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Cervical cancer and its precursor lesions are caused by 
infection with the human papillomavirus (HPV). The 
human papillomaviruses are part of the Papovaviridae 
family of viruses and consist of tightly coiled, circu-
lar, double-stranded DNA with about 8 000 base pairs 
in their genome. The papillomavirus is an obligatory 
intranuclear virus that must infect mitotically active 
cells to institute infection. Within the cervix HPV most 
commonly infects the mitotically active transformation 
zone at the squamo-columnar junction, which explains 
in part why HPV is associated with both squamous and 
glandular neoplasia. Over 100 different HPV types have 
been identified, of which approximately 30 - 40 infect 
the anogenital tract. HPV viruses of the anogenital tract 
are divided into ‘low-risk’ and ‘high-risk’ types depend-
ing on their ability to produce neoplasia.7,8 There are a 
variety of opinions on how the human papillomavirus 
types should be classified. One commonly used clas-
sification (Munoz) published in 2003 divided them into 
15 oncogenic (high-risk) types (HPV 16, 18, 31, 33, 35, 
39, 45, 51, 52, 56, 58, 59, 68, 73, 82) and 12 non-
oncogenic (low-risk) types (HPV 6, 11, 40, 42, 43, 44, 
54, 61, 70 and 72, 81 and CP6108).9  The vast majority 
of HPV viral infections are cleared within 14 months 
in women with competent immune systems. However, 

through a complicated cascade of events some infec-
tions evade the immune system, becoming a persist-
ent infection. Persistent HPV infection is the first step 
towards cervical dysplasia and cancer. The E6 and E7 
proteins of oncogenic HPV types are known to facilitate 
the degradation of tumour suppression proteins.² With 
the loss of suppression of these oncogenes, the cell 
cycle is disturbed. Factors that may increase the risk 
of persistent infection and cell dysregulation include 
immune suppression, cigarette smoke, multiple sexual 
partners, age of first intercourse, hormonal birth con-
trol and possibly other sexually transmitted infections 
such as Chlamydia.7,8

According to Denny et al.,10 a strong relationship exists 
between two significant sexually transmitted viruses, 
HIV and HPV. Cervical cancer was made an AIDS-de-
fining diagnosis by the Centers for Disease Control 
(CDC) in 1993. The natural history of cervical neoplasia 
is one of progression and regression, partially medi-
ated by local cervical immunity. This process is not 
well understood.11 In HIV-positive women with cervical 
neoplasia, both pro-inflammatory and anti-inflamma-
tory pathways in the cervical mucosa were found to be 
suppressed in comparison with the local mucosal en-
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Globally cervical cancer is one of the commonest cancers in women. It comprises approximately 12% of all can-
cers and is the commonest cancer in women in developing countries. The most recent compilation of global data 
indicates that an estimated 490 000 new cases of cervical cancer occur annually worldwide and nearly 80% of 
these are in developing countries, where screening programmes are not well established and are poorly organised. 
Cervical cancer is the leading cause of cancer death among women. It is estimated that 270 000 women die annu-
ally from cervical cancer, 85% of them in low-resource nations.1-3 In Africa, cervical cancer comprises 23.3% of all 
cancers in women.4 According to the South African National Cancer Registry (NCR) data, the lifetime risk for the 
development of cervical cancer in 1998 was 1 in 26 for South African women and 1 in 21 for black South African 
women.5 These are believed to be minimal rates, as the registry publishes only data collected from the pathology 
laboratories and is not a population-based cancer registry. 

HIV/ AIDS poses a severe threat to global health. In addition, the HIV epidemic has hit hardest in regions of high 
prevalence of cervical dysplasia and cancer. The HIV epidemic in South Africa is one of the worst in the world. The 
prevalence of HIV among South African women attending antenatal clinics in 2006 was 29.1%.6 With improved ac-
cess to antiretroviral therapy, women are expected to live longer as the risk of death from opportunistic infections 
decreases. It is assumed that the incidence of cervical cancer and the prevalence of precursor lesions will increase, 
especially in countries that lack well-organised cervical screening. However, this remains to be seen. 

