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Does a two-dose HPV vaccination schedule provide non-
inferior efficacy or effectiveness against HPV infection 
and associated clinical outcomes and non-inferior 
immune response compared to a three-dose schedule for 
individuals aged 15 years and older. 

 

Main Points 
 

1. Two doses of the HPV-16/18 vaccine offer similar 
protection against cervical HPV-16/18 infections as 
that provided by the three-dose schedule, and similar 
durability of vaccine effectiveness and 
immunogenicity. 

2. Hazard ratios for histologically confirmed pre-
invasive cervical disease are similar for two and three 
vaccine doses. 

3. Women vaccinated with three compared to two doses 
of quadrivalent HPV vaccine showed a reduced risk of 
severe cervical lesions if they were vaccinated before 
age 20, with a further reduced risk if vaccinated before 
age 17. Vaccination with two doses, with the second 
dose 5 months or longer after the first dose, did not 
yield an increased risk of severe cervical lesions 
compared to three doses. For individuals at or after age 
20, there is limited evidence of any protective effect 
against cervical disease for either a two- or three-dose 
vaccination schedule. 
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Please refer to the Health Library Ireland Levels of Evidence Table used to grade the levels of evidence included 
below. Inclusion criteria: levels 1-5; randomised and non-randomised controlled studies, cross-sectional studies, 
cohort studies. Exclusion criteria: nil. Please note that individual studies may not have been critically appraised and 
that designation at a certain level of evidence is not a final determination of the quality of a given study. 

 

_______________ 

Evidence Summary 
Kreimer et al. (2015) calculated vaccine efficacy (VE) against detection of incident 
HPV infections after three, two, and one dose(s), and found that 4 years after 
vaccination of women aged 15-25 years, one or two doses of the HPV-16/18 vaccine 
offer similar protection against cervical HPV-16/18 infections as that provided by 
the three-dose schedule. 

Kreimer et al. (2020) investigated the durability of VE against HPV-16/18 infections 
and antibody response among women who received a single dose of the bivalent 
HPV vaccine compared with women who received multiple doses and unvaccinated 
women, and found that VE against prevalent HPV 16 or 18 infection was 80.2% 
(95% CI, 70.7 to 87.0) among three-dose, 83.8% (95% CI, 19.5 to 99.2) among 
two-dose, and 82.1% (95% CI, 40.2 to 97.0) among single-dose women.  

In a cross-sectional study investigating the prevalence of HPV infection among US 
women who received between zero and three doses of HPV vaccine, Sonawane et al. 
(2019) found that infection with HPV type 6, 11, 16, or 18 was significantly less 
prevalent among women who received one dose (2.4%; 95% CI, 0-4.9), two doses 
(5.1%; 95% CI, 0.8-9.5), or three doses (3.1%; 95% CI, 0.9-5.3) of HPV vaccine 
compared with unvaccinated women (prevalence of 12.5%; 95% CI, 9.7-15.3).  

In a study of the durability of protection offered by fewer doses of the HPV 16/18 
vaccine, Safaeian et al. (2018) observed similar low rates of HPV 16/18 infections at 
an average of 7 years follow-up and slight, if any, decreases in HPV 16/18 antibody 
levels among vaccinated women who received one, two, or three doses.  

Basu et al. (2021) conclude that protection offered by two doses of quadrivalent 
HPV vaccine against incident and persistent infections in recipients at 15-18 years 
is comparable to that seen in three-dose recipients. 

Rodriguez et al. (2020) conducted a retrospective cohort study of the long‐term 
impact and clinical outcomes of fewer and standard doses of HPV vaccine in the 
United States, and found that the hazard ratios for histologically confirmed pre-
invasive cervical disease for one, two, and three doses were 0.64 (95% CI, 0.47-
0.88), 0.72 (95% CI, 0.54-0.95), and 0.66 (95% CI, 0.55-0.80), respectively. 

In a retrospective cohort study of the impact of partial bivalent HPV vaccination, 
Cuschieri et al. (2016) found that VE for prevalent HPV 16/18 infection associated 
with one, two and three doses was 48.2% (95% CI 16.8-68.9), 54.8% (95% CI 
30.7-70.8) and 72.8% (95% CI 62.8-80.3). 
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Markowitz et al. (2020) found that quadrivalent HPV type prevalence was 7.4% 
among unvaccinated women compared with 1.7%, 1.0%, and 1.0% among one-, 
two-, and 3-dose recipients. Among women who received their first dose at age 
≤18, estimated VE was high regardless of number of doses. 

Dehlendorff et al. (2018) found that women vaccinated with 3 doses of quadrivalent 
HPV vaccine showed a reduced risk of severe cervical lesions if they were 
vaccinated before age 20, with a further reduced risk if vaccinated before age 17. 
Vaccination with two doses, with the second dose 5 months or longer after the first 
dose, did not yield an increased risk of severe cervical lesions compared to three 
doses. 

Bhatla et al. (2018) report that 15-18 year old two-dose quadrivalent HPV vaccine 
recipients had non-inferior immune response at 7 months compared to three-
dose recipients at 15-18 years, and three-dose recipients at 10-14 years of age. 

