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This Letter to the Editor comments upon a recent publica-
tion on the impact of Cervarix vaccination on Human Pap-
illomavirus (HPV) infection and cervical cancer in the
United Kingdom in which estimates of long-term, cross-
protection against non-vaccine HPV types of 20 y were pro-
vided. However, the article fails to cite several studies
regarding the durability of cross-protection. Overall, studies
have shown that while virus-like particle (VLP) HPV vac-
cines have demonstrated consistently high and long-lasting
type-specific protection against the included HPV types,
cross-protection efficacy against non-vaccine types is lower
and wanes over time. It is also noted that cross-protection
antigens are not specifically manufactured, quality-con-
trolled or potency tested as are the vaccine HPV VLPs that
undergo such testing before release of product.

The report by Van Effelterre, et al. (2016) presented various
‘vaccine scenarios’ for the efficacy of the bivalent Human Papil-
lomavirus (HPV) vaccine in order to inform the health econom-
ics model presented in the paper.1 Estimates of efficacy included
impact of vaccination on lifelong, 20-year cross-protection versus
no protection against cervical intraepithelial neoplasia (CIN2C)
and cancer due to HPV 31/33/45 and 9 other HPV types. Esti-
mates of efficacy were drawn from the end of study results of
the phase III study, PATRICIA, which lasted 4 y.2

Unfortunately, the authors failed to cite some important
findings regarding the likely durability of cross-protection,
including reports from study-extension data on the long term
effectiveness of the bivalent HPV vaccine. Although long-term
studies have demonstrated continued protection against those
specifically manufactured HPV types present in a quadrivalent
HPV vaccine (6/11/16/18) through 8 y of follow-up3 and the
bivalent HPV vaccine (16/18) for up to 9 years,4 long-term fol-
low-up studies that have evaluated continued effectiveness due
to cross-protection post-vaccination are more limited, and
have shown at best, partial protection that markedly wanes
over time.

For example, Malagon, et al., performed a meta-analysis of
HPV vaccine clinical trials including the 4-year PATRICIA trial
and longer-term trials of the bivalent vaccine.5 The analysis
reported that while the bivalent vaccine conferred cross-protec-
tion for HPV types 31, 33, and 45 at varying degrees, estimates
of efficacy were lost by 6 y of follow-up. An evaluation of a

long-term extension of a Phase II study of the bivalent vaccine
by Naud, et al. showed no cross-protection against persistent
infection and high-grade disease for any non-vaccine type,
including 31, 33, and 45 at 9 y of follow-up.4 Another analysis
of the efficacy across these HPV types for the bivalent vaccine
using extension study and registry data by Saah et al., similarly
showed a waning of response in non-vaccine types (see
Table 1).6 Estimates of efficacy based on persistent infection
were assessed, which obviated complications of HPV attribu-
tion in tissue specimens tested by PCR. Efficacy against HPV
types 16 and 18 ranged from 92 to 100% for all time points;
whereas efficacy for HPV types 31, 33, and 45 ranged from
43% to 79% at 4 years, then declined by 6.4 y to ¡16% to 52%,
and to ¡52% to 10% at 8 y. At year 8, the case distribution for
HPV 16 was 12 in the placebo group vs. none in the vaccine
group, whereas the 12 cases due to HPV 31 were evenly split
between vaccine (6 cases) and placebo groups (6 cases). A simi-
lar unfavorable case split was seen for HPV 33 and also for
HPV 45. In an analysis of 2 phase III studies of the bivalent vac-
cine cross-protection efficacy for persistent HPV 31/33/45
infection was not found in women vaccinated with a 2-dose
regimen of the bivalent vaccine,7 adding evidence of the rela-
tively weak nature of the immune response to cross-protective
antigens in the vaccines.

