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Abstract The whole concept of abnormal Pap smears and cervical cancer being due
to an STI poses enormous challenges to the healthcare provider. The psychological
and psychosocial sequelae of misinformation are potentially damaging both to the
woman and her partner. There is a clear responsibility for the information around
this to be simple, relevant, reassuring and comprehensible. Written information is
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1. Introduction

1.1. Role of HPV in cervical cancer

Human papillomavirus (HPV) infection of the geni-
tal tract is largely asymptomatic, although clinical
manifestations are diverse. These range from be-
nign, typically exophytic, “cauliflower-like” genital
warts, otherwise known as condylomata acuminata,
to dysplasia and, rarely, to cancer of the cervix,
vagina, vulva, and/or anus. Genital HPV infection
is the most common viral sexually transmitted in-
fection (STI), yet cervical cancer for which HPV in-
fection is a key etiological factor, is by comparison
a rare disease. Most genital HPV infections are tran-
sient and asymptomatic, as natural immune surveil-
lance usually clears HPV from infected epithelia. It
is only in a small number of women, in whom in-
fection with oncogenic HPV genotypes persists, that
cervical intraepithelial neoplasia (CIN 2/3) devel-
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ops and, over several decades, may lead to cancer.
Carcinogenesis requires additional genetic changes
such as integration of the HPV genome into host-
cell chromosomes, and may be facilitated by co-
factors such as cigarette smoking, prolonged use of
oral contraceptives, high parity, and other sexually
transmitted infections, e.g., genital herpes simplex
type 2 and/or Chlamydia trachomatis. How these
co-factors contribute to the development of cervi-
cal cancer is not fully explained.

Low-grade squamous intra-epithelial lesions
(LSIL), also known as CIN 1, are caused by a tran-
sient, productive infection of the cervix by HPV,
with a median duration of infection before clear-
ance of infection by cell mediated immunity of ap-
proximately 6 months. The most common types of
HPV found in low-grade intra-epithelial lesions are
HPV genotypes 6, 11, 16, and 18
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1.2. External genital warts

It is estimated globally, that about 10% of sexually
active individuals will be diagnosed with external
genital warts during their lifetime. External geni-
tal warts (EGWs) have an incubation period of 2 to
3 months (mean, 2.8 months; range, 3 weeks to 8
months), with an infectivity rate of 64%. Although
genital warts are benign, with symptoms that range
from itching, to secondary infection and bleeding,
they cause considerable psychological distress as
most patients find them distasteful and unsightly.

The occurrence of EGWs has increased in the
past few decades, making these lesions the com-
monest STI in many countries. The peak incidence
of EGWs is found among women aged between 16
and 25 years, as is true for most STls. Nearly all
EGWSs contain HPV types 6 or 11, and although they
are in themselves benign, co-infection with high-
risk types of HPV such as types 16 and 18 is ex-
tremely common. Consequently, it is not uncom-
mon for women with EGWs to also have CIN. Sur-
gical treatment for EGWs includes excision and/or
ablation with cautery or laser vaporization. Medi-
cal methods use topical immune modulators, such as
imiquimod, or toxic substances such as podophyllo-
toxin or bi-or tri-chloracetic acid. Both surgical and
medical methods of treating EGWs have a significant
failure rate and careful follow-up is important. Im-
munocompromised individuals are at greatest risk of
recurrence post-treatment.

2. HPV vaccines

HPV vaccines will be available in some countries in
2006 and phase 2 and 3 clinical trial data of pro-
phylactic monovalent (16) [1], bivalent (16, 18) [2]
and quadrivalent (6, 11, 16, 18) [3] HPV vaccines
have been completed. The quadrivalent vaccine has
been approved by the FDA and TGA (Therapeutic
Drug Administration) in June 2006. The results so
far have overwhelmingly shown efficacy in prevent-
ing not only transient and chronic cervical infection
from the targeted HPV types, but also CIN 2/3 and
external genital lesions caused by HPV (i.e., vulval
intraepithelial neoplasia [VIN]), vaginal intraepithe-
lial neoplasia (VAIN), and EGWs by the quadrivalent
vaccine) [4].