Crowe et al. (2014) found that the adjusted odds ratio for exposure to three doses of 
HPV vaccine compared with no vaccine was 0.54 (95% CI 0.43 to 0.67) for high 
grade cases of cervical abnormalities, and 0.66 (0.62 to 0.70) for other cases 
compared with controls with normal cytology, equating to vaccine effectiveness of 
46% and 34%, respectively. The adjusted exposure odds ratios for two vaccine 
doses were 0.79 (95% CI 0.64 to 0.98) for high grade cases and 0.79 (0.74 to 0.85) 
for other cases, equating to vaccine effectiveness of 21%. Johnson Jones et al. 
(2020) found significant VE against high-grade cervical lesions after 3 doses of 
HPV vaccine and lower but significant vaccine efficacy with one or two doses. 

Baandrup et al. (2021) found that one or two doses of quadrivalent HPV vaccine was 
associated with substantial protection against genital warts in girls vaccinated at 
age ≤16 years. Zeybek et al. (2018) conclude that one, two, and three doses of the 
quadrivalent HPV vaccine were similarly effective against anogenital warts in 15- 
to 19-year-old adolescents. 

In a study of the association of varying number of doses of quadrivalent HPV 
vaccine with incidence of condyloma, Herweijer et al. (2014) found that although 
maximum reduction in condyloma risk was seen after receipt of three vaccine 
doses (aIRR 0.23; 95% CI, 0.18-0.29), receipt of two vaccine doses was also 
associated with a considerable risk reduction (aIRR 0.35; 95% CI, 0.26-0.47).  
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_______________ 

PICO(T) 
 PICO(T) elements used as a basis for the systematic literature search. 

 

P 
15 years or older | HPV vaccine recipient 

I 
15 years and older | vaccine recipient 

C 
HPV vaccine | 2-dose schedule 

O 
HPV vaccine | 3-dose schedule 

 

(T) 
non-inferior efficacy or effectiveness against HPV infection | non-inferior 
immune response (immunogenicity) 
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_______________ 

PRISMA Flow-Diagram 
A PRISMA flow-diagram of the systematic literature search. 
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_______________ 

Sunburst Diagram 
An interactive 'sunburst diagram' or visual map of the studies included in the evidence summary. 
Click on the link or image below to view. 

  

https://nested-knowledge.com/nest/qualitative/1989
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_______________ 

Studies Included 
Studies included in the evidence summary. 

 

 
Kreimer et al. Efficacy of fewer than 
three doses of an HPV-16/18 AS04-
adjuvanted vaccine: combined 
analysis of data from the Costa Rica 
Vaccine and PATRICIA Trials. The 
Lancet. Oncology. 2015. 
10.1016/s1470-2045(15)00047-91 
 

Summary data from two phase 3, 
double-blind, randomised controlled 
clinical trials of the HPV-16/18 AS04-
adjuvanted vaccine in young women, 
were combined in a post-hoc analysis to 
investigate the efficacy of fewer than 
three doses of the HPV-16/18 vaccine 
after 4 years of follow-up. After 
exclusion of women with less than 12 
months of follow-up or those who were 
HPV-16/18 DNA-positive at enrolment 
(for the HPV-16/18 endpoint), the 
authors calculated vaccine efficacy 
against one-time detection of incident 
HPV infections after three, two, and one 
dose(s). Vaccine efficacy against 
incident HPV-16/18 infections for three 
doses was 77.0% (95% CI 74.7-79.1), 
two doses was 76.0% (62.0-85.3), and 
one dose was 85.7% (70.7-93.7). Vaccine 
efficacy against incident HPV-31/33/45 
infections for three doses was 59.7% 
(56.0-63.0), two doses was 37.7% (12.4-
55.9), and one dose was 36.6% (-5.4 to 
62.2). Vaccine efficacy against incident 
HPV-16/18 infection for two-dose 
women who received their second dose 
at 1 month was 75.3% (54.2-87.5) and 
82.6% (42.3-96.1) for those who 
received the second dose at 6 months 
(CVT data only). Vaccine efficacy against 
HPV-31/33/45 for two-dose women 
who received their second dose at 6 
months (68.1%, 27.0-87.0), but not 
those receiving it at one month (10.1%, -
42.0 to 43.3), was similar to the three-
dose group. The authors conclude that 4 
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years after vaccination of women aged 
15-25 years, one and two doses of the 
HPV-16/18 vaccine seem to protect 
against cervical HPV-16/18 infections 
similar to the protection provided by the 
three-dose schedule. Two doses 
separated by 6 months additionally 
provided some cross-protection. 

 
Sonawane et al. Prevalence of Human 
Papillomavirus Infection by Number 
of Vaccine Doses Among US Women. 
JAMA Netw Open. 2019. PMID: 
31880792 | 
10.1001/jamanetworkopen.2019.185712 
 

This cross-sectional study investigated 
the prevalence of human papillomavirus 
(HPV) infection among US women who 
received between 0 and 3 doses of HPV 
vaccine. The study sample included a 
total of 1620 women (mean age, 22.2 
years; 56.5% White), of whom 1004 
were unvaccinated and 616 received at 
least 1 dose of HPV vaccine: 106 received 
1 dose; 126 received 2 doses; and 384 
received 3 doses. Compared with 
unvaccinated women (prevalence of 
12.5% (95% CI, 9.7%-15.3%)), infection 
with HPV type 6, 11, 16, or 18 was 
significantly less prevalent among 
women who received 1 dose (2.4% )95% 
CI, 0%-4.9%)), 2 doses (5.1% (95% CI, 
0.8%-9.5%)), or 3 doses (3.1% (95% CI, 
0.9%-5.3%)) of HPV vaccine. There was 
no significant difference in prevalence 
for 1 dose vs 2 doses or 1 dose vs 3 doses. 
Differences were not statistically 
significant for cross protection (except 
for 2 doses vs unvaccinated and 1 dose vs 
2 doses) and other high-risk HPV types. 
In adjusted analysis, the predicted 
probability of infection with HPV 6, 11, 
16, or 18 was higher in unvaccinated 
women (7.4% (95% CI, 7.1%-7.7%)) 
compared with women who received 1 
dose (2.3% (95% CI, 1.9%-2.8%)), 2 
doses (5.7% (95% CI, 5.1%-6.2%)), or 3 
doses (3.1% (95% CI, 2.9%-3.4%)). 
Black women had a greater predicted 
probability (10.8%) of infection with 
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HPV type 6, 11,16, or 18 compared with 
White women (6.6%). The predicted 
probability was also higher for women 
with more than 5 lifetime male sexual 
partners (11.6%) than women with 0 to 5 
lifetime male partners (3.3%). 

