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Use of 9-valent HPV vaccine. 
A review
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Since 2006, vaccination against human papillomavirus (HPV) has been implemented in most developed countries. 
Two vaccines have been successfully used: a bivalent vaccine targeting (bHPV)- related cancers and a quadrivalent 
(qHPV) vaccine targeting both HPV-related cancers and genital warts. By 2015, a new nonavalent HPV (9vHPV) 
vaccine was granted by marketing authorization, first in the USA in 2014 and subsequently in Europe. The efficiency 
and/or immunogenicity of the 9vHPV has been assessed in the clinical studies which have been conducted so far and 
rendered positive results. The real impact of the 9vHPV wide use in comparison with the bHPV or qHPV cannot be 
specifically anticipated as it depends on different variables. However, the 5 further types in 9vHPV (HPV types 31, 33, 
45, 52, and 58) increase the protection against cervical cancer to almost 90%. While, as mentioned above it is rather 
difficult to precisely assess the impact of this additional aim, it is nonetheless its significance in which the clinical 
studies conducted so far reported a successful rate of the 9vHPV vaccine use. Thus it can be argued that substituting the 
qHPV with the 9vHPV may justify a significantly higher impact on HPV-related cancers both in females and males.
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Introduction
Since 2006, vaccination against human papillomavirus 

(HPV) has been implemented in most developed coun-
tries. Until present, two vaccines have been successfully 
used: a bivalent vaccine targeting HPV- related cancers. 
In 2007 this vaccine received a positive view from the 
European Medicine Agency(1). Later on, in 2009, it was 
approved by the Food and Drug Administration (FDA). 
A quadrivalent vaccine, was later developed and called 
qHPV or 4vHPV, targeting both HPV-related cancers and 
genital warts. The latter gained approval from the FDA in 
2006 and also received a positive view from the European 
Medicine Agency(2-4).

Later on, in 2014 and 2015, a new nonavalent HPV 
vaccine (9vHPV) was granted marketing authorization 
in the USA and Europe. The 9vHPV was developed from 
the qHPV and includes five additional HPV types that 
should increase the level of protection toward HPV-re-
lated cancers(1,5).

The 9vHPV vaccine (also known as Gardasil 9) has 
been approved for use in several countries (USA, Canada 
and subsequently in the European Union). This vaccine 
includes high-risk HPV 16, 18, 31, 33, 45, 52 and 58 types, 
along with low-risk HPV 6 and 11 types(1,2,3,4,5).

What is 9Vhpv vaccine?
Up to present, the International Agency for Research 

on Cancer, under the World Health Organization, has 
classified 12 HPV types (16, 18, 31, 33, 35, 39, 45, 51, 
52, 56, 58, and 59) among the “Group 1 carcinogens”(6).

According to the European public assessment report for 
Gardasil 9, the Gardasil9 is administered for: condylomata 
acuminata, Papillomavirus infections, uterine cervical 
dysplasia and immunization. It is a vaccine used in males 

and females, from the age of nine years, to protect against 
precancerous lesions and cancers in the cervix, vulva/
vagina, anus and genital warts caused by HPV 6, 11, 16, 
18, 31, 33, 45, 52 and 58 types(7-9).

The vaccine contains purified proteins from the above-
mentioned nine types of HPV and it is usually given in 
line with a 2 or 3-dose schedule for subjects between 9 to 
14 years old and a 3 dose schedule for subjects 15 years 
old and over(9). For a 2-dose schedule, the second dose 
should be administered 5 to 13 months after the first 
dose. For a three-dose schedule, the second dose should 
be administered 2 months after the first dose and the 
third after another 4 months(9).

As mentioned above, this new vaccine comes in addition 
to the two HPV vaccines already commercially available in 
a large number of countries, namely Cervarix - a bivalent 
vaccine, targeting HPV 16 and 18 types, two HPV types 
that cause cervical cancer and Gardasil - a quadrivalent 
vaccine targeting the same oncogenic types and also HPV 
6 and 11 types, which cause external genital warts(5,10).

So far, millions of women and a smaller number of men 
have been immunized with these two HPV vaccines. Both 
vaccines protect against HPV 16/18 types related genital 
diseases, primarily against 50% of cervical intraepithelial 
neoplasia (CIN) 2/3 and 70% of cervical cancer(7). 

The 5 further types in 9vHPV (HPV 31, 33, 45, 52, and 
58 types) increase the protection against cervical cancer 
to almost 90%. For CIN1, CIN2 and CIN3 lesions, the 
increases are 20%, 30% and 30% respectively(8) (Figure 1).

