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Despite being a preventable disease, cervical cancer is still the second most common cancer in women worldwide.
HIV infection is associated with a higher incidence, more rapid progression, and increased recurrence rates of
human papillomavirus (HPV)-associated cervical intra-epithelial neoplasia and invasive cancer. The disease
burden in developing countries is the result of inadequate national health care infrastructures that cannot establish
or sustain comprehensive screening programmes, together with a high prevalence of HIV infection, particularly in
southern Africa. In this article, clinically relevant issues for primary prevention of cervical lesions by a quadrivalent
HPV vaccine and the ‘screen-and-treat’ protocol in settings of high HIV prevalence will be explored.

HIV AND HPV CO-INFECTION

HIV is believed to increase the risk of HPV infection
and cervical neoplasia, in part due to HIV-induced
immunodeficiency and the resulting inability to control
HPV infection."? HIV status, herpes zoster, oral
candidiasis and tuberculosis have all been found to
be associated with carcinogenic human papillomavirus
(HPV), consistent with other studies that found HIV and
HIV-associated immunosuppression to be independently
associated with HPV positivity.?

Although it has been recognised that HIV plays a
significant role in increasing the risk of persistent/latent
HPVinfectionand/orrates of progression of precancerous
lesions to high-grade cervical neoplasia and cancer,
several key variables remain to be elucidated. These
include a better understanding of the role of HPV viral
load in the genesis of cervical neoplasia in HIV-infected
women, and the relationship between early initiation
of HAART and the possible inadvertent result of an
increased risk of the acquisition of molecular changes
characteristic of carcinoma in situ.

In contrast to a very small subset of the many
immunocompetent women infected with oncogenic types
of HPV who develop cervical cancer, women infected
with HIV are thought to be 3 - 5 times more likely to
develop cervical lesions that can become cancerous.*
Both pre-invasive disease and invasive cervical cancer
have been reported to have a much poorer outcome in
HIV-infected women than in the general population.®

Similar to cervical disease progression, recurrent
disease after treatment is correlated with low CD4 cell
counts.® Although at least seven studies have examined
the effects of highly active antiretroviral therapy (HAART)
on the course of cervical lesions, it is still not clear
whether HAART substantially affects the natural history
of cervical squamous intra-epithelial lesions (SIL). The
impact of HAART has led to some improved resolution

of abnormal Pap smears, but has not made a significant
impact on the risk of cervical cancer in HIV-infected
women.’ This may be because administration of HAART
is most often offered to women with more advanced HIV
disease status and higher HPV viral loads. HAART also
prolongs survival in women with cervical pre-invasive
lesions.?

In this article, it will be argued that while a ‘one-visit-
in-a-lifetime’ strategy with immediate cryotherapy or the
loop electrosurgical excision procedure (LEEP) as part
of the minimum package for the high-risk age group of
women between 35 and 50 years may have an impact in
resource-poor settings, this protocol in areas of high HIV
prevalence may not take into account the high rates of
recurrence and cervical disease progression associated
with low CD4 cell counts. Secondly, it will be explored
how a HPV DNA-based screening programme in high HIV
prevalence areas may result in overtreatment because of
its low specificity. Finally, it will be argued why a vaccine-
based cervical cancer prevention programme may not be
sufficient to reduce cervical cancer in southern Africa.

DISCUSSION
SCREEN-AND-TREAT PROTOCOL IN SETTINGS WITH HIGH
PREVALENCES OF HIV AND GENITAL ULCERATION

In developing countries, inadequate screening
programmes have contributed to high incidences of
cervical cancer. While in developed countries the
introduction of large-scale cytological testing has
resulted in a major decline in cervical cancer mortality, in
low-resource settings the high specificity of cytological
testing is offset by its lack of sensitivity for detection of
precursors of invasive cervical cancer (ranging from 30%
to 90%) and highly dependent on adequacy of sample
collection, slide preparation and slide interpretation.

As part of an efficient cervical prevention programme,
alternatives to cervical cytology have been sought but
have not met a high level of specificity. Several recent
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studies have demonstrated that direct visual inspection of
the cervix with acetic acid (VIA) is a reasonably sensitive
and a cost-effective alternative to cytological screening.®
With a sensitivity of 76% in HIV-positive women, VIA is
also a useful screening test for pre-invasive lesions of
the cervix in low-resource settings.' However, the high
prevalence of sexually transmitted infection (STl)-related
genital ulcers in the African countries worst affected with
HIV may lead to a relatively low specificity of VIA."

HPV DNA testing has emerged as a convincing option
for cervical cancer screening. A large study in India
in 1999 on healthy women aged between 30 and 59
years found that a programme strategy based on a
single round of HPV testing was associated with a 50%
reduction in cervical cancer incidence and mortality,
whereas strategies based on a single round of VIA or Pap
screening had little, if any, effect on these outcomes.™
It was recommended that since most HPV infections in
young women regress rapidly without causing clinically
significant disease, a single HPV testing round would be
associated with a significant reduction in the numbers
of advanced cervical cancers and death from cervical
cancer if targeted at women aged over 30 years."