 
Kreimer et al. Evaluation of Durability 
of a Single Dose of the Bivalent HPV 
Vaccine: The CVT Trial. Journal of the 
National Cancer Institute. 2020. 
10.1093/jnci/djaa0113 
 

The authors investigated the durability 
of vaccine efficacy against HPV 16 or 18 
infections and antibody response 
among non-randomly assigned women 
who received a single dose of the 
bivalent HPV vaccine compared with 
women who received multiple doses and 
unvaccinated women. HPV infections 
were compared between HPV 16- or 18-
vaccinated women aged 18 to 25 years 
who received one (n = 112), two (n = 62), 
or three (n = 1365) doses, and age- and 
geography-matched unvaccinated 
women (n = 1783). Cervical HPV 
infections were measured at two study 
visits, approximately 9 and 11 years after 
initial HPV vaccination. Median follow-
up for the HPV-vaccinated group was 
11.3 years (IQR = 10.9-11.7 years) and did 
not vary by dose group. Vaccine efficacy 
against prevalent HPV 16 or 18 infection 
was 80.2% (95% CI = 70.7% to 87.0%) 
among three-dose, 83.8% (95% CI = 
19.5% to 99.2%) among two-dose, and 
82.1% (95% CI = 40.2% to 97.0%) 
among single-dose women. HPV 16 or 
18 antibody levels did not qualitatively 
decline between years 4 and 11 
regardless of the number of doses given, 
although one-dose titers continue to be 
statistically significantly lower 
compared with two- and three-dose 
titers. More than a decade after HPV 
vaccination, single-dose vaccine 
effectiveness against HPV 16 or 18 
infection remained high and HPV 16 or 
18 antibodies remained stable. The 
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authors conclude that a single dose of 
bivalent HPV vaccine may induce 
sufficiently durable protection that 
obviates the need for more doses. 

 
Safaeian et al. Durability of Protection 
Afforded by Fewer Doses of the 
HPV16/18 Vaccine: The CVT Trial. 
Journal of the National Cancer 
Institute. 2018. 10.1093/jnci/djx1584 
 

The authors evaluated HPV 16/18-
vaccinated women who received one 
(n = 134), two (n 0/1 = 193, n 0/6 = 79), or 
three doses (n = 2043) to a median of 
6.9 years post-vaccination. Among 
women in the three-dose, two-dose 0/6 
, two-dose 0/1 , and one-dose groups, 
cumulative incident HPV 16/18 infection 
rates were 4.3% (88/2036, 95% CI = 
3.5% to 5.3%), 3.8% (3/78, 95% 
CI = 1.0% to 10.1%), 3.6% (7/192, 95% 
CI = 1.6% to 7.1%), and 1.5% (2/133, 95% 
CI = 0.3% to 4.9%). The prevalence of 
other carcinogenic and non-
carcinogenic HPV types, excluding HPV1 
6/18/31/33/45, were high and not 
statistically different among all dose 
groups, indicating that the low 
incidence of HPV 16/18 in the one- and 
two-dose groups was not due to lack of 
exposure. At seven years, 100% of 
participants in all dose groups remained 
HPV 16 and HPV 18 seropositive. A non-
statistically significant decrease in the 
geometric mean of the HPV 16 antibody 
levels between years 4 and 7 was 
observed among women in the three-
dose group: -10.8% (95% CI = -25.3% to 
6.6%); two-dose (0/6 months) group: -
17.3% (95% CI = -39.3% to 12.8%), two-
dose (0/1 month) group: -6.9% (95% CI 
= -22.1% to 11.2%), and one-dose 
group: -5.5% (95% CI = -29.7% to 
27.0%); results were similar for HPV 18. 
At an average of seven years of follow-
up, the authors observed similar low 
rates of HPV 16/18 infections and slight, 
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if any, decreases in HPV 16/18 antibody 
levels by dose group. 

