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This chapter reviews the burden of cervical cancer in South Africa and shows 

that it remains the most common cancer among South African women, 

particularly women with least access to cervical cancer screening. The chapter 

explains the rationale behind the South African cervical cancer screening policy, which 

is to offer all asymptomatic women three free cervical smears in a lifetime, beginning 

at age 30, 10 years apart. Further, the chapter illustrates that cervical cancer screening 

offers unique opportunities for prevention at both the primary and secondary levels. The 

causal association of human papillomavirus infection of the cervix and the possibility 

for vaccination against the virus is discussed. The history of screening in South Africa 

and why it has failed to make a major impact to date on the morbidity and mortality 

of cervical cancer is also discussed. Finally, possible alternative approaches to cervical 

cytology for the prevention of cervical cancer are briefly reviewed.
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Introduction 
Central to the development of cervical cancer is 
infection of the cervix with certain types of human 
papillomavirus (HPV),� the most common two being 
HPV 16 and 18. To date the most powerful tool 
for the prevention of cervical cancer has been the 
implementation of national, organised mass cytology-
based screening programmes. Where this has been 
successful, the incidence of cervical cancer has been 
dramatically reduced. Today cervical cancer is most 
prevalent in areas where there is either no or very little 
effective screening activity. Establishing and sustaining 
cytology-based screening programmes requires a level 
of infrastructure that few developing countries can 
afford, prompting the evaluation of alternative methods 
of cervical cancer prevention. The newest development 
in this respect is the development of type specific 
vaccines against HPV types 16, 16 and 18 and 6, 11, 
16 and 18. South Africa (SA) has a policy of offering 
asymptomatic women three free cervical smears in a 
lifetime, beginning at age 30 at 10 yearly intervals. There 
has been limited implementation of this policy, partly 
due to the demands on the health system of competing 
health needs, such as HIV infection, tuberculosis 
�	 Human papillomavirus is a name of a group of viruses that include 

more than 100 different strains or types. More than 30 of these 
viruses are sexually transmitted.

and maternal mortality. Other constraints include 
lack of financial infrastructure and human resources 
required to sustain preventative screening programmes. 
Implementation, however, is slowly improving and 
screening women has been prioritised by both national 
and most provincial departments of health. 

Burden of cervical cancer in 
South Africa
The high incidence of cervical cancer in the poor 
countries of the world is a reflection of the impact of the 
inequity of access to health care resources. In 2000, it 
was estimated that 471 000 new cases of cervical cancer 
were diagnosed worldwide and that 233 000 women 
died from cervical cancer worldwide.1 Eighty per cent 
of the cases occurred in developing countries where 
cervical cancer comprises approximately 15% of all 
cancers in women (compared to less than 4% in women 
living in developed countries) and which has access to 
less than 5% of the world’s cancer care resources. Figure 
1 shows the age standardised incidence rates (ASIR) 
recorded in a number of cancer registries around the 
world in 1995.2 It shows very marked differences in 
incidences of cervical cancer, up to 20 fold, which is 
largely a reflection of different levels of cervical cancer 

Figure 1: 
ASIR per 100 000 in different countries around 1995

Source:	 Parkin et al., 2002.
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screening. The areas of greatest incidence of cervical 
cancer include sub-Saharan Africa, Latin America, 
Caribbean, South and South East Asia, where there are 
few, if any, non-research related screening programmes. 
It should also be acknowledged that data collection 
in many poor countries is limited and the available 
information probably considerably underestimates the 
true incidence of the disease.

SA launched a pathology-based cancer registry in 
1986, relying on information reported by 80 private 
and public laboratories. In 1986,3 the total number 
of cancers reported in women was 16 559, of which  
2 897 (17.4%) were new cases of histologically confirmed 
cervical cancer. In 1992, the total number of reported 
cancers in women had increased to 25 143, but the 
percentage of new cases of cervical cancer remained at 
the same proportion 17.8% (4 467) as was reported in 
1986. There were 1 105 deaths from cervical cancer 
recorded in 1992. 

