of which 40 infect the

genital area

■HPV infections normally resolve spontaneously: 70% of new

infections within one year and 90% in approximately 2 years

■Persistent HPV infection by high risk HPV types is

detectable in more than 99% of cervical cancers. 



HPV

■HPV infection is common - around 75% of women will have

been infected by the age of 50 yrs

■The rate of HPV infection increases from the age of 14 yrs

■Women are most likely to be infected in their late teens a

and early twenties.



HPV: Effects of HPV infection

■The HPV virus infects cells and then integrates its DNA in to

the DNA of the host cell

■Persistent infection leads to cells becoming damaged 

and ‘pre-cancerous’

■Eventually cancer - abnormal uncontrolled growth of tissues

– occurs after many years

■HPV infections cannot be treated but pre-cancerous

changes can be detected by screening and removed.



HPV: Categories of genital HPV infection

■ Genital HPV types are categorised as either:

1. high-risk (oncogenic) types  (16 and 18)- which cause 

cervical intraepithelial neoplasia and invasive cancer, and

2. low-risk types (6 and 11) - which cause genital warts

Ninety nine percent of cases of cervical cancer are 

caused by HPV infection.



HPV: Categories of genital HPV infection

■ Two high-risk types, HPV 16 and 18, cause over 70% of

cervical cancers

■ Genital warts are mainly caused by types 6 and 11.



HPV: Vaccine

■GardasilTM (quadrivalent), which protects against HPV types

16/18 and 6/11

■Fifty five (55) million doses of Gardasil have been

administered world wide (DH, 2012). 



HPV

Girls 12 – 13 years will now receive two doses of Gardasil®

Girls 15 years and above will receive the three dose schedule 

of Gardasil®

The JCVI have recommended this change as the antibody 

response to two does in adolescent girls is as good as a three 

dose schedule.



HPV



HPV

As long as the first dose was received before the age of 15 
years the 2 dose schedule should be followed. If an individual 
has started a 2 dose course of Gardasil, then this course 
should, where possible, be completed according to a 
vaccination schedule of 0, 6-24 months. If the course is 
interrupted, it should be resumed (using the same vaccine) 
but not repeated even if more than 24 months have elapsed 
since or even if the girl is then aged 15 years or more. 



HPV

0, 1, 4 – 6 months. 

The third dose can be given 1/12 after the second dose if it is 

not possible  for the individual to complete the full course. 



HPV



HPV:  Contraindictions

There are few individuals who cannot 

receive HPV vaccine:

■a confirmed anaphylactic reaction to a previous dose of HPV

vaccine, or 

■a confirmed anaphylactic reaction to any components of the

vaccine. 



HPV: Adverse reactions

■Mild to moderate short lasting pain at the injection site

■“Localised stinging sensation” 

■Erythema

Other reactions that have been reported are: headache, 

myalgia, fatigue and low grade pyrexia. 



Annual HPV vaccination 

coverage in girls in England 

for the 2016/17 academic year 

HPV vaccine coverage for the priming dose remained stable 

at 87.2% in Year 8 girls in 2016/17, compared to 87% in 

2015/16 and 89.4% in 2014/15. 

A total of 95 local authorities offered two doses of HPV 

vaccine to all girls in school Year 8, in 2016/17, compared to 

85 in 2015/16 and 86 in 2014/15 (PHE, 2017).



Annual HPV vaccination 

coverage in girls in England 

for the 2016/17 academic year 

In 2016/2017, 83.1% of Year 9 girls completed the two-dose 

HPV vaccination course, compared to 85.1% in 2015/16, and 

86.7% completing a three-dose course in 2013/14 (PHE, 

2017)



HPV 

Surveillance data already suggest that the programme is 

achieving its aims. Reductions in the prevalence of HPV 16/18 

infections are consistent with very high vaccine effectiveness 

among those vaccinated and suggest that herd protection is 

also lowering prevalence among those who are not 

vaccinated.