 
Basu et al. Vaccine efficacy against 
persistent human papillomavirus 
(HPV) 16/18 infection at 10 years after 
one, two, and three doses of 
quadrivalent HPV vaccine in girls in 
India: a multicentre, prospective, 
cohort study. The Lancet. Oncology. 
2021. 10.1016/s1470-2045(21)00453-
85 
 

A randomised controlled trial designed 
to compare 3 and 2 doses of quadrivalent 
HPV vaccine in adolescent girls in India 
was converted to a prospective cohort 
study after suspension of HPV 
vaccination in trials by the Indian 
government. In the randomised 
controlled trial, unmarried girls aged 
10-18 years were recruited from nine 
centres across India and randomly 
assigned to either 2 doses or 3 doses of 
the quadrivalent HPV vaccine. After 
suspension of recruitment and 
vaccination, the study became a 
longitudinal, prospective cohort study, 
and participants were allocated to four 
cohorts on the basis of the number 
vaccine doses received per protocol: the 
2-dose cohort (received vaccine on days 
1 and 180 or later), 3-dose cohort (1, 60, 
and 180 or later), 2-dose default cohort 
(1 and 60 or later), and the single-dose 
default cohort. Participants were 
followed up yearly. Vaccinated 
participants were recruited between 
September 1, 2009, and April 8, 2010 
[date of vaccination suspension], and 
followed up over a median duration of 
9.0 years (IQR 8.2-9.6). 4,348 
participants had 3 doses, 4,980 had 2 
doses (0 and 6 months), and 4,949 had 
a single dose. Vaccine efficacy against 
persistent HPV 16 and 18 infection 
among participants evaluable for the 
endpoint was 95.4% (95% CI 85.0-
99.9) in the single-dose default cohort 
(2,135 women assessed), 93.1% (77.3-
99.8) in the 2-dose cohort (1,452 
women assessed), and 93.3% (77.5-
99.7) in 3-dose recipients (1,460 women 
assessed). The authors conclude that a 
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single dose of HPV vaccine provides 
similar protection against persistent 
infection from HPV 16 and 18, the 
genotypes responsible for nearly 70% of 
cervical cancers, to that provided by two 
or three doses. 

 
Herweijer et al. Association of varying 
number of doses of quadrivalent 
human papillomavirus vaccine with 
incidence of condyloma. JAMA. 2014. 
PMID: 24519299 | 
10.1001/jama.2014.956 
 

An open cohort of all females aged 10 to 
24 years living in Sweden (n = 1,045,165) 
was followed up between 2006 and 2010 
for HPV vaccination and first occurrence 
of condyloma using the Swedish 
nationwide population-based health 
data registers. A total of 20,383 incident 
cases of condyloma were identified 
during follow-up, including 322 cases 
after receipt of at least 1 dose of the 
vaccine. One dose was associated with 
an IRR of 0.31 (95% CI, 0.20-0.49), 
which corresponds to an IRD of 384 
cases (95% CI, 305-464) per 100,000 
person-years, compared with no 
vaccination. The corresponding IRDs for 
2 doses were 400 cases (95% CI, 346-
454) and for 3 doses, 459 cases (95% CI, 
437-482). The number of prevented 
cases between 3 and 2 doses was 59 
(95% CI, 2-117) per 100,000 person-
years. The authors conclude that 
although maximum reduction in 
condyloma risk was seen after receipt of 
3 doses of quadrivalent HPV vaccine, 
receipt of 2 vaccine doses was also 
associated with a considerable reduction 
in condyloma risk. 

 
Rodriguez et al. Comparison of the 
long‐term impact and clinical 
outcomes of fewer doses and standard 
doses of human papillomavirus 
vaccine in the United States: A 
database study. Cancer. 2020. 

This retrospective matched cohort study 
used administrative data to identify 
females aged 9 to 26 years who received 
1 or more quadrivalent HPV vaccine 
doses between January 2006 and June 
2015. Cases and controls were matched 
on region, age, sexually transmitted 
disease history, and pregnancy. All had a 
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10.1002/cncr.327007 
 

Papanicolaou test ≥1 year after the date 
of the matched case's final dose. The 
study included 133,082 females (66,541 
vaccinated and 66,541 unvaccinated) 
stratified by number of HPV vaccine 
doses and vaccine initiation age. Among 
those aged 15 to 19 years, the HR for 
high-grade cytology for the 3-dose 
group was 0.84 (95% CI, 0.73-0.97), 
whereas the HRs for histologically 
confirmed preinvasive cervical disease 
for 1, 2, and 3 doses were 0.64 (95% CI, 
0.47-0.88), 0.72 (95% CI, 0.54-0.95), 
and 0.66 (95% CI, 0.55-0.80), 
respectively. 

 
Cuschieri et al. Impact of partial 
bivalent HPV vaccination on vaccine-
type infection: a population-based 
analysis. British journal of cancer. 
2016. 10.1038/bjc.2016.978 
 

Data from a national HPV immunisation 
catch-up programme of 14-18-year-old 
girls were used to assess the 
effectiveness of <3 doses of the bivalent 
vaccine on vaccine-type and cross-
reactive-type HPV infection. Cervical 
samples from women attending for 
their first cervical smear which had been 
genotyped for HPV as part of a 
longitudinal HPV surveillance 
programme were linked to 
immunisation records to establish the 
number of vaccine doses (0, 1, 2 and 3) 
administered. Vaccine effectiveness 
adjusted for deprivation and age at first 
dose was assessed for prevalent HPV 
16/18 and HPV 31/33/45 infection. 
Vaccine efficacy for prevalent HPV 16/18 
infection associated with 1, 2 and 3 doses 
was 48.2% (95% CI 16.8, 68.9), 54.8% 
(95% CI 30.7, 70.8) and 72.8% (95% CI 
62.8, 80.3). Equivalent vaccine efficacy 
for prevalent HPV 31/33/45 infection 
was -1.62% (95% CI -85.1, 45.3), 48.3% 
(95% CI 7.6, 71.8) and 55.2% (95% CI 
32.6, 70.2). 
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Markowitz et al. Human 
Papillomavirus Vaccine Effectiveness 
Against HPV Infection: Evaluation of 
One, Two, and Three Doses. The 
Journal of infectious diseases. 2020. 
10.1093/infdis/jiz5559 
 