3. HPV DNA in clinical practice
These encouraging data are certainly not matched

by community knowledge about HPV infection, as
the vast majority of women are either completely

unaware of its link with the development of cervi-
cal cancer, or confused and angry about it being a
STI. It is urgent to redress this situation given the
increasing use of HPV DNA testing in screening pro-
grams to triage women with equivocal Papanicolaou
(Pap) smears; as a test of cure in women treated
for precancerous changes; and because of the high
likelihood of the introduction of prophylactic HPV
vaccination in 2006.

4. Psychosocial aspects of Pap screening
and of HPV DNA

There are strong data emphasizing the usually neg-
ative experience of women who undergo Pap cer-
vical cytology testing, and there is increasing in-
formation about the psychosocial and psychosexual
implications of a diagnosis of HPV, which can have
profound consequences for women, their partners,
and their future as a couple. For instance, a re-
cent study has demonstrated that irrespective of cy-
tological status, women who test positive for HPV
DNA are significantly more anxious and distressed
than women who test negative, and feel signifi-
cantly worse about their sexual relationships [5].
Furthermore, the style in which clinicians commu-
nicate the results after HPV testing and the mode
of delivering the result also influence women's psy-
chological response to the diagnosis of HPV infection
[6]. It is clear that the way in which information is
presented is crucial to minimize the potentially neg-
ative impact of testing positive, so that women will
continue to participate in screening programs [7].
Clinicians need to be aware that a positive test
result for HPV may generate emotions identical
to those following the diagnosis of any other STI.
These include depression, anguish, anger, loss of
self-esteem, and hostility toward the person be-
lieved to be the source of the infection [8]. Other
causes of anxiety may arise, about the development
of malignancy, for example, or the loss of fertility.

5. Women's knowledge of HPV

In contrast, several recent studies help us under-
stand women's information needs regarding HPV in-
fection [7,9—11]. One study from Australia con-
ducted with women aged between 18 and 30 years
showed that while many respondents did not under-
stand the risk factors associated with HPV infection,
i.e., the potential long-term complications of infec-
tion, including cervical cancer, they demonstrated
good understanding of the reason for the Pap test
and the meaning of an abnormal result [12]. Encour-



5108

S.M. Garland, M.A. Quinn

Box 1 Psychosocial key points

e Most women (and men) have not heard
about HPV

e Most women are unaware of the link
between cervical cancer and HPV

e Most are unaware that genital HPV is
transmitted sexually

e The diagnosis of HPV infection can have
psychosocial and psychosexual outcomes

e Many women report trust in their health
care practitioners when seeking information
about HPV and potential vaccines

agingly, while very few women had heard of that an
HPV vaccine may soon be released, most stated they
would approach their general practitioner for more
information if one became available [12]. Moreover,
in a recently conducted telephone survey carried
out with a representative sample of 1100 women
between the ages of 18 and 61 years randomly se-
lected in Victoria, Australia, to investigate knowl-
edge and understanding about cervical cancer, Pap
tests, vaccination, as well as attitudes towards a
proposed HPV vaccine, one half of the women (51%)
had heard of HPV and most reported learning about
HPV from the media [13]. The knowledge of these
women was relatively high, although very few had
ever been told they had HPV. Women reported high
levels of trust in health care practitioners (partic-
ularly physicians and nurses) as sources of informa-
tion and advice about HPV — which suggests the im-
portance that health care providers will have in de-
veloping health promotion and education programs
[13].

6. Community needs around HPV

Overall, women need information about modes of
transmission, methods of prevention and detection,
likelihood of progression with and without treat-
ment, infectivity to partners, period of progression
to cancer, and possible effects on pregnancy and
childbirth. Even though the sexually transmitted na-
ture of HPV preoccupies mostly younger women,
cancer risks seem greater as women age. The dis-
tinction between low- and high-risk HPV DNA geno-
types is often poorly understood, and there is a clear
need for women to know their own subtype of infec-
tion [10,14].

