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O

ver the past year, we have gained further
insight into the efficacy and safety of
the human papillomavirus (HPV) vaccines;
received new, practical cervical screening
guidance from the Centers for Disease Control and Prevention (CDC); and gathered

further evidence that colposcopy is not as
sensitive at detecting high-grade cervical disease as we once thought.
In this article, I describe each of these
developments in depth.
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PV 16 accounts for about 55% of all
cases of cervical cancer and HPV 18 for
another 15%—and both HPV vaccines on the
market provide coverage against these two
types. Because vaccination stands to reduce
the burden of cervical disease so dramatically, it behooves us to achieve the highest
possible vaccination rate for girls and young
women.
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Regrettably, fewer than 40% of the eligible female population of the United States
has received one or more injections of
either the bivalent (HPV 16, 18) (Cervarix)
or quadrivalent (HPV 6, 11, 16, 18) (Gardasil) vaccine—with the vaccination rate varying considerably by geographic location
and socioeconomic status.1 Clearly, we have
much work ahead of us to improve this rate.

What’s the big picture?
Each trial of the HPV vaccine to date has
demonstrated high efficacy and safety. Drawing from the individual findings of these trials to develop a snapshot of overall efficacy
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Effect of HPV vaccination on high-grade cervical disease
Group

Relative risk of CIN 2+

Reduction in CIN 2+

HPV 16

HPV 18

HPV 16

HPV 18

Intention to treat

0.47

0.16

53%

84%

Per protocol

0.04

0.10

96%

90%

CIN = cervical intraepithelial neoplasia
SOURCE: Lu B, et al. Efficacy and safety of prophylactic vaccines against cervical HPV infection and diseases among women: a systematic review and meta-analysis. BMC Infect Dis. 2011;11(1):13.

and safety has been difficult, however, owing
to multiple clinical endpoints, differences in
both the number of virus-like particle types
and in the adjuvant used in each vaccine,
variability of the populations, and different
definitions of efficacy. These limitations have
made it difficult for clinicians and patients to
make an informed decision about which vaccine to choose.
To address these concerns, Lu and colleagues conducted a comprehensive systematic review and meta-analysis of seven
unique randomized, controlled trials with
a total enrollment of 44,141 females. Their
goal: to assess the safety and efficacy of both
vaccines against multiple virologic and clinical endpoints, including efficacy not only
against the primary HPV vaccine types, but
closely related types as well.
They focused on two groups of girls and
women:
• The per protocol population (PPP)
included females who were both DNAand sero-negative to the HPV types contained in the vaccine at the start and end
of the vaccination period. The PPP group
received all three injections of the vaccine, with no protocol violations.
• The intention-to-treat cohort (ITT)
included women and girls who had
received one or more doses of the vaccine or placebo and who had follow-up
data available, regardless of HPV status
at enrollment.
The PPP more closely resembles the
sexually naïve population that stands to benefit most from the full vaccination series,
whereas the ITT is more similar to girls and
women 18 to 26 years old who are seeking
“catch-up” vaccination, most of them having
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initiated sexual activity or had less than perfect compliance with vaccination, or both.
In the ITT cohort, the pooled relative
risk (RR) for HPV 16-related cervical intraepithelial neoplasia (CIN) grade 2 or worse
was 0.47, corresponding to a pooled efficacy
of 53%, a statistically significant benefit. In
the PPP, the RR was 0.04, corresponding to
a pooled efficacy of 96% for HPV 16-related
CIN 2+. The RR was similar for HPV 18
(TABLE ). The reduction in CIN 1 for women
not previously infected with either of these
high-risk HPV types was also high—95% for
HPV 16 and 97% for HPV 18.