HPV

These early findings support confidence in the programme 

delivering its expected impact on cervical cancer and other 

HPV - related diseases in due course.   It is anticipated that, 

with the 2 dose schedule, higher coverage of the 

completed course should be achievable, thus increasing 

the potential impact of the programme 

PHE (2015). Human Papillomavirus (HPV) Vaccine Coverage 

in England,  2008/09 to 2013/14. A review of the full six years 

of the three-dose schedule. Available from: 

https://www.gov.uk/government/uploads/system/uploads/attac

hment_data/file/412264/HPV_Vaccine_Coverage_in_England

_200809_to_201314.pdf [Accessed 9 June 2015]

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/412264/HPV_Vaccine_Coverage_in_England_200809_to_201314.pdf


HPV

It has been estimated that year on year with an 80% uptake,

there should be a 2/3 reduction in the incidence of cervical

cancer in women aged 30 years by 2025 (DH, 2011)

Cancer Research UK has estimated that, when fully 

implemented, HPV primary screening could prevent an 

additional 600 cases of cervical cancer a year (DH, 2014).



HPV

Research published in the British Journal of Cancer (Moss et

al, 2011 shows that the introduction of HPV triage into the

NHS Cervical Screening Programme (NHSCSP) could

significantly reduce the number women sent for more invasive

tests, when they do not have any serious cervical changes

(NHSCSP, 2011). 



HPV

The Sentinel Site study looked at10,000 women aged 25-64

years whose first screening test result had shown mild or

borderline abnormalities in the cervix.   The screening

samples from these women were tested for HPV and results

from the 6 sites showed that around 35% (n = 3581 women)

were HPV negative and were able to return to routine 

screening.



HPV vaccination programme for girls

■Since the start of the programme in 2008 more than 8.5

million doses of HPV vaccine have been given in the UK, with 

close to 90% of eligible teenagers vaccinated. 



HPV

Prof Ian Frazer (who created the Gardasil vaccine) hailed the 

decision to fund immunisation for boys 

Read more: 

http://www.brisbanetimes.com.au/queensland/schoolboys-to-

get-gardasil-vaccine-20120712-21xqg.html#ixzz24paQQwLf

http://www.brisbanetimes.com.au/queensland/schoolboys-to-get-gardasil-vaccine-20120712-21xqg.html#ixzz24paQQwLf


HPV

It is expected 870,000 boys will receive it in the first 4 years at 

a cost of $20 million (DH, 2002) Schoolboys to get Gardasil 

vaccine. Available from:  

http://www.brisbanetimes.com.au/queensland/schoolboys-to-

get-gardasil-vaccine-20120712-21xqg.html [Accessed 

28/08/2012]

http://www.brisbanetimes.com.au/queensland/schoolboys-to-get-gardasil-vaccine-20120712-21xqg.html


HPV – USA

The U.S. Food and Drug Administration approved Gardasil 9 
(Human Papillomavirus 9-valent Vaccine, Recombinant) on 10 
December 2014 for the prevention of certain diseases caused 
by 9 types of HPV. Covering nine HPV types, five more HPV 
types than Gardasil (previously approved by the FDA), 
Gardasil 9 has the potential to prevent approximately 90% of 
cervical, vulvar, vaginal and anal cancers FDA (2015) 
FDA approves Gardasil 9 for prevention of certain cancers 
caused by five additional types of HPV. Available from:
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncem
ents/ucm426485.htm [Accessed 10 June 2015].

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm426485.htm


HPV - USA

Gardasil 9 is a vaccine approved for use in females ages 9 

through 26 and males ages 9 through 15. It is approved for 

the prevention of cervical, vulvar, vaginal and anal cancers 

caused by HPV types 16, 18, 31, 33, 45, 52 and 58, and for 

the prevention of genital warts caused by HPV types 6 or 11. 

Gardasil 9 adds protection against five additional HPV 

types—31, 33, 45, 52 and 58— which cause approximately 

20 percent of cervical cancers and are not covered by 

previously FDA-approved HPV vaccines.



HPV UK

PHE (2018). Human Papillomavirus (HPV) vaccination for 

Men who have sex with Men (MSM) 2016/17 Pilot evaluation. 

In November 2015, the Joint Committee on Vaccination and 

Immunisation (JCVI) advised that a HPV vaccination 

programme should be introduced in England for MSM aged 

up to 45 years, attending sexual health clinics. 

Recorded first dose uptake was 45.5%. Only 3.4% of eligible 

individuals were recorded as being offered and declining the 

vaccine. 



