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Cervical cancer is the most common cancer experienced by women worldwide;
however, screening techniques are very effective for reducing the risk of death. The
national cervical cancer screening program was implemented in Taiwan in 1995.

=13

1. screening:Screening is performed using cervical cytology (Pap test) or a human
papillomavirus (HPV) test, or a combination of the two tests.

2. Vaccine: Each of the three HPV vaccines is a noninfectious, virus-like particle (VLP) vaccine.
2vHPV, 4vHPV and 9vHPV all target HPV 16 and 18, types that cause approximately 66% of
cervical cancers and the majority of other HPV-associated cancers in both women and men
in the United States.8 Both 4vHPV and 9vHPV also protect against HPV 6 and 11, types that
cause anogenital warts. In addition, 9vHPV also targets five additional cancer causing types
(HPV 31, 33, 45, 52, and 58) which cause about 15% of cervical cancers. 4vHPV and
9vHPV are licensed and recommended for use in females and males; 2vHPV is licensed and
recommended for use in females.
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(A) Are the results of the trial
valid?

Screening Questions




Validity
ME

Screening Questions

1. Did the trial address a clearly focused issue?

et E SR T —E /BB BRI ExE ?

HINT: An issue can be “focused” In terms of
1. The population studied

2. The intervention given

3. The comparator given

4. The outcome considered
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BACKGROUND

The investigational 9-valent viruslike particle vaccine against human papillomavirus
(HPV) includes the HPV types in the quadrivalent HPV (QHPV) vaccine (6, 11, 16, Females aged 16-26 Y/O
and 18) and five additional oncogenic types (31, 33, 45, 52, and 58). Here we present
the results of a study of the efficacy and immunogenicity of the 9vHPV vaccine in
women 16 to 26 years of age.

METHODS 9-valent cervical vaccine
We performed a randomized, international, double-blind, phase 2b-3 study of the

9vHPV vaccine in 14,215 women. Participants received the 9vHPV vaccine or the
gHPV vaccine in a series of three intramuscular injections on day 1 and at months
2 and 6. Serum was collected for analysis of antibody responses. Swabs of labial,

vulvar, perineal, perianal, endocervical, and ectocervical tissue were obtained and Quadriva|ent cervical vaccine
used for HPV DNA testing, and liquid-based cytologic testing (Papanicolaou testing)
was performed regularly. Tissue obtained by means of biopsy or as part of definitive
therapy (including a loop electrosurgical excision procedure and conization) was
tested for HPV.

RESULTS Prevention cervical cancer
The rate of high-grade cervical, vulvar, or vaginal disease irrespective of HPV type
(i.e., disease caused by HPV types included in the 9vHPV vaccine and those not
included) in the modified intention-to-treat population (which included participants
with and those without prevalent infection or disease) was 14.0 per 1000 person-years
in both vaccine groups. The rate of high-grade cervical, vulvar, or vaginal disease re- 54 m/o
lated to HPV-31, 33, 45, 52, and 58 in a prespecified per-protocol efficacy popula-
tion (susceptible population) was 0.1 per 1000 person-years in the 9vHPV group
and 1.6 per 1000 person-years in the gHPV group (efficacy of the 9vHPV vaccine, h==F, 0

96.7%; 95% confidence interval, 80.9 to 99.8).grAnu'body responses to HPV-6, 11, 16, 1’E%' R m"%’ HE T PICOT - .‘u: t "ﬁmn%%
and 18 were noninferior to those generated by the gHPV vaccine. Adverse events re- Yes °

lated to injection site were more common in the 9vHPV group than in the gHPV group.

' Yes No Unclear
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2. Was the assignment of patients to treatments
randomised?

kbR E S E SR D IKE S ?

HINT: Consider

1. How was this carried out?

2. Was the allocation sequence concealed from
3. researchers and patients?
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BACKGROUND

The investigational 9-valent viruslike particle vaccine against human papillomavirus
(HPV) includes the HPV types in the quadrivalent HPV (QHPV) vaccine (6, 11, 16,
and 18) and five additional oncogenic types (31, 33, 45, 52, and 58). Here we present
the results of a study of the efficacy and immunogenicity of the 9vHPV vaccine in
women 16 to 26 years of age.
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METHODS

We performed a randomized, international, double-blind, phase 2b-3 study of the
9vHPV vaccine in 14,215 women. Participants received the 9vHPV vaccine or the
qHPV vaccine in a series of three intramuscular injections on day 1 and at months
2 and 6. Serum was collected for analysis of antibody responses. Swabs of labial,
vulvar, perineal, perianal, endocervical, and ectocervical tissue were obtained and
used for HPV DNA testing, and liquid-based cytologic testing (Papanicolaou testing)
was performed regularly. Tissue obtained by means of biopsy or as part of definitive
therapy (including a loop electrosurgical excision procedure and conization) was
tested for HPV.