7. Impact of the media

Some of this confusion has been generated by the
media, as more than 90% of media reports make no
distinction between the viral types that cause geni-
tal warts and those that cause cancer. Moreover, the
information that condom use is imperfect at pre-
venting HPV infection is seriously lacking [15].

8. Men’'s knowledge of HPV

Not only is the information targeting women insuf-
ficient and often wrong, but men are usually ne-
glected, both in the delivery of information and in
studies about knowledge of HPV infection and im-
pact of diagnosis. The need to provide both women
and men with broader information has been ac-
knowledged [16], and the doctor's office is an ideal
place to distribute information about HPV contain-
ing models and diagrams. The value of written in-
formation about HPV infection cannot be over em-
phasized, and the presence of a support person — a
partner, relative, or friend — will undoubtedly im-
prove retention of information. A list of websites
with accurate information would be welcome, par-
ticularly for younger women. For those in develop-
ing country settings, appropriate means of health
education need to be found that are culturally ap-
propriate, and that provide information that is ac-
cessible and digestible.

9. Normalizing HPV

It is important for patients to understand the ubig-
uitous nature of HPV infection and to de-stigmatize
having an HPV infection. The clinical manifestation
of HPV infection in a particular individual is a re-
flection of how that individual's immune system has
dealt with the infection and is not necessarily re-
lated to current or past sexual activity. It is possible
to become infected with HPV after a single sexual
encounter. It is the responsibility of the clinician to
provide as much information as possible to the pa-
tient and to “normalize” the existence of genital
HPV in many sexually active individuals.

10. Key points about HPV

The keypoints about HPV are listed in Box 2.
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Box 2 Key points about HPV

e Low-grade squamous intraepithelial lesions (LSILs) represent the cytopathic effect of the virus on a
cell but are not precancerous. The median duration of these lesions is 6 months or less.

e Around 40 HPV genotypes selectively infect the genital area, and they are largely sexually
transmitted. Some are low risk for cancer, genotypes 6 and 11 being the etiological agent for most

external genital warts (EGWs).

e The incubation period for EGWs is about 3 months (6 weeks to 8 months) and the lifetime risk

approximately 10%.

e Some HPV genotypes are high risk for cervical cancer and its precursor lesion, high-grade dysplasia
(CIN 2/3 or HSIL), with HPV-16 and HPV-18 accounting for 70% of cervical cancers and HSILs, and

25% to 35% of LSILs.

e Persistent infection with high-risk HPV is necessary for the development of HSIL, which occurs
earlier than previously realized following initial infection (e. g., 6 to 12 months after HPV-16 is
detected). The median time from incident HSIL to microinvasive disease is 15 years.

e Genital HPV infection is largely transient & asymptomatic, with most being cleared within 9—15

months.

e Cervical cancer per se is a rare outcome from an infection with high-risk HPV.

e Prophylactic HPV vaccines (monovalent, bivalent, and quadrivalent) show 100% efficacy in women
against persistent infection of vaccine-related HPV types. They protect as well against HSIL for the
vaccine-related HPV types for at least 5 years. Quadrivalent vaccines are protective for external
genital lesions (vulval intraepithelial neoplasia [VIN] and EGWs) as well as vaginal intraepithelial

neoplasia [VAIN].

11. Normalizing HPV

11.1. What is HPV and how did | get it?

There are more than 100 types of human papillo-
maviruses, of which approximately 40 can infect the
male and female genital tract. Some of these viruses
can cause genital warts but most cause no symp-
toms, are transient, and will have no adverse ef-
fects for the woman or her partner. Well over 95% of
HPV infections disappear within 18 months and only
a small percentage persist to cause abnormal cells
(CIN 2/3) on a Pap smear. It is only the high-risk HPV
types that can cause HSILs, and only a proportion of
HSILs will progress to cancer if not treated.

The transmission of HPV infection from one part-
ner to the other usually occurs from genital skin to
genital skin contact, but also from penetrating in-
tercourse and the use of sex toys. Lesbian women
are also at risk for becoming infected and need to
have Pap smears. Just as women are largely un-
aware of this infection, so are men, who are not
able to detect HPV on the penis or scrotum. As
intimate, genital skin to skin contact is the pri-
mary method of transmission, the protection con-
doms provide is not complete. However, the use of
condoms is encouraged to prevent the transmission
of other STls.