In the 1993-1995 South African Cancer registry,4 an 
average of 3 387 new cases of cancer of the cervix 
were reported per year, with 1 497 deaths reported for 
the year 1994. The ASIR of cervical cancer was 22/ 
100 000; however, this figure was 27/100 000 for 
African women, the most disadvantaged women in 
SA in terms of access to health care. The lifetime risk 

of developing cervical cancer was 1 in 34 for African 
women compared to 1 in 93 for White women. 

A total of 6 061 and 5 203 new cases of cervical cancer 
were reported to the South African Cancer registry in 
1998 and 1999 respectively,5 representing 20% and 17% 
of all cancers in women during this two year period. 
The ASIRs of cervical cancer in South African women 
were 34.4/100 000 and 28.7/100 000 in 1998 and 1999 
respectively. About 84% of all women diagnosed with 
cervical cancer in 1998-1999 were African women 
with ASIRs of 42/100 000 in 1998 and 35/100 000 
in 1999. One in 21 African women was at risk for 
developing cervical cancer in 1998. Proportionately, 
cervical cancer has remained the most common cancer 
in women since the onset of the cancer registry in 
1986, and the available data most likely underestimate 
the true incidence of the disease as SA does not have a 
population-based registry and many cases may be not 
reported to pathology laboratories.

Figure 2 shows the age specific cervical cancer rates 
per 100 000 women in the different race groups in SA 
in 1998/99. In all groups the rate remained very low 
until age 30 years after which the rates rose steadily 
to peak at between 50 and 79 years. The highest age 
specific rate for all race and age groups occurred among 
African women aged 66-69 years with a rate of 152.5/ 
100 000. 

Figure 2: 
Age specific cervical cancer rates per 100 000, 1998/99

Source:	 Mqoqi et al., 2004.5
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Not only is cervical cancer a common cancer in poor 
women, but cure rates are low because women present 
with advanced disease. In Groote Schuur Hospital, 
Cape Town, where approximately 200 new cases of 
cervical cancer are diagnosed and treated per year, 75-
80% of women present with advanced disease (stage 11 
B and higher).� In an evaluation of cervical cancer in 
African women in Durban, SA, Walker et al.6 reported 
on hospital admissions for cervical cancer during 1994 
and 1999. They found that the ASIR of cervical cancer 
was 45/100 000 for urban women and that the lesions 
of 66% of women were stage III and IV, with a mean 
age of presentation of 52 years. 

Natural history of cervical 
cancer and rationale for 
prevention
There is now a considerable body of epidemiological, 
clinical and molecular evidence that infection of the 
cervix with high-risk types of HPV is necessary for the 
development of the vast majority of cases of cervical 
cancer and its immediate precursor, cervical intra-
epithelial neoplasia (CIN) 3 (also known as high grade 
squamous intra-epithelial lesion (HSIL). HPV is a very 
common, largely sexually transmitted infection of the 
genital tract which in the majority of cases is transient, 
asymptomatic and clinically insignificant. In a minority 
of women, however, the infection becomes persistent 
and may lead to the development of high-grade cervical 
cancer precursors and ultimately invasive cancer. 

The strength of the association between infection of the 
cervix with high-risk types of HPV and invasive cervical 
cancer is almost unprecedented in cancer epidemiology, 
with odds ratios over 50 in most studies.7,8 It is clear 
that high-risk HPV infection is a necessary although 
insufficient cause of invasive cancer. Other factors that 
appear to influence progression to invasive cancer are 
not well defined but multiparity and cigarette smoking 
have been consistently found to be increased among 
cervical cancer cases.9,10 In addition, long-term use of 
oral contraceptives (>5 years)11 and co-infection with 
other sexually transmitted infections (e.g. C.trachomatis 
and Herpes Simplex Virus)12,13 have been found to 
increase the risk of HPV associated cervical cancer. 

�	 Personal communication, Dr Leon Van Wijk, Radiation Oncology, 
March 2006.

Cervical cancer provides unique opportunities for 
prevention because:

✦	 Central to its aetiology is infection of the cervix 
with a well defined virus and preventing infection 
with the virus should have a major impact on the 
incidence of cervical cancer; and

✦	 The process of developing cervical cancer takes 
at least 10 to 20 years, allowing opportunities to 
intervene long before cancer develops.