HUMan PaPillOMaViRUS
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vironment of HIV-negative women.12 HIV may increase 
the risk of HPV replication or transcription by a direct 
viral-viral interaction.13,14 

HPV oncogenic types 16 and 18 account for 90% of 
high-grade intraepithelial precursor lesions in HIV-neg-
ative women.15 However, data from a variety of stud-
ies in southern Africa show a diversity of HPV types. 
In Zambia Professor Parham  in a 150-women study 
found  that 98% of HIV-infected women harboured at 
least one type of HPV (85% had a high-risk HPV type), 
with a median of four types per participant. HPV 52 
was the most common.16  A study in South Africa of 
148 HIV-infected women showed similar results, with 
95% of the women harbouring HPV, a median of three 
HPV types per participant, and 85% of women having 
one or more oncogenic HPV types (HPV 16 accounted 
for 30%, followed by 35 and 53).17 Data from other de-
veloping countries in South America and Asia also show 
a large diversity of oncogenic HPV types (including 16 
and 18) in addition to other types, such as 33, 35, 52 
and 81.18,19 Which oncogenic types are causing cervical 
cancer in HIV-seropositive women in Africa still needs 
to be determined. Recent results from a study in Kenya 
indicate that the prevalence of HPV 16 was similar in 
HIV-seropositive and HIV-seronegative women with 
invasive cervical cancer.20

Several studies have shown that invasive cervical can-
cer in HIV-positive women tends to present 10 - 15 
years earlier than in their HIV-negative counterparts. 
In addition, HIV-positive women with invasive cervical 
cancer have a much greater degree of immunosuppres-
sion than HIV-positive women without cervical cancer. 
Women with CD4 counts below 200 cells/µl are signifi-
cantly more likely than HIV-negative women to have 
advanced-stage disease at presentation.21,22

 
HIV-positive women have higher rates of HPV and cer-
vical abnormalities than HIV-negative women. A study 
by Denny et al.10 of 400 untreated HIV-infected women 
who underwent HPV DNA testing, cytology, colposco-
py, histology and a CD4 count every 6 months for 36 
months showed that 68% of women were positive for 
high-risk HPV DNA, 35% had low-grade squamous in-
traepithelial lesions (LSIL) on Pap smear, and 13% had 
high-grade squamous intraepithelial lesions (HSIL) on 
Pap smear.

Abnormal cytology and the presence of high-risk HPV 
DNA were strongly correlated with low CD4 counts and 
high viral loads. A study by Yamada and co-workers in 
Kenya23 demonstrated cervical HPV infection in 17% of 

HIV-negative and 49% of HIV-positive women. LSIL was 
found in 6.9% HIV-negative and 21% of HIV-positive 
women, and HSIL in 0.6% of negative and 5.8% of posi-
tive women. HSIL was strongly associated with high-risk 
HPV types and low CD4 counts. 

A study by Cardillo et al.24 showed HIV viral load to be 
significantly higher in women with cytological abnor-
malities. This study concluded that the degree of immu-
nosuppression may contribute to the development of a 
squamous intraepithelial lesion, but once the lesion is 
established, disease progression may not be affected 
by CD4 counts. A Finnish study25 of 153 HIV-positive 
women followed up for a mean of 5.6 years showed 
33% to have cervical neoplasia. The risk of cervical ne-
oplasia was not associated with decreased CD4 counts, 
duration of HIV infection or use of antiretrovirals.25

The vast majority of LSIL regress spontaneously in im-
munocompetent women. HIV-positive women with LSIL 
have a lower rate of regression and more tendency to 
progression. In a study by Massad et al.,26 progression 
of cervical dysplasia was observed in 14% of HIV-posi-
tive women compared with 7% of HIV-negative wom-
en. Regression to normal was noted in 43% of HIV-
positive women and 66% of HIV-negative women. In a 
study by Ahdieh et al.,27 cervical dysplasia regressed in 
only 45% of HIV-positive women after a median of 2.7 
years, which was significantly lower than the regres-
sion rate in HIV-negative women. 