RESULTS

The rate of high-grade cervical, vulvar, or vaginal disease irrespective of HPV type
(i.e., disease caused by HPV types included in the 9vHPV vaccine and those not
included) in the modified intention-to-treat population (which included participants
with and those without prevalent infection or disease) was 14.0 per 1000 person-years
in both vaccine groups. The rate of high-grade cervical, vulvar, or vaginal disease re-
lated to HPV-31, 33, 45, 52, and 58 in a prespecified per-protocol efficacy popula-
tion (susceptible population) was 0.1 per 1000 person-years in the 9vHPV group
and 1.6 per 1000 person-years in the gHPV group (efficacy of the 9vHPV vaccine,
96.7%; 95% confidence interval, 80.9 to 99.8). Antibody responses to HPV-6, 11, 16,
and 18 were noninferior to those generated by the gHPV vaccine. Adverse events re-
lated to injection site were more common in the 9vHPV group than in the gHPV group.

' Yes No Unclear




3. Were all of the patients who entered the trial properly accounted for at
Iits conclusion?

=L FIENRBHEMAALGRPEDN ?

HINT: Consider
~— - 1. Was the trial stopped early?
2. Were patients analysed in the groups to which they were
randomised?




RESULTS o

The rate of high-grade cervical, vulvar, or vaginal disease irrespective of HPV type 1 o 1§‘ . I ntent] on -TO-Treat (ITT)
(i.e., disease caused by HPV types included in the 9vHPV vaccine and those not o

included) in the modified intention-to-treat population (which included participants ana IYS]S

with and those without prevalent infection or disease) was 14.0 per 1000 person-years

in both vaccine groups. The rate of high-grade cervical, vulvar, or vaginal disease re-

lated to HPV-31, 33, 45, 52, and 58 in a prespecified per-protocol efficacy popula- 2 ° IOSS fOllOW'Up < 1 %
tion (susceptible population) was 0.1 per 1000 person-years in the 9vHPV group

and 1.6 per 1000 person-years in the qHPV group (efficacy of the 9vHPV vaccine,

96.7%; 95% confidence interval, 80.9 to 99.8). Antibody responses to HPV-6, 11, 16,

and 18 were noninferior to those generated by the gHPV vaccine. Adverse events re-

lated to injection site were more common in the 9vHPV group than in the gHPV group.

' Yes No Unclear
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Detailed questions

HINT: Think about

1. Patients?

2. Health workers?
3. Study personnel?



METHODS 1’E:¥E

STUDY DESIGN 1. 1&%% ] rdouble bllndJ
We conducted a randomized, international, multi- A% ¥ HEERE

center, double-blind study of the immunogenicity,
efficacy, and side-effect profile of the 9vHPV vac- Observer blaS

cine in women 16 to 26 years of age. The study '“" ]: % . r b|lnd ]

was based on a phase 2-3 adaptive design (see 1y 91_,% . r b“nd ]
the Supplementary Appendix, available with the
full text of this article at NEJM.org). An initial
group of 1242 women were randomly assigned
to receive one of three doses of the 9vHPV vac-
cine or a qHPV vaccine control. A larger group
of 13,598 women were then randomly assigned
to receive either the 9vHPV vaccine at the dose
selected on the basis of results in the initial
group or the qHPV vaccine control. The efficacy
study included these 13,598 women together with
the 307 women in the initial group assigned to
receive the 9vHPV vaccine at the dose selected
and the 310 women in the initial group assigned
to the qHPV vaccine, representing a total of
14,215 women (Fig. S1 and S2 in the Supplemen-
tary Appendix).

' Yes No Unclear




Validit
WE

y
Ol
0

5. Were the groups similar at the start of the trial?

e DikZ2NmAAREESSHAE ot ?

HINT: Look at
« Other factors that might affect the outcome
such as age, sex, social class




RESULTS

STUDY POPULATION

A total of 14,215 participants underwent random-
ization for the efficacy portion of this study (Fig.
S1 in the Supplementary Appendix). The makeup
of the populations for the efficacy and immuno-
genicity analyses is shown in Table S1 in the

Supplementary Appendix. The baseline character-
istics were similar in the two vaccination groups
(Table 1).

' Yes No

\1dIty
=

Unclear




225 pg of the adjuvant amorphous aluminum
hydroxyphosphate sulfate (AAHS)." A 0.5-ml
dose of 9vHPV vaccine contains 30 pg of HPV-6,
40 pg of HPV-11, 60 pg of HPV-16, 40 ug of
HPV-18, 20 pug of HPV-31, 20 ug of HPV-33, 20
pg of HPV-45, 20 pg of HPV-52, and 20 pug of
HPV-58 viruslike particles, and 500 g of AAHS.
Vaccines were administered as a 0.5-ml intramus-
cular injection in three doses, on day 1 and at
month 2 and month 6. Information on random-
ization to a vaccine group is available in the
Supplementary Appendix. At study vaccination
visits, all participants received a vaccination re-
port card on which they recorded oral tempera-
tures on each of the 5 days after vaccination and

adverse events related to the injection site as well
as systemic adverse events on each of the 15 days
after vaccination.