Cervical Cancer and Infection 
with HIV
While cervical cancer has been labelled by the Center 
for Disease Control, USA as an AIDS-defining illness, 
the expected increase in cervical cancer attributable to 
HIV infection has not been strikingly demonstrated 
in many African countries. This is most likely due to 
women dying from other HIV-related disease prior to 
developing cervical cancer. In a case-control study in 
Johannesburg, Sitas et al.14 showed an odds ratio of 1.6 
(95% CI: 1.1-2.3) of cervical cancer in HIV infected 
women. Lomalisa et al.15 presented data on 776 HIV-
seronegative women and 60 HIV-seropositive women 
treated in Johannesburg, SA in 2000 for cervical 
cancer. The HIV-seroprevalence was 7.2% and the 
HIV-positive women presented with invasive cancer 
almost 10 years earlier than HIV-negative women 
(mean age 44 versus 53 years respectively). Overall, 
there was no difference in the distribution of advanced 
lesions in the two groups (65% versus 55% respectively); 
however, when stratified by CD4 count, HIV-positive 
women with a CD4 count of less than 200/mm had 
significantly more advanced disease than HIV-negative 
women (77% versus 56% respectively).

Moodley et al.16 reported on a retrospective analysis 
of 206 women with cervical cancer in Durban, SA 
who underwent HIV testing and 45 (21.8%) were 
found to be HIV-seropositive. HIV-seropositive 
women were on average 13 years younger than HIV-
seronegative women, but did not differ significantly 
in terms of stage of disease at presentation. There are 
very few natural history studies of cervical cancer in 
HIV-positive women, but available evidence suggests 
significantly greater expression of HPV infection and 
more rapid progression from initial HPV infection to 
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the development of cervical cancer.17 Similar results 
have been reported in SA in a case control study 
where HIV-positive women were nearly 5 times more 
likely to be infected with high risk HPV compared to 
HIV-negative women. Further, women infected with 
HIV and high-risk types of HPV were 40 times more 
likely to have a cervical cancer precursor than women 
not infected with either of the two viruses.18 This has 
important implications for screening in HIV-positive 
women and the current recommendation is for annual 
screening of HIV-positive women who are immune 
compromised (CD4 <350) but this may be revised as 
more reliable natural history data emerge.

Primary prevention of cervical 
cancer
Primary prevention of cervical cancer would require 
the prevention of HPV infection of the genital tract 
de novo, or, at least, preventing persistent infection of 
the cervix with HPV. As the primary method for the 
transmission of genital HPV is via sexual intercourse, 
possible methods of primary prevention include 
abstinence, mutual monogamy in virgins and use of 
condoms.19,� Another potentially very effective method 
of primary prevention is vaccination against cancer-
associated types of HPV.

The recent publication of a number of randomised 
placebo-controlled trials of three different HPV 
vaccines has brought new hope and energy to the fight 
against cervical cancer. The results of the first trial 
on a double blind placebo controlled study of women 
aged 16-23 years who received three doses of vaccine 
or placebo given at day 0, month 2 and month 6, were 
published by Koutsky et al.20 After a follow up period 
of a mean of 17.4 months, the incidence of persistent 
HPV 16 infection was 0 per 100 woman-years at risk in 
the vaccinated group (i.e. 100% efficacy) compared to 
3.8 per 100 woman years at risk in the placebo group. 
In addition, the vaccine was shown to be safe and 
well-tolerated. In a publication on the same cohort of 
women followed through to 48 months,21 the vaccine 
demonstrated 100% efficacy against CIN 2/3 lesions 

�	 While condoms do seem to have some protective effect against 
HPV infection, it is nowhere near as effective as preventing HIV 
transmission and therefore is not a reliable method of primary 
prevention.

and 94% efficacy against persistent HPV infection. 
Harper et al.22 showed similar data using a bi-valent 
vaccine against HPV types 16 and 18. Vaccine efficacy 
was 91.6% against incident infection and 100% 
against persistent infection with HPV 16/18. These 
same authors have just published follow up data on this 
cohort at 4.5 years since vaccination.23 The company 
which developed the bivalent vaccine used in the study 
has indicated that it will seek approval of the vaccine in 
Europe and other countries in 2006.