11.2. How long will | have this infection, and will
it lead to cancer?

With current methods of testing for the virus, the
average time a woman is infected is approximately
12 to 15 months. Some women will have benign cel-
lular changes on their Pap test or low grade ab-
normalities known as CIN 1 (the latter changes are
caused by infection of the cervix with HPV), but
these changes have no clinical consequences for the
woman and often regress to normal spontaneously.
For the 2% to 5% of women who have persistent in-
fection with high risk types of HPV more significant
Pap smear abnormalities may develop and require
further investigation and possibly treatment. We do
not know why some women have persistent infec-
tions leading to abnormal smears while the vast ma-
jority of women do not. Cigarette smoking is un-
doubtedly a factor, as are using the oral contracep-
tive pill longer than 5 years and infection with other
STls (e. g., infection with C. trachomatis and genital
herpes simplex type 2).

11.3. How is HPV detected?

HPV can be detected specifically in the laboratory
from a test for viral DNA. This test can be done with
the sample collected for a Pap smear.
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11.4. Shouldn't | have treatment for this virus
even though my Pap smear is normal?

Some HPV infections (with low-risk types) are asso-
ciated with genital warts, but the vast majority of
HPV infections, with both low- and high-risk types,
cause no symptoms. If a woman has an abnormal
Pap smear, it is probably due to HPV. Consequently,
in some countries, HPV DNA testing is being used
as part of the screening program to detect persis-
tent high-risk types, and it is also used in women
who have abnormalities on a Pap smear that cannot
be accurately interpreted. HPV testing of high-risk
types is also used following treatment of precancer-
ous changes.

There are unfortunately no known methods of
treating infection with HPV. The virus can only be
removed from the body through activation of the
immune system. There is no “anti-HPV” medica-
tion although there are topical preparations that kill
virus-infected cells (podophyllotoxin, which can be
used on the vulva but not on the cervix) and other
ointments that boost the local immune response and
through this mechanism HPV infection may be erad-
icated. The latter treatment has been used exten-
sively with vulval warts with about 70% effective-
ness, but has not been convincingly shown to pre-
vent the development of precancerous lesions of the
cervix.

So, while there is no true “anti-HPV” treatment,
if you are infected with HPV even with a nor-
mal Pap smear, you should go for regular smears
(6—12 monthly) until there is evidence that you have
cleared the infection.

11.5. Should | have an HPV DNA test, and if yes,
when?

There are only a few situations when testing for HPV
DNA is indicated. These include triaging women with
smears containing asymptomatic squamous cells of
unknown significance (ASC-US), and as a test of
cure, usually 12 months following treatment for
HSIL. HPV DNA testing by itself is not currently rec-
ommended in women under the age of 30 years as
large numbers of women are likely to test positive
and most infections will regress spontaneously and
not need any further treatment. A positive test is
likely to trigger significant and unnecessary anxi-
ety and further medical investigation. For women
over the age of 30 years however, HPV DNA testing is
recommended as an adjunct to cytologic screening
in some countries, particularly in the USA. If both
the Pap smear and the HPV DNA test are negative,
the woman may receive a very high degree of reas-
surance that she is unlikely to develop a significant

cervical lesion for a long period of time, and in the
USA it is recommended that in these situations the
woman is only rescreened in 3-5 years time. It is
important to realize that HPV DNA testing is expen-
sive and is only available in developed countries at
this time. There are however a number of research
studies investigating the utility of HPV DNA testing
for primary screening in countries that do not have
established cytologic-based screening programs.

11.6. HPV can cause cancer: Are other cancers
caused by micro-organisms?

Approximately 15-20% of all human cancers are
thought to be either caused by or associated
with micro-organisms. Examples include liver can-
cer from infection with hepatitis B virus, Burkitt's
Lymphoma from the Epstein Barr virus, Kaposi's sar-
coma from the human herpes virus 8 and the asso-
ciation of stomach cancer with infection with the
bacterium Helicobacter pylori. It is now well estab-
lished that persistent infection of the cervix with
high risk types of HPV are a necessary, albeit not suf-
ficient cause of cervical cancer. HPV types 16 and 18
are found in approximately 70% of all cervical can-
cer and the newly developed vaccines designed to
prevent infection with these two types of HPV are
expected to reduce the global incidence of cervical
cancer by 70%.