(B) What are the results?




mportance

ING3

m; AN

< SOLUTIONS  OUTCOMES)

HINT: Consider

1. What outcomes were measured?

2. Is the primary outcome clearly specified?

3. What results were found for each outcome?
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Table 2. Effect of 9vHPV Vaccine on the Incidence of Cervical, Vulvar, and Vaginal Disease and of Persistent HPV-Rel

End Point

Modified intention-to-treat population
High-grade cervical, vulvar, and vaginal diseaseT
All participants
HPV-uninfected on day 1
Not related to 9 vaccine HPV typesi{
Related to 9 vaccine HPV typesi
HPV-infected onday 1
Not related to 9 vaccine HPV typesi
Related to 9 vaccine HPV types$
Average risk reduction§

High-grade cervical epithelial neoplasia. adenocarcino-
ma in situ, and cervical cancer

All participants
HPV-uninfected on day 1
Not related to 9 vaccine HPV types{
Related to 9 vaccine HPV types{
HPV-infected onday 1
Not related to 9 vaccine HPV types{
Related to 9 vaccine HPV types®
Average risk reduction§

SvH PV Vaccine

(N =7099)
cases /1000

no.Srotal no. person-yr

34077027
26,3032
26,3032
os3032
314/399S
141/399S
17373992

325/6882
262976
26,2976

oy2976

29973906

131/3906

168/3906

9-valent cervical vaccine

14.0
2.4
2.4
0.0

23.1

10.0

12.4

14.1
2.5
2.5
0.0

23.3

10.1

i3.0

qQqHPV Vaccine

(N =7105)

no. ftotal no.

34477027
46,3077
33,3077
1373076

29873950

13773950

16173946

326/6871
44,3009
3173009
1373009

282/3862

13273862

15073862

14.0
4.2
3.0
1.2
22.1
S.8
11.6

14.1
4.2
3.0
1.2
22.2
10.3
127

0.7 (-15.7 to 14.8)
42.5 (7.9 to 65.9)
19.7 (—34.5 to S2.5)

100 (70.4 to 100)
—4.8 (—23.3 to 10.8)
—2.0 (—30.0 to 19.9)
-6.8 (—33.2 to 14.3)
19.0 (—1.6 to 35.3)

-0.3 (-17.3 to 14.3)
39.7 (1.8 to 64.3)
14.3 (—49.1 to 49.1)

100 (70.3 to 100)
~5.3 (—24.1 to 10.8)
1.8 (-26.0 to 23.5)

~11.3 (-39.6 to 11.0)

17.1 (4.2 to 34.0)

mportance
ERME

Quadrivalent cervical vaccine

54 m/o

RR=0.7[-15.7,14.8])(95%Cl)

NECEHMENEEEAETER High-grade cervical, vulvar, and

vaginal disease i fEFEEER
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8. How premse was the estimate of the treatment

effect?;ABENRIEFTHERSZEE ?

HINT: Consider
« What are the confidence limits?
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Table 2. Effect of 9vHPV Vaccine on the Incidence of Cervical, Vulvar, and Vaginal Disease and of Persistent HPV-Rel

End Point

Modified intention-to-treat population
High-grade cervical, vulvar, and vaginal diseaseT
All participants
HPV-uninfected on day 1
Not related to 9 vaccine HPV typesi{
Related to 9 vaccine HPV typesi
HPV-infected onday 1
Not related to 9 vaccine HPV typesi
Related to 9 vaccine HPV types$
Average risk reduction§

High-grade cervical epithelial neoplasia. adenocarcino-
ma in situ, and cervical cancer

All participants
HPV-uninfected on day 1
Not related to 9 vaccine HPV types{
Related to 9 vaccine HPV types{
HPV-infected onday 1
Not related to 9 vaccine HPV types{
Related to 9 vaccine HPV types®
Average risk reduction§