In summary, HIV-positive women tend to have a higher 
prevalence of HPV, more HPV types with multiple on-
cogenic-type infection, more HPV persistence and a 
higher prevalence of cytological abnormalities than 
their HIV-negative counterparts, and tend to present 
at an earlier age with cervical cancer. 

Prevention of cervical cancer can be primary or sec-
ondary. Primary prevention modalities include adopting 
safe sex practices and HPV vaccination. Secondary pre-
ventive (screening) techniques include cytology, visual 
inspection of the cervix and HPV testing.

PRiMaRY PREVEnTiOn
Sexual abstinence is the only way to completely pre-
vent transmission of HPV. Transmission of HPV appears 
to be fairly easy. Correlated HPV types have been found 
on the external genitalia and cervix of women with-
out any history of sexual intercourse and in reportedly 
monogamous couples.28-30 The rate of HPV transmission 
may be lower in circumcised males.31 The efficacy of 
condoms in preventing transmission of HPV is uncer-
tain. One small study32 showed a decrease in the rate 
of genital HPV infection from 89.3/100 patient-years 
to 37.8/100 patient-years in women reporting 100% 

cERVical lESiOnS in HiV-POSiTiVE WOMEn

PREVEnTiOn OF cERVical cancER

HPV in HiV-SEROPOSiTiVE WOMEn

24



T H E  S O U T H E R N  A F R I C A N  J O U R NA L  O F  H I V  M E D I C I N E                                                                 j u ly   2 0 0 9  

condom use. Consistent use of condoms may increase 
HPV clearance and increase the rate of regression in 
HIV-negative women.32 The impact of condom use on 
HPV transmission in HIV-positive women is unknown. 

Two vaccines that protect against certain types of HPV 
have recently become available. Cervarix (GlaxoSmith-
Kline) produces antibodies to HPV types 16 and 18 while 
Gardasil (Merck) produces antibodies to HPV types 16, 
18, 6 and 11 (the latter two cause genital warts).33,34 
Overseas trials have suggested that these two vaccines 
reduce the incidence of cervical cancer significantly, 
as it has been estimated that approximately 70% of 
cervical cancer is caused by HPV types 16 and 18. How-
ever, cervical screening will still be necessary as 30% of 
cervical cancers are caused by HPV types other than 16 
and 18. Also, it will be required for women who have 
not received the vaccine. 

The prevalence of HPV types in southern Africa as dis-
cussed above may differ from those overseas, so data 
from HPV vaccination studies elsewhere may not be 
as helpful in southern Africa. The safety and efficacy 
of the preventive HPV vaccines in HIV-positive wom-
en also remains to be determined, as it is not known 
whether a sufficient antibody response to the vaccine 
will be obtained. Ideally girls should be vaccinated be-
fore risk of exposure to either HIV or HPV. In addition, 
HIV-positive women have a higher rate of infection 
with multiple HPV types, which may impact negatively 
on the efficacy of current vaccines against HPV types 
16 and 18. Another type of HPV vaccine that is still in 
the early phases of testing is the therapeutic vaccine, 
to be given to women already infected with HPV to 
block the E6 and E7 oncogenic proteins and thus pre-
vent progression.35 

ScREEninG FOR cERVical cancER
Cervical screening programmes are traditionally based 
on cervical smears. In countries with well-organised cy-
tologically based cervical screening programmes (such 
as Mexico, Columbia and many developed nations), the 
reduction in the incidence of and mortality from cervi-
cal cancer has been dramatic.36,37 A cervical smear-based 
screening programme is a three-step (visits) approach, 
viz. women have a smear taken at a clinic, women with 
abnormal smears then have to be referred to a colpos-
copy centre for colposcopic biopsy to confirm the cervi-
cal results, and then, once confirmed, women have to be 
referred for treatment of the lesion. 

Cytology is associated with a significant false-nega-
tive rate. The estimated sensitivity is only 50 - 60% 
for detection of cervical intra-epithelial neoplasia HSIL 
or greater in routine screening settings. The range of 
sensitivities and specificities of conventional cytology 
for the detection of HSIL in screening studies are 40 
- 86% and 88 - 99%, respectively.38-41 Despite these 

limitations, cervical cytology remains the only proven 
method for reducing the incidence and mortality of 
cervical cancer in large-scale population screening. 