Vaccines offer cross-protection
against 3 additional HPV types
The possibility that the HPV vaccines provide
cross-protection against closely related HPV
types has generated considerable interest.
Lu and colleagues assessed cross-protection
against 6-month persistent infection related
to five HPV types:
• HPV 31—relative risk (RR) of 0.47 and 0.30
in the ITT and PPP cohorts, respectively
• HPV 45—RR of 0.50 and 0.42 in the ITT
and PPP cohorts, respectively. There was
significant heterogeneity between the
trials in efficacy against persistent HPV
45 infection.
• HPV 33—RR of 0.65 and 0.57 in the ITT
and PPP cohorts, respectively
• HPV 52 and 58—no statistically significant cross-protection.

The most common
adverse systemic
events reported in
all HPV vaccine trials
were headache and
fatigue, experienced
by 50% to 60%
of participants

Adverse events are minimal
The most common systemic vaccine-related
adverse events reported in all the trials were
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headache and fatigue, which were noted in
50% to 60% of participants. The most common serious adverse events were abnormal
pregnancy outcomes, such as birth defects
and spontaneous abortion, but the RR of 1.0
for all serious adverse events suggests a statistically insignificant difference in the risk of
serious adverse events between vaccine and
control groups. These findings are consistent
with the most recent review by the CDC and
FDA (October 2010), which concluded that
Gardasil is safe and effective for the preven-

tion of the four types covered in the vaccine.2
CDC updates on safety do not yet include the
bivalent vaccine because of its more recent
release to the US market.

What this evidence means
for practice
At every opportunity, encourage HPV
vaccination for girls and women who are
9 to 26 years old.

New STD guidelines
from the CDC include tips
on cervical cancer screening
Workowski KA, Berman S; Centers for Disease Control
and Prevention (CDC). Sexually transmitted diseases
treatment guidelines, 2010. MMWR Recomm Rep.
2010;59(RR-12):1–110.

T

he CDC’s most recent sexually transmitted disease (STD) guidelines, released at
the end of 2010, cover all sexually transmitted
infections, including genital HPV infection.
In general, the recommendations on cervical
cancer screening are consistent with ACOG’s
2009 guidelines, which I discussed in the
March 2010 Update on Cervical Disease. The
CDC also offers concrete, useful suggestions
on how to counsel patients who have genital
warts or who test positive for an oncogenic
strain of HPV. Although the guidelines are
aimed at STD and public health clinics, they
include many recommendations useful to all
health care providers. For that reason, discussion of the highlights seems appropriate.

Like ACOG, CDC says screening
should start at 21 years
Screening should begin when the patient is 21
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years old and continue at 2-year intervals until
she is 30 years old, at which time it should
switch to every 3 years—provided she has had
three consecutive normal Pap tests or one
normal cotest (Pap and HPV test combined).
Because a woman may sometimes assume
that she has undergone a Pap test by virtue of
having had a pelvic examination, inaccuracies
in self-reported screening intervals may arise.
Therefore, it is imperative to devise a protocol
for cervical cancer screening among women
who do not have documentation, in their
medical record, of a normal Pap test within
the preceding 12 months. Although some
women will undoubtedly undergo screening
sooner than necessary, this approach will protect women lacking adequate documentation
from being underscreened.

The HPV test is an
appropriate tool in
the management of
ASC-US Pap findings
among women 21
years and older

When to use the HPV test
(and when to avoid it)
The guidelines confirm that the HPV test is
an appropriate tool in the management of
atypical squamous cells of undetermined
significance (ASC–US) among women 21
years and older and as a cotest with the Pap
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How to counsel women about
their HPV test results
Perhaps the most important insights offered in the CDC’s 2010 STD
guidelines are the counseling messages for women who undergo
cotesting with both the HPV and Pap tests. It often is a challenge to
communicate the indications for and findings of this screening approach. Here is guidance offered by the CDC:
• HPV is very common. It can infect the genital areas of both men
and women. It usually has no signs or symptoms.
• Most sexually active persons get HPV at some time in their life,
although few will ever know it. Even a person who has had only
one lifetime sex partner can get HPV if the partner was infected.
• Although the immune system clears HPV infection most of the
time, the infection fails to resolve in some people
• No clinically validated test exists for men to determine whether
they have HPV infection. The most common manifestation of HPV
infection in men is genital warts. High-risk HPV types seldom
cause genital warts.
• Partners who are in a long-term relationship tend to share HPV.
Sexual partners of HPV-infected people also likely have HPV, even
though they may have no signs or symptoms of infection.
• Detection of high-risk HPV infection in a woman does not mean
that she or her partner is engaging in sexual activity outside of a
relationship. HPV infection can be present for many years before
it is detected, and no method can accurately confirm when HPV
infection was acquired.