Efficiency of 9vHPV vaccine  
and clinical studies

Like with any other medicine on the market, the efficacy 
of Gardasil 9 has been assessed in several clinical studies, 
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among which there are 5 main studies that are worth 
mentioning in this review(8).

The first study targeted the effectiveness of Gardasil 9 
in over 14.000 women (aged 16-26 years old). It focused 
on how many women that were given the 9vHPV vaccine 
developed a disease due to infection with HPV 31, 33, 45, 
52 and 58 types as compared to women administered a 
quadrivalent vaccine which protects against types 6, 11, 
16 and 18. The conclusion was that 1 of 6.016 women 
that were administered 3 doses of Gardasil 9 vaccine 
developed a disease linked to HPV 31, 33, 45, 52 and 58 
types, compared to 30 women out of 6.017 who received 
3 doses of Gardasil(8).

The second study involved the administration of Gar-
dasil 9 to 3.066 subjects divided in 2 groups (i.e. boys and 
girls aged 9 to 15 years old and young women aged 16 to 
26 years old). As regards the first group of age it resulted 
that the levels of antibodies against all 9 types of HPV, one 
month after the 3rd dose, are satisfactory. The vaccine 
stimulated the adequate level of antibodies, thus providing 
a proper protection in comparison to the second group of 
age (women aged 16-26 years old) whose protection rate 
was demonstrated in the first study mentioned above(8).

Another study conducted on 1.419 men aged between 
16 and 26 years old versus 1.101 women aged between 16 
and 18 years old measured the level of protection (level 
of antibodies against all 9 HPV types) after the adminis-
tration of the third dose of Gardasil 9. It was concluded 
that both females and males were equally protected(8).

The final relevant study, which was already mentioned 
above, focused on the efficiency of a 2 dose schedule versus 
a 3 dose schedule of Gardasil 9. The study was conduc-

ted on 1.518 subjects and monitored the development 
of antibodies 1 month after the administration of the 
last dose of Gardasil 9. It pointed out that the subjects 
administered two doses of Gardasil 9 have similar levels 
of protection against all nine virus types as those given 
three doses of Gardasil 9(9). In support of this argument, 
another study on the cost versus efficiency of 2 versus 3 
doses of 9vHPVvaccine, conducted in the United States, 
pointed out that either 2 or 3 doses have the same com-
parable vaccine effect, thus 2-dose schedules are fairly 
profitable(10,11).

Clinical studies have showed that 9vHPV and qHPV are 
comparable in terms of efficacy against unremitting in-
fection and cervical disease. The 9vHPV vaccine triggered 
a very strong immune response against all vaccine types, 
with sero-conversion rates closer to 100%. Swelling and 
pain, at the site of the injection, are more frequently 
noted after administration of 9vHPV than qHPV. It was 
reported to increase if the 9vHPV is co-administered with 
other vaccines(10).

As shown in a study of a 9vHPV vaccine administered 
to subjects aged between 11 and 15 years, in associa-
tion with Repevax (diphtheria, tetanus, pertussis and 
poliomyelitis vaccines), the 9vHPV vaccine turned out 
to be safe and highly successful against infection and 
diseases related to HPV 6, 11, 16, 18, 31, 33, 45, 52 
and 58 types(10).

This study concluded that concurrent administration of 
both 9vHPV vaccine and Repevax was on the whole well 
tolerated and did not interfere with the immune response 
to either vaccine, thus, reducing considerably the number 
of visits necessary to provide each vaccine individually(10).
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Figure 1. The increased protection against cervical cancer of 9vHPV additional types – 90% (adapted from Van Damme et al.(7))
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Conclusions
The 9vHPV was authorized on the market by the FDA 

in 2014. It is the third vaccine that became available 
on the market for the purpose of preventing diseases 
caused by HPV. 

The efficiency of the relatively new vaccine has been 
reviewed in many clinical studies which all rendered 
positive results. The real impact of the 9vHPV wide 
use cannot be precisely anticipated as it depends on 
different variables. However the impact of this new 

vaccine is linked to the broader coverage against five 
additional types of high-risk HPV. Also it is worth 
mentioning that the co-administration of  9vHPV with 
other immunization vaccines pointed out no significant 
interference.

In conclusion, the availability of new vaccine pro-
ducts on the market nowadays represents incredible 
breakthroughs, bringing the opportunity for implemen-
ting effective HPV vaccination programs worldwide that 
would lead to less prevalence of HPV related diseases.   n
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