South Africa’s cervical screening programme includes 
three smears in a lifetime at 10-year intervals start-
ing at age 30. If this could be undertaken effectively, 
it is estimated that 66% of invasive cervical cancer 
would be eliminated.42 Although South Africa’s screen-
ing programme was launched in 2000, it has yet to be 
implemented on any large scale. A cytologically based 
cervical screening programme requires a reasonably 
well-functioning health care system. Unless good fol-
low-up and referral mechanisms are in place, women 
may be lost to follow-up at any one of these steps. 
Accessibility of colposcopy and treatment of cervical 
dysplasia is currently very limited in the South African 
public sector.

Visual inspection of the cervix with acetic acid (VIA) 
has been investigated as an alternative to cytology in 
low-resource nations. VIA is a simple procedure involv-
ing swabbing the cervix with 5% acetic acid and af-
ter a few minutes observing any change of colour of 
a normal pink cervix to white. The white areas may 
represent cervical dysplasia. The normal columnar epi-
thelium is dark pink to red. If in the area of the mi-
totically active transition zone, the white areas may 
be indicative of cervical dysplasia and can be treated 
with cryotherapy at the same visit.43 The convenience 
and relative simplicity of VIA makes it preferable to the 
Pap smear in many resource-limited settings, because 
it does not require the client to return to the clinic for 
her results.

Assessment of VIA accuracy in large cross-sectional, 
randomised controlled trials in developing countries 
in HIV-negative women indicates that its sensitivity in 
detecting high-grade precancerous lesions ranges from 
66% to 96% (median 84%), its specificity from 64% to 
98% (median 82%), its positive predictive value from 
10% to 20% and its negative predictive value from 
92% to 97%.44,45 The major strengths of VIA include 
its simplicity: there is no need to prepare the patient; 
it can be taught to nurses, nurse-midwives and other 
health workers in a short space of time; it costs less 
than other approaches in routine use; there is real-time 
availability of results (results are available immediately, 
eliminating the need for multiple visits in most cases, 
and reducing loss to follow-up); there is potential for 
immediate linkage with investigation/treatment; and 
no specimen transport, expensive laboratory equip-
ment or  highly trained personnel are needed.

The major limitations of VIA include low specificity (gen-
erally less than 85%) – a considerable number of women 
who test positive do not have disease, resulting in exces-
sive diagnosis and treatment, and unnecessary anxiety; 
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lack of standardised methods of quality control (there is 
no permanent record of the test that can be reviewed 
later); training and competency of screeners are difficult 
to evaluate; its ability to detect endocervical lesions is 
limited as a result of difficulties in sampling and visual-
ising the endocervical canal, as well as less experience 
among readers in recognising glandular cell lesions; and 
tests to follow up women who have been treated are 
lacking. Finally, the efficacy and cost-effectiveness of 
VIA-based population screening programmes in reduc-
ing the incidence of, and mortality from, cervical cancer 
are not known and remain to be established, as do the 
long-term complications of over-treatment.43-45 VIA has 
mostly been evaluated as an once-in-a-lifetime screen-
ing test, and its performance in periodic screening has 
not been assessed. Validation in HIV-positive women is 
required. 

The vast majority of HPV infections will clear spontane-
ously, especially in women below the age of 30 years, so 
HPV DNA testing has good negative predictive value but 
less good positive predictive value. Other disadvantages 
of HPV DNA testing are the cost, dependence on reagents 
currently produced by very few commercial manufactur-
ers, and low specificity in younger women. HPV testing 
usually requires sophisticated laboratories with highly 
trained personnel, often not available in low-resource 
nations. In addition, samples for HPV tests need to be 
transported to the laboratory and patients need to re-
turn to the clinic for results, so there is potential loss to 
follow-up.46-48 A rapid HPV test for use in low-resource 
countries, the HPV Digene Fast Test, has recently been 
developed. It obviates the need for sophisticated labora-
tories, and one study has shown good results.49 Further 
investigations in this regard are required, especially in 
HIV-seropositive women. 