SvH PV Vaccine

qQqHPV Vaccine

d Infecti -

(N =7099) (N =7105) (95% 1)
cases /1000 cases/1000
no.Srotal no. person-yr no. ftotal no. person-yr
34077027 14.0 344,7027 14.0 0.7 (-15.7 1o 14.8)
263032 2.4 463077 4.2 42.5 (7.9 to 65.9)
263032 2.4 333077 3.0 19.7 (—34.5 to 52.5)
O/3032 0.0 1373076 1.2 100 (70.4 to 100)
31473995 23.1 298/3950 - o Az | —4.8 (—23.3 o 10.8)
141 /3995 10.0 13773950 S.8 —2.0 (—30.0 to 19.9)
17373992 12.4 16173946 11.6 —-6.8 (-33.2 to 14.3)
— —_ —_— _— 19.0 (—1.6 to 35.3)
325/6882 14.1 326/6871 14.1 —0.3 (-17.3 to 14.3)
262976 2.5 44/3009 4.2 39.7 (1.8 1o 64.3)
26/2976 2.5 3173009 3.0 14.3 (—49.1 to 49.1)
0oy2976 0.0 1373009 1.2 100 (70.3 to 100)
29973906 23.3 282/3862 22.2 ~5.3 (-24.1 to 10.8)
131 /3906 10.1 132/3862 10.3 1.8 (-26.0 o 23.5)
16873906 i13.0 15073862 11.7 -11.3 (-39.6© 11.0)

— 17.1 (4.2 to 34.0)

9-valent cervical vaccine

mportance
E3

Quadrivalent cervical vaccine

54 m/o

RR=-0.3[-17.3,14.3])(95%Cl)

NEZENRR 95%EHEEME LSRR T 5745828.6%

EHEERE




= 29k
J ==

£ 45-OCEBM Level of Evidence, 2011

problem?

surveys (or censuses)

that allow matching to local
circumstances**

Question Step 1 Step 2 Step 3 Step 4 Step 5 (Level 5)
Level 1%) Level 2%) Level 3*) Level 4%)
How common Is the Local and current random sample  [Systematic review of surveys  Local non-random sample** Case-series*™* n/a

Ts this diagnostic or
monitoring test
Rccurate?

X Diagnosis)

Systematic review

of cross sectional studies with
consistently applied reference
standard and blinding

Individual cross sectional
studies with consistently
ppplied reference standard and
plinding

Non-consecutive studies, or studies without
consistently applied reference standards**

Case-control studies, or Mechanism-based
Fpoor or non-independent reasoning
reference standard**

What will happen if
we do not add a
therapy?

K Prognosis)

Systematic review
of inception cohort studies

Does this
intervention help?
{ Treatment Benefits)
What are the
COMMON harms?
{ Treatment Harms)

What are the RARE
rms?
Treatment Harms)

Systematic review

Systematic review of randomized
trials, systematic review

of nested case-control studies, n-
pf-1 trial with the patient you are
raising the question about, or
pbservational study with dramatic
effect

Systematic review of randomized
rials or n-of-1 trial

s this (early
ection) test
rthwhile?

Screening)

Systematic review of randomized
trials

Z Rk ZIEH

L WT3uon

Re 1R EIR

REHE

—EE

of randomized trials or n-of-1 trisg

Inception cohort studies

Randomized trial
or observational study with
dramatic effect

or (exceptional

study with drargitic effect

Randomized tri
or (exceptional
study with dra

) observational
ptic effect

ilandomnzcd tri

AEETRIR )
RAIEHE(95%CIiBX)

[

Cohort study or control arm of randomized trial*

<randomized comtrolled cohort/follow-up

on-randomized controlled cohort/follow-up

) observational study (post-marketing survedllance) provided

there are sufficent numbers to rule out a
commeon harm. (For long-term harms the
o jon of s

Case-series or case-
control studies, or poor
Quality prognostic cohort
study**

Case-series, case-control Mechan s'n-basedﬂ
studies, or historically reasoning
controlled studies™™ |

Case-series, case-control, Mechanism-based
or historically controlled reasoning
stugdies**

n/a
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(c) Will the results help
locally?
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9. Can the results be applied in your context? (or to
the local population?)

Lttt =& ol FEAREIREVRSE ?

HINT: Consider whether
* Do you think that the patients covered by the trial are similar

enough to the patients to whom you will apply this?, if not how to
they differ?
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Females aged 16-26 y/o 25y/o married female patient

_ _ 9-varient HPV vaccine (9vHPV)
9-valent cervical vaccine

Quadrivalent cervical vaccine 4-varient HPV vaccine (9vHPV)

Prevention cervical cancer Immunogenicity
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YYes No Unclear
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10. Were all important outcomes considered?

L FIEEENEMR GRS =R 7

HINT: Consider whether
1. Is there other information you would like to have seen
2. If not, does this affect the decision?
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-0.3[-17.3,14.3]

Sz ErIR R T B R RERIEEZE Outcome @ WO ETIESINNT

Main outcome
igh- ' pithelial neoplasia, adenocarcino- ma in situ,

and cervical cancer

mvulvar, and vaginal disease
v Yes ¥ No ¥ Unclear
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11. Are the benefits worth the harms and costs?

SEHEREEZMRNEGENEEESER ?

HINT: Consider
 Evenif this is not addressed by the review, what do you think?
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