11.7. I have been on the oral contraceptive pill
for 6 years; should | cease?

No, particularly if you are comfortable on the oral
contraceptive, have no side-effects and do not want
to fall pregnant. The strongest risk factor for cer-
vical cancer is persistent infection with high-risk
HPVs, and cofactors such as the oral contraceptive
pill only make a minimal contribution to the onco-
genic (cancer-inducing) process. Furthermore, the
effect of the oral contraceptive pill wears off when
a woman has not used it for approximately 10 years.
The risks associated with pregnancy and particu-
larly, unwanted pregnancy, outweigh the advantage
of stopping oral contraception in order to reduce
the minimal risk associated with oral contraceptive
use and persistent infection with HPV.

11.8. I have had the same partner for many years.
Now that | am positive for HPV, does this mean
that he/she has been having sex with someone
else?

We know that HPV transmission is by genital skin
to skin contact, we know that the infection is tran-
sient, and we know that the virus can remain dor-
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mant. Therefore, it is impossible to say where the
virus that you have has come from. It may have been
dormant in you or in your partner for many years.

11.9. Is there a difference between low-risk and
high-risk viruses?

Low-risk viruses can cause either genital warts or
abnormalities on the surface of the cervix and
are not associated with cancers of the lower gen-
ital tract (vulva, vagina, cervix or anus). High-risk
viruses are those that eventually are responsible for
the vast majority of cancers of the cervix if they
manage to be persistent, but they are usually tran-
sient as the woman's immunity clears them sponta-
neously.

11.10. Should I tell my partner?

Be honest with your partner. Let him/her know you
have tested positive for the virus, that he/she may
have had an infection with the virus at some point
during his/her sexual life, and that it is not possible
to determine where you acquired the infection. For
most individuals there will be no significant conse-
quences of the infection and the infection will be
transient. The question of condom use is controver-
sial as there are no studies that have been specif-
ically designed to evaluate the ability of condoms
to prevent HPV infection. However, the best evi-
dence to date suggests that condoms may reduce
the amount of virus transmitted between couples,
but not nearly as efficiently as the condom reduces
viral transmission with HIV, for instance. If appropri-
ate it is condom use is advised.

11.11. Should | stop smoking?

Cigarette smoking is a cofactor for the development
of cervical cancer, together with persistent high-risk
HPV. It is a good idea to stop smoking not only for
this reason but also because of the other effects of
smoking on health (on the lungs, heart, circulation,
etc.)

11.12. What about the effects on pregnancy and
childbirth? Can HPV be transmitted to my baby?

HPV infections will not affect your fertility or your
ability to carry a pregnancy. The virus can infect the
baby's vocal cords, however, and a cesarean deliv-
ery does not reduce this rare possibility.

11.13. If my partner and | were virgins when we
first became intimate, how can | have HPV or an
abnormal Pap smear?

While most genital HPV is spread by sexual contact
(intimate contact without penetration can pass this
virus, e. g., from intimate touching), it is possible
that this hardy virus may be transmitted by other
means such as sharing sex toys with other couples
or by auto-innoculation (that is from your own hand
to your genital tract), although this is probably a
rare method of acquiring the virus.

12. Conclusions

Many women are not aware that cytological abnor-
malities on the Pap smear relate to a viral infec-
tion, or that the virus is transmitted sexually. There
is a need to convey clear and consistent information
about HPV to the general community, and to destig-
matize and demystify the whole issue. This will be
particularly relevant to ensure the appropriate use
of HPV DNA assays in clinical care, as well as in the
introduction of the prophylactic vaccine in the very
near future.

Useful web sites

www.arhp.org
www.cancer.gov\cancertopics
www.phac-aspc.gc.ca
www.plannedparenthood.org
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