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Review
Synthèse

Infection with certain types of human papillomavirus
(HPV) has been identified as a cause of cervical intra-
epithelial neoplasia and cervical cancer and possibly of

other neoplasias of the lower genital tract in women.1 One
of the risk factors for HPV infection and subsequent neo-
plasia and cancer of the lower genital tract is impaired cell-
mediated immunity.2 Large observational studies involving
HIV-positive women have shown a strong and consistent
relation between coinfection with HIV and HPV and cer-
vical intraepithelial neoplasia (CIN).3–5 It is therefore im-
portant for clinicians to screen patients who are HIV-
positive women routinely for lower genital tract neoplasias
and invasive cancer (Box 1).

In this article, we discuss recent advances in the under-
standing of the relation between HIV and HPV coinfection
and the development of lower genital tract neoplasias and
cancers in women. In addition, we present strategies for
monitoring and treating noninvasive and invasive neo-
plasias of the lower genital tract in HIV-positive women.

Cervical intraepithelial neoplasia 
and HIV infection

HIV-positive women have significantly higher rates of
CIN than do HIV-negative women.4,5 In one study, 7% of
nearly 400 HIV-positive women had high-grade CIN, as
compared with only 1% of 307 HIV-negative control sub-
jects (p < 0.001).4 In another study, CIN was detected by

cytological examination in 42% of 273 HIV-positive
women and 8% of 161 HIV-negative women; half of the
cases found in the HIV-positive group were high-grade le-
sions.5 Furthermore, it has been shown that HIV infection
is a strong risk factor for cervical cancer,1,4 independent of
the usual demographic and behavioural risk factors for cer-
vical cancer (Box 2). HIV-positive women with severe im-
munosuppression (defined as CD4+ cell count below 200 ×
106/L) are at greatest risk of CIN.3–5 Other risk factors in
this cohort of women are age over 34 years, previous treat-
ment of CIN and history of external genital warts.3–5

Because HIV-positive women are at increased risk of
CIN, one expects that they would have a higher rate of inva-
sive cervical cancer than HIV-negative women would. In
1993, 16 794 cases of women with AIDS were reported to
the US Centers for Disease Control and Prevention (CDC);
cervical cancer was the most common type of cancer diag-
nosed in the group (detected in 217 [1.3%]). As a result, the
CDC added invasive cervical cancer to its list of AIDS-
defining illnesses.6 However, recent studies failed to confirm
the high incidence of invasive cervical cancer among HIV-
positive women.4,7,.11,12 Nevertheless, according to the Sen-
tinel Hospital Surveillance System for HIV infection, the
prevalence of cervical cancer among HIV-positive women
was almost twice that among HIV-negative women (10.4 per
1000 women v. 6.2 per 1000 women; relative risk [RR] 1.7,
95% confidence interval [CI] 1.1–2.5).11 No increase in inva-
sive cervical cancer has been noted among HIV-positive
women in Africa, where both HIV infection and cervical
cancer are endemic.12 The reasons for this epidemiological
discrepancy are unclear; however, they may be related in part
to the rather short lifespan of untreated HIV-positive
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and subsequent lower genital tract neoplasias and cancers is im-
paired cell-mediated immunity. HIV-positive women with severe
immunosuppression are 5 times more likely than HIV-negative wo-
men to have lower genital tract neoplasias. A corresponding in-
crease in the risk of invasive vulvar and anal cancers, but not of cer-
vical cancer, has also been observed among HIV-positive women.
Treatment failure and recurrence of neoplasia occur much more fre-
quently among HIV-positive than among HIV-negative women. In
this review, we discuss recent advances in the understanding of the
relation between HIV and HPV coinfection and the development of
lower genital tract neoplasias and cancers in women. In addition,
we present strategies for monitoring and treating noninvasive and in-
vasive neoplasias of the lower genital tract in HIV-positive women.
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Box 1: Most common types of lower genital tract disease
caused by human papillomavirus in HIV-positive women