HPV UK

▪ Recorded first dose uptake decreased slightly with

increasing age and was higher in rural areas

▪ Survey results suggested that 8.1% of those receiving the

first dose of HPV vaccine were new attendees and that among 

those, under 11% attended just to receive the vaccine

▪Of those having their first HPV vaccination, 94.6% indicated 

they would like to receive the next vaccine doses at the same 

clinic and 85.4% of patients reported accessing other health 

services at the same time as attending for the first dose of 

vaccine



HPV UK – MSM phased national rollout

The government has confirmed that a nationwide HPV 

vaccination programme will be introduced for men who have 

sex with men aged 45 years or younger attending GUM and 

HIV clinics in England. NHS England and Public Health 

England will work together to agree a programme for 

implementation starting from April 2018

(DH, 2018. HPV for MSM phased national rollout

Available at: 

https://www.gov.uk/government/uploads/system/uploads/attac

hment_data/file/684302/Vaccine_update_275_February2018.

pdf (Accessed 21 March 2018)

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/684302/Vaccine_update_275_February2018.pdf


HPV UK – MSM pilot

What is the purpose of the programme? 

■The aim of the programme is to extend protection against

HPV infection, HPV associated cancers and genital warts to 

the MSM population up to the age of 45 years through 

opportunistic vaccination at participating GUM and HIV clinics. 



HPV UK – MSM pilot

■In all men 80-85% of anal cancers, 36% of oro-pharyngeal

cancer and 50% of penile cancers are associated with HPV 

infection. Men who have sex with men bear a significantly 

increased burden of HPV related disease and adverse 

outcomes compared to heterosexual men. Human Papilloma 

Virus type16-associated anal cancers in particular are far 

more common in MSM compared to heterosexual men.



HPV UK – MSM pilot

For further reading refer to:

PHE (2016). HPV vaccination pilot for men who have sex with 

men (MSM) 2016.



HPV UK – Adolescent Boys

Review of evidence by the JCVI (2018) Statement on HPV 

vaccination

■It is predicted that by vaccinating boys as well as girls, 

additional cases of HPV attributable cervical and non-cervical 

cancer will be prevented in women and additional cases of 

HPV attributable non-cervical cancer will be prevented in 

males especially in men who have sex with men (MSM). The 

impact of gender neutral vaccination in numbers of cases and 

proportion by each sex will depend on the parameters and 

assumptions used and the specific vaccine modelled



HPV UK – Adolescent Boys

■There are clear health benefits in vaccinating boys. The data 

considered by the JCVI show that the HPV vaccine is both 

safe to use in boys and generates comparable 

immunogenicity to that seen in girls. It is clear that a 

programme to vaccinate adolescent males would provide 

those vaccinated with direct protection against HPV infection, 

and associated disease including ano-genital warts, anal, 

penile and oropharyngeal cancers. A gender-neutral 

programme would potentially provide optimal protection to 

men who have sex with men (MSM), by offering vaccination 

before the age of sexual debut. (JCVI, 2018)



HPV UK – Adolescent Boys

■Association between HPV and oropharyngeal cancer.

■The consumption of alcohol and/or smoking are also known 

risk factors strongly associated with oropharyngeal cancers. In 

the Warwick model the initial assumption of 28.2%, for the 

proportion of oropharyngeal cancers that were attributable to 

HPV infection, was increased to 31% following consideration 

of data from Europe (Anatharanan et al, 2017). Data from 

elsewhere including the US and defined regions of Scotland 

have indicated that a higher proportion, between 50% and 

60%, of oropharyngeal cancers may be attributable to HPV 

infection (HPV, 2018).



HPV UK

There is a strong correlation between certain types of HPV, which can in 

turn lead to changes to the endocervical cells.

The HPV programme [free at the point of access] has been available to 

adolescent girls [i.e. 12 years to <18 years] since 2008 in the UK. 

Adolescent boys [i.e. 12 – 13 years] will now be part of this programme in 

the UK in 2018 (the start date has as yet to be confirmed)

The programme is now being offered to MSM [i.e. 16 years - < 45years] as 

a pilot programme in England. 



HPV UK

Currently Gardasil 4 is the vaccine of choice.

It has been estimated that year on year with an 80% uptake,

there should be a 2/3 reduction in the incidence of cervical

cancer in women aged 30 years by 2025. 
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