Various combinations of cytology, VIA and HPV testing 
have been described, but the best method of screening 
in both HIV-positive and HIV-negative women has yet 
to be determined.50,51

If colposcopy has confirmed the Pap smear cytology 
result of a high-grade lesion with  histological results 
of CIN 2 or CIN 3, treatment of the lesion is required. 
Treatment can be done via a variety of methods. A very 
efficient outpatient procedure requiring only local an-
aesthesia is called either LEETZ (loop electrosurgical ex-
cision of the transition zone) or LEEP (loop electrosurgi-
cal excision procedure) biopsy. The procedure uses a thin 
electrified wire to remove the lesion up to 7 mm in depth 
from the transitional zone. LEEP or LEETZ is a very effec-
tive procedure in non-HIV-seropositive women, with a 
success rate of 80 - 85%.44,52 However, a study in Soweto 
indicated that in HIV-seropositive women in South Af-
rica the failure rate may be as high as 50% (defined as 

incomplete margins on pathological specimens).53  Close 
follow-up is required in HIV seropositive women and ad-
ditional procedures may be needed.

More definitive treatment includes the cone biopsy. 
This is an effective mode of treatment, but requires re-
ferral to a centre with a skilled gynaecologist, inpatient 
admission, and operating room availability.52 

Cryotherapy can be done after the VIA procedure, dur-
ing the same visit as discussed above, eliminating the 
anxiety and loss to follow-up that lengthy delays in 
follow-up visits cause and reducing the inconvenience 
of work, child-care and transportation issues. The pro-
cedure needs a consistent supply of nitrous oxide with 
a cryotherapy gun and probe. Freezing the lesion re-
quires application of the gas for about 2 minutes and 
the patient should come for follow-up visits at 6 weeks, 
6 months and 12 months (Gosbeck Parham, personal 
communication). Recurrent lesions found after VIA are 
referred for LEEP. Cryotherapy means that there are no 
pathology results, so it is not known what lesion was 
treated.  Large lesions and lesions spreading into the 
cervical canal cannot be treated with cryotherapy and 
need to be referred for LEEP.43

Hysterectomy is reserved for refractory cases of carci-
noma in situ that cannot be treated appropriately with 
the above methods. 

OTHER TREaTMEnT MODaliTiES
Micronutrients, vitamins (vitamins A, E and C) and 
antiretroviral agents (gancyclovir and cidofovir) have 
not shown any positive effect in the treatment of cer-
vical dysplasia and should not be recommended.52 As 
HPV infection is an immunomodulated disease, there is 
some hope that HIV antiretroviral therapy (ART) would 
improve regression rates and prevent the progression 
of cervical dysplasia as ART has improved the outcomes 
of patients suffering from Kaposi’s sarcoma.54 However, 
findings of reversal of cervical dysplasia in HIV-posi-
tive women receiving ART have been quite controver-
sial, with disparate results.55,56 Reports indicate that 
antiretroviral drugs may improve outcomes in cervical 
dysplasia in HIV-infected women. However, other co-
hort studies show that ART has no effect on cervical 
dysplasia.57 As HPV is already integrated into the host 
genome and oncogenic gene changes are already oc-
curring, ART given after the lesions have been devel-
oped may be too late to change the course of the HPV 
disease progression. Larger prospective cohort studies 
are needed to assess the effectiveness of ART in pre-
venting cervical cancer in women with HPV-HIV co-
infection.

With the effective ART roll-out in South Africa many 
women will survive opportunistic diseases, and cervical 
cancer screening needs to be on the agenda of HIV/ART 

TREaTMEnT OF cERVical DYSPlaSia
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clinics. With the overwhelmed public sector obstetrics 
and gynaecology services in South Africa, limited ac-
cessibility, long waiting periods between Pap smears, 
colposcopy and LEEP, disjointed care and loss to fol-
low-up between departments, cervical cancer screen-
ing and treatment need to be available and offered in 
HIV clinics as an integrated service. 
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