• Cervical intraepithelial neoplasia6,7

• Genital warts3

• Vulvar intraepithelial neoplasia3

• Anal intraepithelial neoplasia8,9

• Vaginal intraepithelial neoplasia3

• Cervical cancer6

• Anal cancer8



women in comparison to the 10 years on average required
for CIN to progress to invasive cervical cancer.1,7

The effect of highly active antiretroviral therapy (HAART)
on the development of CIN in HIV-positive patients has not
yet been established. According to the Women’s Interagency
HIV Study report, women who
were taking HAART had higher
rates of regression than of pro-
gression of CIN, even after ad-
justment for HPV infection,
CD4+ cell count and Papanico-
laou (Pap) smear status.13 Others
failed to find beneficial effects of
HAART on the incidence of
CIN detected cytologically.10,14 It
is possible that, with long-term
experience and histological ascer-
tainment, HAART will be pro-
ven to reduce the risk of CIN
among HIV-positive women.
This is plausible because
HAART reverses immunodeficiency, as measured by CD4+
cell counts and interleukin-8 and interleukin-12 levels, and
reduces the HIV viral load.15 Long-term longitudinal studies
currently underway will help to shed light on the precise in-
fluence of HAART on the incidence of invasive cervical can-
cer in HIV-positive women.

Vulvar and anal neoplasias and HIV infection

As with CIN, lower genital tract condylomata acuminata
and vulvar and anal intraepithelial neoplasias are much more
common among HIV-positive women than among HIV-
negative women.3,8 The prevalence of vulvar intraepithelial
neoplasia among HIV-positive women referred for col-
poscopy as a result of abnormal results of cytological exami-
nation varies from 9% to 37%.16 These rates may reflect se-
lection bias: of 396 HIV-positive women who did not attend
colposcopy clinics, the prevalence of vulvar intraepithelial
neoplasia was only 0.5%. A recent prospective cohort study
found pre-existent lower genital tract condylomata or vulvar
and anal intraepithelial neoplasias in 6% of 481 HIV-positive
women, as compared with 1% of 437 HIV-negative women
(p < 0.001).3 In addition, 9% of 385 HIV-positive women, as
compared with only 1% of 341 HIV-negative women, had
new lesions in the lower genital tract detected during a me-
dian follow-up of 3.2 years (p < 0.001); 1 (2%) of the 478
HIV-positive women in whom incident vulvar and anal in-
traepithelial neoplasias developed had invasive perianal can-
cer. The incidence of all lower genital tract lesions (excluding
cervical) was 16 times higher among HIV-positive than
among HIV-negative women.3 A meta-analysis of studies in-
volving more than 50 000 HIV-positive women in the United
States found significantly increased risks for in-situ (RR 4.6,
95% CI 4.3–5.0) and invasive (RR 5.8, 95% CI 3.0–10.2) can-
cer of the vulva or vagina.17 In 2 prospective, cross-sectional

studies, anal intraepithelial neoplasia was detected by cytolog-
ical examination more frequently among HIV-positive
women (14% [n = 109] and 26% [n = 102]) than among HIV-
negative women (6% [n = 59] and 7% [n = 96]).9,18 In addition,
there was a significant correlation between abnormal anal cy-

tological examination results and
depressed CD4+ cell counts.

Overall, the relatively high
incidence of vulvar and anal
intraepithelial neoplasias paral-
lels that of CIN among HIV-
positive women. The clinical
implication of these findings is
the potential for a relatively
high number of invasive vulvar
and anal cancers in this popula-
tion. Fortunately, only a few
cases have been reported so far.3

The impact of HAART on the
progression and treatment out-
comes for vulvar and anal intra-

epithelial neoplasias remains to be determined by long-
term cohort studies.