The authors analyzed prevalence of 
quadrivalent HPV vaccine types [HPV 
6,11,16,18] and other HPV-type 
categories and determined prevalence 
ratios for 1, 2, and 3 compared with no 
vaccine doses. Among 4269 women, 
1052 (24.6%) were unvaccinated, 2610 
(61.1%) received 3 doses, 304 (7.1%) 
received 2 doses, and 303 (7.1%) 
received 1 dose. The 4vHPV-type 
prevalence was 7.4% among 
unvaccinated women compared with 
1.7%, 1.0%, and 1.0% among 1-, 2-, and 
3-dose recipients. Among women 
vaccinated at ≤18 years, adjusted PRs for 
1, 2, and 3 doses were 0.06 (95% CI, 
0.01-0.42), 0.05 (95% CI, 0.01-0.39), 
and 0.06 (95% CI, 0.04-0.12). The 
authors conclude that among women 
who received their first dose at age ≤18, 
estimated HPV vaccine effectiveness 
was high regardless of number of doses. 

 
Baandrup et al. One-Dose Human 
Papillomavirus Vaccination and the 
Risk of Genital Warts: A Danish 
Nationwide Population-based Study. 
Clinical infectious diseases : an official 
publication of the Infectious Diseases 
Society of America. 2021. 
10.1093/cid/ciaa106710 
 

In this population-based retrospective 
cohort study, 1 or 2 doses of 
quadrivalent HPV vaccine was 
associated with substantial protection 
against genital warts in girls vaccinated 
at age ≤16 years. 1-dose vaccine 
effectiveness approached that of 3 or 2 
doses over calendar time. The cohort 
comprised 1,076,945 girls and women, 
of whom 485,408 were vaccinated. For 
girls initiating vaccination at age 12-14 
years and 15-16 years, 1-dose vaccine 
efficacy was 71% (IRR = 0.29; 95% CI, 
0.22-o.38) and 62% (0.38; 0.29-0.49), 
respectively, compared with 
unvaccinated girls. In the same age 
groups, 2-dose vaccine efficacy was 
78% (IRR, 0.22; 95% CI, .18-.26) and 
68% (0.32; .26-.38), respectively. After 
2009, the IRRs for 3 versus 1 dose and 2 
versus 1 dose increased towards unity 
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over calendar time, being 0.69 (95% CI, 
.57-.84) and 0.86 (.68-1.08) in 2016, 
respectively. 

 
Zeybek et al. The Impact of Varying 
Numbers of Quadrivalent Human 
Papillomavirus Vaccine Doses on 
Anogenital Warts in the United States: 
A Database Study. Journal of lower 
genital tract disease. 2018. 
10.1097/lgt.000000000000040111 
 

The authors conducted a retrospective 
cohort study that included males and 
females aged 9 to 26 years who received 
varying numbers of vaccine doses 
between 2006 and 2015. The primary 
outcome was the incidence of anogenital 
warts starting 3 months after the last 
dose of the HPV vaccine. A total of 
440,532 females and 133,394 males 
were included in the study. The authors 
found a significant 2-way interaction (p 
< .0001) between the number of doses 
and age. For the group between 15 and 
19 years of age, the hazard ratio of 
anogenital warts for the 3-dose vaccine 
was 0.58 (95% CI = 0.49-0.70), 
compared with 0.65 (95% CI = 0.49-
0.85) and 0.67 (95% CI = 0.51-0.89) for 
the 1- and 2-dose groups, respectively. 
The authors conclude that 1, 2, and 3 
doses of the quadrivalent HPV vaccine 
were similarly effective against 
anogenital warts in 15- to 19-year-old 
adolescents, irrespective of sex. 

 
Basu et al. Two-dose 
recommendation for Human 
Papillomavirus vaccine can be 
extended up to 18 years – updated 
evidence from Indian follow-up 
cohort study. Papillomavirus 
Research. 2019. 
10.1016/j.pvr.2019.01.00412 
 

An earlier publication from the ongoing 
multi-centric study of the International 
Agency for Research on Cancer to 
evaluate less than three doses of the 
quadrivalent Human Papillomavirus 
(HPV) vaccine in India amongst 
unmarried girls demonstrated non-
inferior total antibody titres, 
neutralizing antibody titres and 
antibody avidity in 2-dose recipients 
compared to 3-dose recipients at 15-18 
years of age (Bhatla et al., 2018). The 
number of participants recruited at 15-
18 years of age was 1515 and 1795 in the 
3-dose and the 2-dose groups 
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respectively. At a median follow-up of 7 
years, incident HPV 16/18 infections 
were detected in 1.6% women receiving 
two doses and 0.8% women receiving 
three doses at 15-18 years. Frequency of 
incident infection was 7.0% in age- and 
site-matched unvaccinated women (n = 
1484). No persistent infection from HPV 
16 was observed in the 2- or 3-dose 
recipients and one (0.2%) persistent 
HPV 18 infection was documented, each 
in the 3-dose and 2-dose cohorts. 
Among unvaccinated women, the 
frequency of HPV 16/18 persistent 
infection was 1.7%. The authors 
conclude that protection offered by two 
doses of quadrivalent HPV vaccine 
against incident and persistent 
infections in recipients at 15-18 years is 
comparable to that seen in 3-dose 
recipients at 15-18 years. 