A randomised controlled trial in South Africa in 2000 -
2002 led to recommendations that both VIA and HPV-
based screening and immediate cryotherapy treatment
were safe and decreased the prevalence of high-grade
cervical cancer precursor lesions.™ Several studies have
been undertaken in low-resource settings to assess
the optimal age group for cervical cancer screening
to achieve the greatest public health impact. A cost-
effectiveness modelling exercise comparing screening
strategies in five developing countries predicted that for
35-year-old women screened only once in their lives, a 1 -
2-visit approach with the VIA method could reduce the
lifetime risk of cervical cancer by 25%, and HPV DNA
testing could reduce it by 36%."

Although these recommendations may be effective in
HIV-negative women, in whom there is the possibility of
spontaneous regression of pre-invasive lesions because
of their normally functioning immune systems, certain
issues would need to be explored in resource-poor
settings with a high prevalence of HIV.

HIV-positive women have high rates of SILand concurrent
HPV infections with a variety of genotypes in which the
oncogenic risk is poorly documented. A high diversity
of HPV genotypes was observed in HIV-infected women
in Brazil. Many of these women infected with HPV
were found to carry oncogenic genotypes, even when
cytological evaluation showed normal results.'

Although HPV testing of cervical smears is more
sensitive than cytological assessment, the specificity of
HPV DNA testing may be unacceptably low in areas of
high HIV prevalence. In one study, the specificity of HPV
DNA testing for detection of high-grade squamous intra-
epithelial lesions (HSIL) was 75% in HIV-seronegative
women and 41% in HIV-seropositive women."
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In HIV-positive women, rapid progression of HPV may
reduce the age at which women are ‘at high risk’. In
a study to determine the effect of the HIV epidemic on
invasive cervical cancer in Kenya, HIV-positive women
who presented with cervical cancer were found to be
significantly younger than HIV-negative women."” These
findings imply that screening of 35-year-old women only
once in their lives may not reduce the lifetime risk of
cervical cancer in a high HIV prevalence setting.

In Zambia, where the prevalence of HIV infection is
one of the highest in the world and the incidence of
cervical cancer the highest in sub-Saharan Africa,™ it
was found that in a resource-constrained environment
it would be feasible to implement a system of referral
of cryotherapy-ineligible patients for LEEP in a ‘screen-
and-treat’” cervical cancer prevention programme
targeting HIV-infected women.™ A study conducted in
Thailand between 2004 and 2008 demonstrated that
HIV infection was not significantly associated with LEEP
complications.?

PROPHYLAXIS-BASED SECONDARY CERVICAL CANCER

PREVENTION PROGRAMME

Settings of high HIV prevalence such as Rakia, Uganda,

where almost 50% of HIV-positive women are infected

with strains of HPV that are associated with a risk of

cervical cancer,” would stand to benefit most from a

prophylaxis-based (vaccine) cervical cancer prevention

programme aimed at HPV-naive women.

A robust surveillance system capable of monitoring
long-term safety, sustained immune responses, vaccine
efficacy, and the epidemiological distribution of HPV
oncogenic strains also encountered in HIV-positive
women would be needed. Although the quadrivalent
HPV vaccine against HPV 6, 11, 16 and 18 constitutes
an important breakthrough in cervical cancer control in
HIV-negative women in the developed world, the limited
epidemiological data available suggest that a much wider
variety of HPV types are involved in the pathogenesis of
cervical neoplasia in developing countries.?? Also, HIV-
infected women in various geographical regions, such
as Zambia, Brazil and Rochester, NY, appear to be
infected with less prevalent types of HPV compared with
the general population.?

Evidence suggests that different HPV types behave
as independent infections, with no cross-reactive cell-
mediated immunity that might potentially be able to
keep the oncogenic non-vaccine types under control. In
2009 a double-blind randomised study in young women
indicated that the immune response stimulated by HPV
16 and 18 may also confer individual cross-protection
against genetically related HPV oncogenic types, such
as HPV 31, 33 and 45.% Monitoring would be necessary
to see whether individual cross-protection could extend
some protection to HIV-infected women in sub-Saharan
Africa, and whether the Af variants of HPV 16 and 18
common in women of African descent® impact on the
effectiveness of the HPV 16 and 18 vaccine and on
individual cross-protection.
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CONCLUSION

This paper has explored issues regarding screening
for cervical cancer in settings with a high prevalence
of HIV and genital ulceration. While the new HPV test
has proved to be a successful cancer screening tool in
detecting 14 high-risk types of carcinogenic HPV with
90% accuracy when tested on a group of local women
in Eastern China,? its effectiveness will also need to be
assessed in a high HIV prevalence setting to ascertain
its specificity and sensitivity in HIV-positive women.

Although in Zambia piggybacking on established HIV
infrastructure has optimised resources and increased the
efficiency of both HIV and cervical cancer programmes,?
the once-in-a-lifetime screen-and-treat protocol focusing
onwomen between 30 and 45 years of age recommended
for sub-Saharan Africa may not adequately take into
account what is already known about the epidemiology
of HIV-HPV co-infection. Longer follow-up will be needed
to assess the efficacy, cost-effectiveness and safety of
VIA with same-visit treatment with LEEP in HIV-positive
women.

It is important to keep in mind that the prophylaxis
prevention programme would be implemented in a
setting where malnutrition and decreased immunity due
to HIV/AIDS result in far less spontaneous regression
of cervical lesions than would be seen in industrialised
countries. This fact underscores the need for prevailing
strains to be fully characterised and linkage to be
established between vaccination history, screening
history and HPV exposure.
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