The HIV–HPV connection

More than 40 different types of HPV infect the lower gen-
ital tract. Several types of HPV are found in nearly all cases of
CIN and cervical cancer; therefore, it is not surprising that
the association between cervical cancer and HIV infection is
mirrored by a connection between HPV infection and HIV
infection. HPV types considered to be of high oncogenic risk
(e.g., types 16 and 18) are found in nearly all cases of CIN
and cervical cancer and may cause persistent infections.1 They
have been correlated with an increased risk of progression
from low-grade to high-grade CIN.1 If left untreated, such
cases may progress to invasive cervical cancer. According to
the Canadian Women’s HIV Study, the crude prevalence of
HPV infection among asymptomatic, sexually active HIV-
positive women aged 15–44 years without CIN at study entry
was 73.6% (95% CI 68.5%–78.5%), as compared with only
52.5% (95% CI 46.6%–58.2%) among HIV-negative
women with similar demographic profiles.19 The odds ratio
was 3.75 (95% CI 2.39–5.89) after controlling for lifetime
numbers of sexual partners and history of abnormal cytologi-
cal examination results. In addition, it has been shown that
HIV-positive women are more likely than HIV-negative
women to be infected with HPV types of high oncogenic
risk, including types 16 and 18, and to be infected with multi-
ple HPV types.2 The cumulative prevalence of persistent
HPV infection (more than 2 positive test results) was higher
among HIV-positive than among HIV-negative women
(87% v. 52%–73%), and the former group was more likely
than the latter group to shed HPV DNA continuously (p ≤
0.01).2,19 Furthermore, persistent HPV infection was corre-
lated with CD4+ cell counts: it was more readily detected in
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Box 2: Key risk factors for cervical
intraepithelial neoplasia

• Persistent human papillomavirus infection1

• Immunosuppression1,4

• High number of sexual partners1

• Sex at early age1,4

• High parity1,4

• History of abnormal Papanicolaou (Pap) test
result(s)1,4,10

• Low socioeconomic class1,2,5

• Cigarette smoking1



women with CD4+ counts below 500 × 106/L than in those
with higher counts (44% v. 24%; p < 0.01). In a series of 307
HIV-positive women, high HPV load was associated with a
10-fold increased risk of CIN among women with severe im-
munosupression (CD4+ count below 200 × 106/L) compared
with women who had higher CD4+ counts.20

Detection and management of lower genital
tract neoplasias in HIV-positive women

The appropriate approach for screening and treating lower
genital tract neoplasias in HIV-positive women is subject to
debate. This is because of an incomplete understanding of
their natural history in this patient population, especially with
the advent of HAART. As has been suggested above, it is un-
clear whether HIV-positive women are truly at increased risk
for invasive cervical cancer, although they clearly have a con-
siderably higher prevalence of CIN than their HIV-negative
counterparts. Cervical cytological examination to detect pre-
cancerous lesions is the most
often used screening method
among women, including those
with HIV infection.6 Currently,
the CDC and the US Public
Health Service recommend that
women undergo 2 Pap tests, 6
months apart, following the ini-
tial diagnosis of HIV infection
(Box 3); if the results of both tests
are negative, annual Pap tests are
considered sufficient for routine
screening.21,22 This strategy offers
quality-adjusted life-expectancy
benefits at a cost comparable to
that of other clinical preventive
interventions.23

Various strategies have been recommended to manage
CIN in HIV-positive women (Box 4). In HIV-negative
women, conservative therapies such as cryotherapy for low-
grade CIN and loop electrosurgical excision for high-grade
CIN are highly successful treatments, with over 80% cure
rates.27 However, they are considerably less effective among
HIV-positive patients. Rates of treatment failure within
3 years after treatment of CIN in this patient group have
ranged from 38% to 62%, as compared with 18% among
HIV-negative women.24,25,27 Recurrence rates have been par-
ticularly high, reaching 87% in one study involving HIV-
positive women who had CD4+ cell counts of less than 200 ×
106/L.26 In a pilot study of adjunctive, self-administered main-
tenance therapy with intravaginal 5-fluorouracil (5-FU)
cream after excisional treatment for high-grade CIN in HIV-
positive women, the recurrence rate in the treatment group
was nearly half that in the group not given the 5-FU cream
(28% v. 47%).25 Although the side effects known to occur
with intravaginal 5-FU therapy (e.g., vaginal erosions, adeno-
sis and bloody discharge) were not encountered in this pilot

study, our experience with this therapy28 suggests that this
outcome was unusual.