 
Acuti Martellucci et al. Human 
papillomavirus vaccine effectiveness 
within a cervical cancer screening 
programme: cohort study. BJOG: Int J 
Obstet Gy. 2020. 10.1111/1471-
0528.1642913 
 

In a retrospective cohort study of 7785 
women (mean age 27.5 years, SD 2.3) 
participating in an organized cervical 
screening programme in Ferrara 
Province, Italy, overall, 391 (5.0%) were 
vaccinated with ≥1 dose and 893 (11.5%) 
had abnormal cytology. Women 
receiving at least one vaccine dose were 
significantly less likely to have an 
abnormal cytology (aOR 0.52; 95% CI 
0.34-0.79). Similar results were 
observed for women receiving a single 
dose for both bivalent and quadrivalent 
vaccines. 

 
Dehlendorff et al. Effectiveness of 
varying number of doses and timing 
between doses of quadrivalent HPV 
vaccine against severe cervical lesions. 

The authors aimed to investigate the 
effectiveness of quadrivalent HPV 
(qHPV) vaccination against CIN2 or 
worse (CIN2+), by age at vaccination, 
number of doses, and to test whether 
optimal timing of 2 doses of qHPV 
vaccine can confer the same level of 



 
Leabharlann Sláinte na hÉireann | Health Library Ireland | Evidence 

Question CS+2022.06#240 | Current as at 16/05/2022 
 

 
18 

Vaccine. 2018. 
10.1016/j.vaccine.2018.09.011 

protection as the originally 
recommended three dose-schedule. A 
population-based cohort of all women 
aged 13-30 years, living in Denmark or 
Sweden during 2006-2013, was 
followed for qHPV vaccination status 
and first occurrence of CIN2+. The study 
cohort comprised 2,253,561 women, of 
which 33% were vaccinated during 
follow-up, and 1.7% were diagnosed 
with CIN2+. Vaccination at ages 13-16 
and 17-19 was associated with a reduced 
risk of CIN2+ after 3 doses (IRR = 0.23, 
95% CI 0.11-0.49, and IRR = 0.65, 95% 
CI 0.41-1.03, respectively), compared to 
being unvaccinated. After 1 and 2 doses 
there was a reduced risk, but not 
statistically significant. Women 
vaccinated ages 13-16 with 2 doses, 
where time between first and second 
dose was 5 months or longer showed no 
difference in risk compared to 3 doses. 
The authors conclude that women 
vaccinated with 3 doses of qHPV showed 
a reduced risk of CIN2+ if they were 
vaccinated before age 20, with a further 
reduced risk if vaccinated before age 17. 
Vaccination with 2 doses, with the 
second dose 5 months or longer after the 
first dose, did not yield an increased risk 
of CIN2+, compared to 3 doses. 

 
Bhatla et al. Are two doses of human 
papillomavirus vaccine sufficient for 
girls aged 15-18 years? Results from a 
cohort study in India. Papillomavirus 
research (Amsterdam, Netherlands). 
2018. 10.1016/j.pvr.2018.03.00814 
 

Immunogenicity and vaccine targeted 
HPV infection outcomes were compared 
between 1795 girls aged 15-18 years 
receiving two (1-180 days) and 1515 girls 
of same age receiving three (1-60-180 
days) doses. Immunogenicity outcomes 
in 15-18 year old two-dose recipients 
were also compared with the 10-14 year 
old three-dose (N = 2833) and two-dose 
(N = 3184) recipients. The 15-18 year old 
two-dose recipients had non-inferior 
L1-binding antibody titres at 7 months 
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against vaccine-targeted HPV types 
compared to three-dose recipients at 
15-18 years and three-dose recipients at 
10-14 years of age. Neutralizing 
antibody titres at 18 months in 15-18 
year old two-dose recipients were non-
inferior to same age three-dose 
recipients for all except HPV 18. The 
titres were inferior to those in the 10-14 
year old three-dose recipients for all 
targeted types. Frequency of incident 
infections from vaccine-targeted HPV 
types in the 15-18 year old two-dose 
recipients was similar to the three dose 
recipients. None of the girls receiving 
two or three doses had persistent 
infection from vaccine-targeted types. 
These findings support that two doses of 
HPV vaccine can be extended to girls 
aged 15-18 years. 

 
Crowe et al. Effectiveness of 
quadrivalent human papillomavirus 
vaccine for the prevention of cervical 
abnormalities: case-control study 
nested within a population based 
screening programme in Australia. 
BMJ (Clinical research ed.). 2014. 
10.1136/bmj.g145815 
 

In a case-control study of the 
effectiveness of quadrivalent HPV 
vaccine for the prevention of cervical 
abnormalities, the adjusted odds ratio 
for exposure to three doses of HPV 
vaccine compared with no vaccine was 
0.54 (95% CI 0.43 to 0.67) for high grade 
cases, and 0.66 (0.62 to 0.70) for other 
cases compared with controls with 
normal cytology, equating to vaccine 
effectiveness of 46% and 34%, 
respectively. The adjusted numbers 
needed to vaccinate were 125 (95% CI 97 
to 174) and 22 (19 to 25), respectively. 
The adjusted exposure odds ratios for 
two vaccine doses were 0.79 (95% CI 
0.64 to 0.98) for high grade cases and 
0.79 (0.74 to 0.85) for other cases, 
equating to vaccine effectiveness of 21%. 
The authors conclude that the 
quadrivalent HPV vaccine conferred 
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statistically significant protection 
against cervical abnormalities. 