for women who are 30 years and older.
The CDC recommends against the HPV
test in the following situations:
• when deciding whether to vaccinate
against HPV
• as part of a screen for STD
• in the triage of low-grade squamous
intraepithelial lesion (LSIL) Pap results,
although 2006 guidelines from the American Society for Colposcopy and Cervical Pathology and 2007 guidelines from
ACOG recommend, as an option, the use
of the HPV test in the triage of postmenopausal women who have LSIL
• in women younger than 21 years
• as a stand-alone primary cervical cancer
screen (without the Pap test).
These recommendations are consistent with
earlier conclusions.3

The Pap test is not a screening
test for STD
Other findings that may be useful for all clinicians, as well as for those who practice in an
STD clinic:
• The Pap test is not a screening test for
STD
• All eligible women should undergo cervical cancer screening, regardless of sexual
orientation (i.e., heterosexual, lesbian, or
bisexual)
• Conventional cytology should be delayed
if the patient is menstruating, and she
should be advised to undergo a Pap test
at the earliest opportunity
• If specific infections other than HPV
are identified, the patient may need to
undergo a repeat Pap test after appropriate treatment for those infections. However, in most instances, the Pap test will
be reported as satisfactory for evaluation,
and a reliable final report can be produced without the need to repeat the Pap
test after treatment.
• The presence of a mucopurulent discharge should not delay the Pap test.
The test can be performed after careful
removal of the discharge with a salinesoaked cotton swab.
• When the Pap test is repeated because
the previous test was interpreted as
unsatisfactory, the patient should not be
returned to regular screening intervals
until the Pap test is reported as satisfactory and negative
• Cervical screening should not be accelerated for women who have genital warts
and no other indication.


What this evidence means
for practice
CDC recommendations on cervical cancer
prevention and screening are consistent with those of other organizations,
including ACOG. The counseling messages should be adopted universally.

continued on page 33
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When colposcopic biopsy is
indicated, take more than one sample
Stoler MH, Vichnin MD, Ferenczy A, et al; the FUTURE
I, II and III Investigators. The accuracy of colposcopic
biopsy: Analyses from the placebo arm of the Gardasil
clinical trials. Int J Cancer. 2011;128(6):1354–1362.

T

he progress we have made in cervical
cancer prevention is largely due to our
ability to detect and treat precancer, particularly CIN 3, before it gains the capacity
to invade. Until recently, few experts would
have questioned the value of the partnership between cervical cytology screening
and treatment of lesions detected on colposcopically directed biopsy.4 However, over
the past decade, the accuracy of colposcopy
for detection of high-grade lesions has been
widely questioned, first by studies assessing static digitized cervigrams or colposcopy
photo images, and more recently by studies
comparing “real-time” colposcopy to histology obtained during colposcopy or excisional
biopsy, or both.
The largest of these studies was conducted by Stoler and colleagues to compare
the results of colposcopically directed biopsy
and subsequent cervical excision among 737
women (16 to 45 years old) in the placebo arm
of the quadrivalent HPV vaccine (FUTURE)
randomized, controlled trials. In these trials, all women were referred for colposcopy
according to a Pap triage algorithm, and one
or more biopsies was taken from the area with
the greatest apparent abnormality, as viewed
by colposcopy. When excisional treatment
was indicated, a biopsy of the worst-appearing
area was taken again just before the excision.
Each patient’s most severe pathologypanel diagnosis for the excisional specimen
was compared with:
• the most severe biopsy result from the
preceding 6 months (excluding the
biopsy taken on the same day as the excisional procedure) (Analysis 1)
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• t he biopsy taken on the same day as the
definitive excisional procedure (Analysis 2).
When CIN 2 and CIN 3 are managed similarly, a discrepancy of one degree between
colposcopically directed biopsy and the
excisional specimen is considered sufficient
agreement. Therefore, in this study, a difference of one degree in histologic diagnosis was
considered agreement.

