SCIENCE'S COMPASS

e POLICY FORUM

POLICY FORUM: CANCER

Preventing Cervical Cancer
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panicolaou smear for detecting prema-

lignant changes in the cervix has de-
creased the incidence of invasive cervical
cancer in countries where Pap smears and
subsequent treatment of premalignant dis-
ease are readily available to women (Z, 2). In
the United States, there has been a 74% de-
cline in the incidence of invasive cervical
cancer between 1955 and 1992. The Ameri-
can Cancer Society predicts that there will
be 12,800 U.S. cases of cervical cancer diag-
nosed through Pap smears and 4600 deaths
this year (3). As with many diseases, the
poor and disenfranchised develop cervical
cancer disproportionately. The women who
die from cervical cancer are usually those
who have never had a Pap smear or who
have long intervals between Pap screening.
Cervical cancer causes about 250,000 deaths
annually worldwide, with women in devel-
oping countries accounting for 80% of these
deaths (4).

There is now compelling evidence that in-
fection of the cervical epithelium with human
papillomavirus (HPV) increases the risk of
premalignant lesions and progression to cer-
vical cancer. HPV testing, microbicidal
agents that kill HPV, and vaccines to protect
against HPV infection are new strategies to
detect and prevent cervical cancer. When,
where, and how to implement these strategies
and whether they will have an impact in the
developing world where the incidence of cer-
vical cancer is highest are questions that still
need to be answered. Problems with imple-
menting HPV testing include: greater cost,
restricted availability, treatment of lesions
once a positive test is obtained, psychological
consequences of a positive HPV test in the
absence of disease, and the potential for
overtreatment because of a high rate of false
positives. On the other hand, HPV testing is
rapid in an appropriately equipped laboratory
and can even be performed on vaginal swabs
that women collect at home and then send to
the laboratory for analysis (5).

The introduction 50 years ago of the Pa-

Screening for Cervical Cancer

Among women who have never been
screened for cervical cancer, random col-
poscopy (microscopic examination of the
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cervix) reveals that 1 to 3% will have lesions
in the cervical epithelia (although most of
these are premalignant) (6). The Pap smear
test analyzes changes in the appearance of a
smear of cervical epithelial cells. Recent im-
provements in Pap screening include the in-
troduction of thin-layer smears and automated
reading of smears (7, 8).

HPV testing has been introduced in the
United States, Europe, and Asia as an ad-
junct to Pap screening to detect virus in Pap
smears that appear abnormal but do not

rate of 17.1% (95% CI, 15.1% to 19.3%) for
the HPV test versus 12.3% (95% CI, 10.5% to
14.2%) for Pap screening (p < 0.001).

HPV Infection
HPV is acquired at a rapid rate during the ini-
tiation of sexual activity, primarily in the teen
years (9). Testing of cervical tissue for HPV
DNA confirms that HPV infection in women
is a sexually transmitted disease (STD) of
high incidence—HPYV prevalence is about
25% to 39% of the sample group depending
on age and geographic location (6, 10). Most
of these women will have normal Pap
smears, will not be aware of their HPV status,
and will be asymptomatic for HPV infection.
A women’s first inkling of HPV infection

‘may be the report of abnormal cells on her Pap

smear. The result of infection can be clearance
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show premalignant changes (termed
ASCUS). The most recent HPV diagnostic
test (Hybrid Capture II HPV DNA Assay,
Digene Corp.) uses hybridization and a
cocktail of HPV-specific probes to detect
and type (high-risk versus low-risk) HPV.
This sensitive assay has an average cost of
$60 per test compared to $20 to $40 per
test for the Pap smear. A positive HPV test
determines those women who should under-
go further examination by colposcopy.
Although HPV testing could be used on
its own as a primary screening tool, a positive
HPV test does not confirm actual disease (ei-
ther premalignant or malignant). Thus, HPV
testing yields more false positive results when
used independently of Pap screening (5-7).
For example, in a South African study (5),
vaginal swabs collected by women at home
and tested for HPV yielded a false positive

——p Lesions may progress s Lesions may regress

of the virus, persistence with no disease, or de-
velopment of a continuum of epithelial lesions
that become increasingly abnormal. Low-
grade lesions spontaneously regress, persist, or
move into the continuum toward high-grade
lesions (see the table, above). High-grade le-
sions rarely regress spontaneously and are
likely to progress to carcinoma if not removed
through surgery or laser ablation. Of all wom-
en who have a cervical lesion on a Pap smear
that subsequently tests positive for HPV, only
1% will develop cervical cancer.

There are more than 100 HPV subtypes
of which about 20 have oncogenic potential
(see the table). Analyses of high-grade le-
sions by PCR consistently identify HPV 16
and 18 as the principal “high-risk” subtypes.
HPV 6, 11, and others are considered “low-
risk” and predominate in genital warts but
are often found in low-grade lesions.
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Pros and Cons of HPV Screening

The availability of HPV testing raises the
question of how and when it should be used
for cost-effective screening. Failure to detect
HPV infection does not change the follow-up
procedure because new infections may occur
in the future. Detection of a low-risk HPV
subtype still mandates regular follow-up be-
cause even low-risk subtypes can be found in
cancers, and re-infection with a high-risk sub-
type is possible. Likewise, detection of a high-
risk subtype requires regular follow-up and
would not per se mandate more aggressive
surgical ablation, except in circumstances
where further screening and evaluation might
be limited (6), or concurrent diseases or infec-
tions (such as HIV) increase risk. Thus, ex-
cept for ASCUS samples where failure to de-
tect HPV may prevent an unnecessary col-
poscopy, it is currently unclear how HPV test-
ing will alter the usual course of clinical care
for a positive Pap smear.