 
Johnson Jones et al. Effectiveness of 1, 
2, and 3 Doses of Human 
Papillomavirus Vaccine Against High-
Grade Cervical Lesions Positive for 
Human Papillomavirus 16 or 18. 
American journal of epidemiology. 
2020. 10.1093/aje/kwz25316 
 

The authors analyzed data on cervical 
intraepithelial neoplasia (CIN) grades 2-
3 and adenocarcinoma in situ 
(designated CIN2+) from the HPV 
Vaccine Impact Monitoring Project 
(HPV-IMPACT; 2008-2014). Archived 
tissue from CIN2+ lesions was tested for 
37 types of HPV. Women were classified 
by number of doses received ≥24 
months before CIN2+ detection. Among 
3,300 women with available data on 
CIN2+, typing results, and vaccine 
history, 1,561 (47%) were HPV-16/18-
positive, 136 (4%) received 1 dose of 
HPV vaccine, 108 (3%) received 2 doses, 
and 325 (10%) received 3 doses. Adjusted 
odds ratios for vaccination with 1, 2, and 
3 doses were 0.53 (95% CI: 0.37, 0.76; VE 
= 47%), 0.45 (95% CI: 0.30, 0.69; VE = 
55%), and 0.26 (95% CI: 0.20, 0.35; VE = 
74%), respectively. The authors found 
significant vaccine efficacy against 
vaccine-type CIN2+ after 3 doses of HPV 
vaccine and lower but significant 
vaccine efficacy with 1 or 2 doses. 
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Search Strategy 

 

Ovid Embase 
The following Ovid Embase search strategy was used: Embase <1974 to 2022 May 13>  1 exp 
papillomavirus infections/ 36693 2 exp papillomaviridae/ 55590 3 ("human papilloma virus" 
or "human papillomavirus" or papillomaviridae or "HPV infection*" or papillomavirus or papilloma 
virus).ti,ab. 61666 4 1 or 2 or 3 90555 5 exp papillomavirus vaccines/ 15459 6
 ("HPV vaccine" or "human papilloma virus vaccine" or "human papillomavirus 
vaccine").ti,ab. 7797 7 (("human papilloma virus" or "human papillomavirus" or papillomaviridae 
or "HPV infection*" or papillomavirus or "papilloma virus") adj2 (vaccin* or immuni*)).ti,ab.
 6755 8 (hpv9 or ninevalent or nonavalent or 9v or "gardasil 9").ti,ab. 1421 9 (HPV4 or 
"HPV quadrivalent" or "HPV 4V" or HPV2 or "HPV bivalent" or "HPV 2V").ti,ab. 277 10 5 or 6 or 7 or 
8 or 9 19230 11 4 and 10 15049 12 immunization/ 103824 13
 "immuni?ation schedule".ti,ab. 2494 14 ("two dose*" or "three dose*" or "2 dose" or "3 
dose" or "dose three" or "dose 3" or "dose two" or "dose 2" or "second dose" or "third dose" or 
"2nd dose" or "3rd dose").ti,ab. 68294 15 12 or 13 or 14 169924 16 11 and 15
 2338 17 exp immunity/ 1657452 18 exp vaccine immunogenicity/ 5037 19 ("immune 
response" or immunity or immunogenicity or efficacy or effective*).ti,ab. 4346592 20 17 
or 18 or 19 5475500 21 16 and 20 1231 22 limit 21 to yr="2006 -Current" 1199 

 

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Ebsco Medline 
The following Ebsco Medline search strategy was used: 1   (MH "Papillomavirus Infections+")
 39,538 2   (MH "Papillomaviridae+")  36,269 3   AB ( "human papilloma virus" or 
"human papillomavirus" or papillomaviridae or "HPV infection*" or papillomavirus or "papilloma       
virus" ) OR TI ( "human papilloma virus" or "human papillomavirus" or papillomaviridae or "HPV 
infection*" or papillomavirus or       "papilloma virus" )  51,212 4   S1 OR S2 OR S3 67,164 5   
(MH "Papillomavirus Vaccines+")  9,402 6   TI ("HPV vaccine*" or "human papilloma 
virus vaccine" or "human papillomavirus vaccine*" or "papillomavirus vaccine*") OR AB       ("HPV 
vaccine*" or "human papilloma virus vaccine" or "human papillomavirus vaccine*" or 
"papillomavirus vaccine*") 7,311 7   AB ( ("human papilloma virus" or "human papillomavirus" 
or papillomaviridae or "HPV infection*" or papillomavirus or "papilloma       virus" ) N2 (vaccin* or 
immuni*) ) OR TI ( ("human papilloma virus" or "human papillomavirus" or papillomaviridae or 
"HPV infection*"       or papillomavirus or "papilloma virus" ) N2 (vaccin* or immuni*) ) 6,736 8   AB ( 
HPV9 or ninevalent or nonavalent or 9V or "Gardasil 9" ) OR TI ( HPV9 or ninevalent or nonavalent or 
9V or "Gardasil 9" ) 1,016 9   AB ( HPV4 or "HPV quadrivalent" or "HPV 4V" or HPV2 or "HPV 
bivalent" or "HPV 2V" ) OR TI ( HPV4 or "HPV quadrivalent" or "HPV        4V" or HPV2 or "HPV 
bivalent" or "HPV 2V" ) 180 10  S5 OR S6 OR S7 OR S8 OR S9 13,179 11   S4 AND S10 
 11,563 12   (MH "Immunization Schedule")  11,341 13   AB ( "two dose*" or "three 
dose*" or "2 dose*" or "3 dose*" or "dose three" or "dose 3" or "dose two" or "dose 2" or "second 
dose" or       "third dose" ) OR TI ( "two dose*" or "three dose*" or "2 dose*" or "3 dose*" or "dose 
three" or "dose 3" or "dose two" or "dose 2" or       "second dose" or "third dose" ) 46,752 14   
S12 OR S13 56,207 15   S11 AND S14  1,034 16  (MH "Immunity+")   412,335 17   (MH 
"Immunogenicity, Vaccine") 2,947 18   AB ( "immune response" or immunity or immunogenicity 
or efficacy or effective* ) OR TI ( "immune response" or immunity or        immunogenicity or efficacy 
or effective* )  3,254,308 19   S16 OR S17 OR S18 3,522,244 20  S15 AND S19   521 
S15 AND S19  Limiters - Date of Publication: 20060101-20221231   509 