High-grade disease was more
likely to be underestimated on
the same-day biopsy
Colposcopically directed biopsies obtained
within 6 months before definitive treatment
(Analysis 1) had lower overall agreement
with the excisional specimen than biopsies
collected on the same day as definitive treatment (Analysis 2). However, underestimation
of high-grade disease was lower (26% overall underestimation of CIN 2 or 3 or adenocarcinoma in situ [AIS]) on earlier biopsy
specimens than on those collected on the
same day as definitive treatment (57% overall
underestimation of CIN 2 or 3 or AIS).
Conversely, overestimation, or removal,
of disease was higher (36%) in biopsies collected within 6 months before the excisional
treatment, compared with biopsies collected
on the same day as definitive treatment (5%).
The investigators suggested that any
discrepancy in accuracy between the biopsy
obtained at treatment and the biopsy
obtained earlier might be the result of less
diligent colposcopic evaluation and biopsy
placement when the colposcopist knew that
definitive therapy would immediately follow.
Another possibility, they noted, is that lesions
biopsied as early as 6 months before definitive
treatment may have regressed in the process
of tissue repair or were completely removed
by the biopsy.
When all biopsies were compared with
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Studies have shown
that it is possible
to increase the
accuracy of
detection of CIN 2+
by increasing the
number of biopsies
at colposcopy
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Multiple biopsies boost detection

Sampling more than one area improves the accuracy of colposcopically
directed biopsy, even when one area looks most abnormal. This colposcopy
photo shows potential biopsy sites (within the ovals), although other choices
may also be reasonable. Several studies have shown that colposcopically
directed biopsy of even normal-appearing areas at the squamocolumnar
junction or within large ectopies can improve detection of high-grade cervical
intraepithelial neoplasia or adenocarcinoma in situ.

the final diagnosis of the excisional specimen, the colposcopically directed biopsy
was less severe 42% to 66% of the time when
the excisional histology was read as CIN 3 or
AIS. However, when one degree of discrepancy was allowed, as it is in clinical practice, agreement was 92%. This suggests that
women in the FUTURE trials, as well as those
in real clinical practice, are typically managed
appropriately under current protocols that
combine cytology and colposcopy results to
properly identify women who have cervical
lesions that require surgical intervention.

Most CIN 3 lesions were small
Many of the CIN 3 lesions in this trial were
small, as they were in the ASCUS LSIL Triage
Study (ALTS), in which the median length of
CIN 3 lesions was only 6.5 mm. Also in ALTS,
lesions in one third of patients were so small

34
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that colposcopically directed biopsy did not
leave any residual disease to be detected in
the loop electrosurgical excision specimen.5
The size of a CIN 3 lesion that has associated
invasion is, on average, seven times larger
than without invasion.6 Although colposcopy
is much less likely to miss large lesions, it is
important to miss as little high-grade disease
as possible because the risk of invasion is
cumulative over time and unpredictable in a
given patient.
Studies have shown that it is possible to
increase the accuracy of detection of CIN 2+
by increasing the number of biopsies. In this
study by Stoler and colleagues, the sensitivity
of initial colposcopy improved from 47% (for
one biopsy) to 65% (two biopsies) and 77%
(three or more) (Figure). Overall agreement
increased with increasing age, which is consistent with the likelihood that CIN 3 lesions
expand with age and become increasingly
detectable by colposcopy.

What this evidence means
for practice
Colposcopy does work, but the era of
biopsying only the most abnormalappearing area is over. Take more biopsies.
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