The frequency of HPV testing will de-
pend on the demographics of new infections.
So far, most studies have investigated a single
incidence of HPV screening in a specified
population. No study as yet has looked at the
effects of variations in intervals between ei-
ther Pap screening or HPV testing and the
preference of one test or the other or both in a
broad and longitudinal population. Even in
high-risk populations, greater than 70% of
those with positive HPV screens will have no
detectable disease (6). A major issue in cervi-
cal cancer screening is the avoidance of cost-
ly overtreatment of young women (/2). To
ensure that HPV testing is cost effective, it
must be aimed at individuals of an age when
HPV is most rapidly acquired, but with the
knowledge that the majority of infections are
readily cleared without the development of
precursor lesions. In addition, there need to
be more studies on the optimal time for fol-
low-up and clinical treatment after a positive
Pap or HPV test.

As more sophisticated strategies for
screening (for example, HPV testing of Pap
smears) are developed, education of the public
will be crucial. Without education, there is the
potential for harm if women assume that ab-
sence of high-risk HPV subtypes implies no
future risk of infection or a natural protection
against cervical cancer. The individual who
tested negative at 15 or 25 years of age may
well be positive at age 40. The acquisition of
new sexual partners and exposure to new in-
fections does not stop as individuals age, al-
though HPV testing in women over 35 is
more likely to identify persistent rather than
transient infections. An assumption that a pos-
itive HPV test implies the presence of cervical
cancer is equally as harmful.

The psychological impact of a positive
HPYV test and the possibility of cervical can-
cer has not been fully explored. Sensitizing
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even informed women to every subsequent
variation in normal menstrual cycles as
though they augured the onset of cancer is a
concern. There is already a stigma attached
to women with STDs. Leaving women with
both a worry about developing cancer and a
social stigma, often without adequate longi-
tudinal access to care, is an unacceptable
outcome for a test intended to detect disease.
That women could be either overtreated at a
young age with the potential for hysterecto-
my, or underserved because of a sense of
false security, should be a strong cautionary
note in the propulsion of HPV testing into
the mainstream of cervical cancer screening.
As cervical cancer prevention strategies
evolve, a big challenge will be that the pre-
pubescent and adolescent girls most likely to
need access to screening are those least likely
to seek care (13). The risky behaviors of ado-
lescents—sexual intercourse and the use of
alcohol and cigarettes—are those very behav-
iors that put them at higher lifelong risk for
cervical cancer. In addition, these adolescents
do not see the need to seek care because HPV
infection rarely results in symptoms. In de-
veloping countries where access to care for
STDs is limited, or carries a social stigma,
and securing services in the absence of insur-
ance is a barrier, adolescents and indeed all
women will continue to be underserved.

Vaccination

Preteens and teens will be a logical target for
future vaccination efforts to prevent HPV in-
fection. Several pharmaceutical companies
are mounting HPV vaccination programs us-
ing recombinant virus capsid proteins (/4).
The vaccinating component usually compris-
es virus-like particles (VLPs), that is, empty
virus capsids devoid of DNA and containing
the major HPV capsid antigen and possibly
the minor capsid antigen. Because of the
exquisite antigenic specificity of HPV cap-
sid antigens, there is unfortunately no cross
protection. Thus, immunity against each
HPV subtype requires vaccination with
VLPs specific for that subtype. Most vac-
cines use a VLP cocktail of common HPV
subtypes. For example, a cocktail including
VLPs for HPV 16, 18, 31, and 45 could po-
tentially prevent 75% of cervical cancers
(15). However, the exact nature of the im-
mune response required for protection is un-
known. If the vaccine prevents certain sub-
types from infecting individuals, it is possi-
ble that other subtypes will quickly fill the
void. Phase I and II clinical trials of can-
didate VLP vaccines are in progress and
should answer some of these questions.

Microbicidal Drugs

An additional approach to HPV prevention
is the use of microbicidal agents to block or
inactivate the virus. Currently, there are not

any effective, commercially available, mi-
crobicides that can do this. Condoms have
been reported to provide only partial pro-
tection against HPV transmission. Effective
abrogation of HPV infection of human ep-
ithelial xenografts by alkyl sulfate microbi-
cides has been reported (/6) but further
clinical testing of these preventative agents
is needed. The immunostimulant Aldara has
been used to ablate HPV-associated anogen-
ital warts. Topical vaginal microbicides are
practical, female-controlled, and inexpen-
sive agents for prevention of STDs includ-
ing HPV. Topical microbicides may be es-
pecially attractive in developing countries
where vaccine delivery is economically
challenging. As with vaccination, microbi-
cides must be culturally acceptable with edu-
cation to encourage use.

Conclusions

Education of the general public and cost
effectiveness are the keys to success for new
strategies to combat cervical cancer. HPV
testing may reduce costs by identifying a
low-risk group for less frequent screening.
But there is no proof that the savings from
HPV testing are greater than the expenses
associated with increased screening of wom-
en identified as high-risk by a positive HPV
test. Furthermore, Pap smears are already
underused. Even in the United States where
Pap screening is routine, more than half of
the new cervical cancer patients have not had
a Pap smear within 3 years. Thus, the likeli-
hood that a new screening strategy would be
more widely adopted requires careful investi-
gation. In developing countries where Pap
smears are either underused or not available,
there may be a place for HPV testing as a
primary screening method. But our view is
that right now the primary concern should be
consistent availability and use of Pap screen-
ing for women worldwide together with ade-
quate follow-up of individuals with positive
Pap smears.
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