An analysis was undertaken by the authors of this letter to esti-
mate the impact of HPV vaccination on HPV infection as related
to vaccine-specific types over time. The effects of the quadrivalent
vaccine (types 6/11/16/18) and a nonavalent vaccine (types 6/11/
16/18/31/33/45/52/58) on the incidences of cervical cancer, CIN1
and CIN2/3 were compared using a model adapted from that pre-
viously reported by Elbasha and Dasbach,8 based on clinical trial
data from both vaccines during up to 6 years, similar to the model
used by Van Effelterre et al.1 The incidences of cervical cancer,
CIN1 and CIN2/3 were reduced for the respective HPV types (16
and 18) for the quadrivalent vaccine and (16/18/31/33/45/52/58)
for the nonavalent vaccine over time. Compared with the quadriva-
lent vaccine, the nonavalent vaccine reduced cervical cancer cases
by an additional 20% (Fig. 1A), CIN1 by an additional 38%
(Fig. 1B), and CIN2/3 by an additional 33% (Fig. 1C) in >16,000
females, as estimated through 100 y.

In conclusion, while HPV virus-like particle (VLP)-vaccines
have demonstrated consistently high and long-lasting type-
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specific protection, cross-protection efficacy against non-vaccine
HPV types is lower and declines over time. It should also be
noted that cross-protection antigens are not specifically manufac-
tured, quality controlled or potency tested as are the vaccine
HPV VLPs that undergo such testing before release of product.
Overall, HPV vaccination is expected to provide consistent and
long-term protection for the manufactured HPV types present in
the vaccine. This includes a high level type-specific protection
against the 9 types represented in the nonavalent HPV vaccine.
Cross-protection effectiveness is essentially an epiphenomenon
that is short-lived and should not be used in calculating favorable
outcomes for 20 years, much less lifetime protection.
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Table 1. Bivalent HPV vaccine efficacy against individual vaccine and non-vaccine HPV types: Comparison of 6-month persistent infection.

Phase III (Study 008-PATRICIA).9,10

Follow-up: 4 y TVC-Na
Phase II (Study 007).11

Follow-up: up to 6.4 y ATP-Eb
Phase II (Study 023).12

Follow-up: up to 8 y ATP-Eb

HPV Type
Vaccine
N D 5427

Control
N D 5399

VE %
(95% CI)

Vaccinec

N D 560
Controlc

N D 553
VE %

(95% CI)
Vaccine
N D 223

Control
N D 213

VE %
(95% CI)

HPV16/18 35 521 94 (91.1, 95.6)� 0 34 100 (90, 100)� 0 17 100 (80, 100)�

HPV16 22 395 95 (91.8, 96.7)� 0 27 100 (87, 100)� 0 12 100 (69, 100)�

HPV18 13 166 92 (86.5, 96)� 0 10 100 (60, 100)� 0 8 100 (50, 100)�

HPV31 38 163 77 (67.2, 84.4)� 5 9 48 (<0, 86) 6 6 10 (<0, 76)
HPV33 53 92 43 (19.3, 60.2)� 6 5 ¡16 (<0, 71) 6 4 ¡37 (<0, 68)
HPV45 13 61 79 (61.3, 89.4)� 2 4 52 (<0, 96) 5 3 ¡52 (<0, 70)

�D statistical significance; ATP-E D according-to-protocol for efficacy; TVC-ND total vaccinated cohort-naive; VE D vaccine effectiveness
aTVC-N: included subjects who were given at least 1 vaccine dose, were evaluable for efficacy and at baseline had normal cytology, were DNA (¡) for all 14 oncogenic
HPV types investigated, and were sero (¡) for HPV 16 and 18; cases were counted after Day 1; in Protocol 008, the efficacy analyses for HPV 16 and/or 18 were per-
formed in the ATP-E population.

bATP-E: included subjects who met all eligibility criteria, complied with study procedures, and had data available for the efficacy measure considered; TVC-N in Protocol
008 and ATP-E in Protocol 007/023 are equivalent since subjects in 007/023 were only enrolled if they were PCR (¡) to the 14 HPV types tested, sero (¡) to HPV 16 and
18, and had a normal Pap test at screening.

cNumber of subjects represent enrollment into the initial study, Protocol 001; of these, 393 and 383 vaccine and placebo recipients, respectively, continued in the follow-
up study (Protocol 007); all subjects with follow-up were included in efficacy analyses.
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