It is hoped that, with the increasing use of HAART, treat-
ment outcomes for CIN using conservative therapy without
adjunctive 5-FU therapy may improve. In one study, HAART
was associated with a 35% regression rate in cytologically di-
agnosed CIN despite persistent HPV infection.14 However,
there were only 49 women in the study, follow-up was short
(median 5 months), 1 rather than 2 or more cytopathologists
read the smears, and the possibility of false-negative cytologi-
cal test results on follow-up was not ascertained histologically
in all cases. Nevertheless, the women who showed signs of re-
gression had higher CD4+ cell counts than those who did not.
Because poor response to standard therapies for CIN are re-
lated to the CD4+ cell count, restoring immunocompetence
in HIV-positive women may improve treatment outcomes for
CIN. Indeed, one of the possible reasons for the high rates of
treatment failure and recurrence of lower genital tract neo-
plasias among immunosuppressed individuals, including those

with HIV infection, is reactivation
of latent HPV infection.29

There are no consensus guide-
lines for the management of vul-
var intraepithelial neoplasia or
anal intraepithelial neoplasia in
HIV-positive women. Given the
relatively high risk of invasive
cancer of external anogenital neo-
plasias in this group of women, a
thorough clinical examination of
the external anogenital area is
mandatory.3 Also, it seems appro-
priate to use standard ablative or
surgical therapies, or both, ac-
companied by regular long-term
follow-up. In a series of 8 cases of

untreated vulvar intraepithelial neoplasia in HIV-positive
women, 7 progressed to early invasive vulvar cancer.30 Unfor-
tunately, as with CIN, the rates of treatment failure and recur-
rence among women with vulvar intraepithelial neoplasia and
anal intraepithelial neoplasia are high (about 50%–80%), de-
pending on the individual’s CD4+ cell count (A.F.: personal
observation). So far, monotherapy and combination therapy
have failed to demonstrate a decrease in recurrence rates of
vulvar and anal intraepithelial neoplasias; the effect of
HAART that includes a protease inhibitor has not been evalu-
ated.3 Admittedly, large-scale studies of the natural history of
vulvar and anal intraepithelial neoplasias in HIV-positive
women using appropriate control subjects are needed to deter-
mine the precise rates of treatment failure and recurrence and
to relate them to the possible beneficial effect of HAART.

Conclusions

Women who are HIV positive and have HPV infection
are at high risk of HPV-related neoplasias of the cervix,

HPV–HIV coinfection and lower genital tract neoplasias
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Box 3: Surveillance of lower genital tract
neoplasia in HIV-positive women

• Inspect external anogenital area as part of
annual physical examination3

• Obtain samples of all suspicious external
anogenital lesions for biopsy3

• Perform 2 Pap tests, 6 months apart, in the
first year after diagnosis of HIV infection; if
the results of both tests are negative, repeat
test annually21,22

• Perform colposcopy in all cases if Pap test
reveals atypical squamous cells of
undetermined significance or worse21,22



vulva and anus. A high risk of invasive cervical cancer has not
yet been demonstrated. However, HIV-positive women are
at increased risk of invasive vulvar cancer. Gynecological ex-
amination should include a thorough inspection of the exter-
nal anogenital region, and all suspicious lesions should be re-
moved for biopsy. Colposcopy should be performed in
response to any abnormal cytological test results, including
atypical squamous cells of undetermined significance. Stan-
dard treatments of CIN, vulvar intraepithelial neoplasia and
anal intraepithelial neoplasia are associated with much higher
failure and recurrence rates among HIV-positive women
than among HIV-negative women. It remains to be deter-
mined whether long-term experience with HAART will re-
sult in lower rates of and better therapeutic results for lower
genital tract neoplasias in HIV-positive women.
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Box 4: Management of lower genital tract neoplasia
in HIV-positive women

• Treat cervical intraepithelial neoplasia; excisional techniques
(electroexcision) are preferred over cryosurgery7,24–26

• Treat localized vulvar and anal intraepithelial neoplasia
conservatively (e.g., carbon dioxide laser vaporization,
fulguration, administration of trichloroacetic acid)3,8

• Monitor biannually all extensive (total lesion area
> 10 cm2) external anogenital and intra-anal lesions8

Editor’s note: This article was written before new developments emerged regarding
the potential for HPV vaccination.