 

Cochrane Trials 
The following search strategy was used: #1 MeSH descriptor: [Papillomavirus Infections] this 
term only 892 #2 MeSH descriptor: [Papillomaviridae] 1 tree(s) exploded 673 #3 "human 
papilloma virus" OR "human papillomavirus" OR papillomaviridae OR "hpv infection*" OR 
papillomavirus OR "papilloma virus" 2987 #4 #1 OR #2 OR #3 2989 #5 MeSH 
descriptor: [Papillomavirus Vaccines] explode all trees 405 #6 "hpv vaccine*" OR "human 
papilloma virus vaccine*" OR "human papillomavirus vaccine*" OR "papillomavirus vaccine*" OR 
"papilloma virus vaccine*" 867 #7 ("human papilloma virus" OR "human papillomavirus" OR 
papillomaviridae OR "HPV infection*" OR papillomavirus OR "papilloma virus") NEAR/2 (vaccin* 
OR immuni*) 897 #8 hpv9 OR ninevalent OR nonavalent OR 9v OR "gardasil 9" 330 #9
 hpv4 OR "hpv quadrivalent" OR "hpv 4v" OR hpv2 OR "hpv bivalent" OR "hpv 2v" 27 
#10 #5 OR #6 OR #7 OR #8 OR #9 1407 #11 #4 AND #10 1066 #12 MeSH 
descriptor: [Immunization Schedule] explode all trees 1153 #13 "two dose*" OR "three 
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dose*" OR "2 dose" OR "3 dose" OR "dose three" OR "dose 3" OR "dose two" OR "dose 2" OR 
"second dose" OR "third dose" OR "2nd dose" OR "3rd dose" 17125 #14 #12 OR #13
 17903 #15 #11 AND #14 225 #16 MeSH descriptor: [Immunity] explode all trees
 4188 #17 MeSH descriptor: [Immunogenicity, Vaccine] explode all trees 490 #18
 "immune response" OR immubnity OR immunogenicity OR efficacy OR effective*
 658427 #19 #16 OR #17 OR #18 660662 #20 #15 AND #19 191 #21 #20 with 
Cochrane Library publication date Between Jan 2006 and Jun 2022 187 

 

Cochrane Systematic Reviews 
The following search strategy was used: #1 MeSH descriptor: [Papillomavirus Infections] this 
term only 892 #2 MeSH descriptor: [Papillomaviridae] 1 tree(s) exploded 673 #3 "human 
papilloma virus" OR "human papillomavirus" OR papillomaviridae OR "hpv infection*" OR 
papillomavirus OR "papilloma virus" 2987 #4 #1 OR #2 OR #3 2989 #5 MeSH 
descriptor: [Papillomavirus Vaccines] explode all trees 405 #6 "hpv vaccine*" OR "human 
papilloma virus vaccine*" OR "human papillomavirus vaccine*" OR "papillomavirus vaccine*" OR 
"papilloma virus vaccine*" 867 #7 ("human papilloma virus" OR "human papillomavirus" OR 
papillomaviridae OR "HPV infection*" OR papillomavirus OR "papilloma virus") NEAR/2 (vaccin* 
OR immuni*) 897 #8 hpv9 OR ninevalent OR nonavalent OR 9v OR "gardasil 9" 330 #9
 hpv4 OR "hpv quadrivalent" OR "hpv 4v" OR hpv2 OR "hpv bivalent" OR "hpv 2v" 27 
#10 #5 OR #6 OR #7 OR #8 OR #9 1407 #11 #4 AND #10 1066 #12 MeSH 
descriptor: [Immunization Schedule] explode all trees 1153 #13 "two dose*" OR "three 
dose*" OR "2 dose" OR "3 dose" OR "dose three" OR "dose 3" OR "dose two" OR "dose 2" OR 
"second dose" OR "third dose" OR "2nd dose" OR "3rd dose" 17125 #14 #12 OR #13
 17903 #15 #11 AND #14 225 #16 MeSH descriptor: [Immunity] explode all trees
 4188 #17 MeSH descriptor: [Immunogenicity, Vaccine] explode all trees 490 #18
 "immune response" OR immubnity OR immunogenicity OR efficacy OR effective*
 658427 #19 #16 OR #17 OR #18 660662 #20 #15 AND #19 191 #21 #20 with 
Cochrane Library publication date Between Jan 2006 and Jun 2022 187 
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_______________ 

Levels of Evidence 
 

The following schema was used to grade the levels of evidence included: 
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