Two other companies have developed a quadrivalent 
vaccine that has efficacy against types 6 and 11 (which 
cause genital warts and are not associated with cancer) 
and types 16 and 18. Villa et al.24 showed that the 
combined incidence of persistent infection or disease 
(CIN 2/3, genital warts, CIN 1) with HPV 6, 11, 16 
or 18 fell by 90% in the vaccinated group. An USA 
based company has received the Food and Drug 
Administration  approval for the vaccination of pre-
adolescent and adolescent boys and girls in June 2006.

These rigorous and scientifically sound trials provide  
real hope that cervical cancer can be substantially 
reduced. It is estimated that vaccinating against types 
16 and 18 only could prevent approximately 70% of 
cases of cervical cancer. Vaccinating against the 8 
commonest types of HPV found in cervical cancer 
would prevent 95% of the cases.25

While the data show clearly that these vaccines can 
prevent significant morbidity and mortality associated 
with HPV associated diseases, in addition to economic 
barriers, there will be considerable challenges to 
overcome prior to their introduction into the public 
health sector in a country like SA. To begin with, 
the intention is to vaccinate girls (and possibly boys) 
either pre-puberty or early adolescence, and very few 
developing countries have existing vaccine programmes 
designed to target this age group. In countries that 
provide hepatitis B vaccination to adolescents, a strong 
school-based public health system has been shown to 
be essential in order to achieve acceptable coverage of 
young people, and this is an infrastructure that is not 
yet well established in SA. It is also important to realise 
that in some developing countries, many girls do not 
attend school or attend only for short periods of time, 
and girls are the primary target group for vaccination. 
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Further, vaccination will require creating links and 
communication between the cancer prevention 
community (which deals with older women) and the 
immunisation community (which deals with children) 
and the reproductive health community (which in 
general is not linked to the immunisation community). 
Immunisation decision makers know little about 
HPV and cervical cancer and will most likely focus 
their attention on vaccines that can prevent diseases 
they normally treat e.g. rotavirus, pneumococcus 
vaccines. Another important issue will be the existence 
of competing vaccines and decisions as to the ‘stable’ 
of vaccines any government will provide will have to 
be made based on local epidemiology, the burden of 
disease and economic modelling of cost-effectiveness. 

Finally, while vaccination offers a new approach to 
cervical cancer prevention, screening and efforts aimed 
at secondary prevention of cervical cancer remain 
critically important and should be greatly expanded. 
Even with 100% coverage, the HPV vaccines as 
currently formulated are only expected to prevent 70% 
of cervical cancer according to current data.

Secondary prevention of 
cervical cancer
While there have been no randomised trials of 
cytology-based screening programmes, it has been well 
documented that where these programmes have been 
successfully implemented, the incidence of cervical 
cancer has been dramatically reduced. 

The International Agency for Research on Cancer 
(IARC) conducted a comprehensive analysis of data 
from several of the largest screening programmes in 
the world in 1986 and showed that well-organised 
screening programmes were effective in reducing the 
incidence of and mortality from cervical cancer.26 In 
the Nordic countries, following the introduction of 
nationwide screening in the 1960s, cumulative mortality 
rates of cervical cancer showed a falling trend. The 
greatest fall was in Iceland (84% from 1965 to 1982) 
where the screening interval was the shortest and the 
target age range the widest. The smallest reduction in 
cumulative mortality (11%) was in Norway where only 
5% of the population were part of organised screening 
programmes.27 The falls in Finland, Sweden and 

Denmark were 50%, 34% and 27% respectively. The 
highest reduction in cervical cancer incidence was in 
the 30-49 age groups where the focus of screening was 
the most intense. 

The association between mortality trends and the  
extent of coverage of the population by organised 
screening was most pronounced when the proportional 
reductions in the age-specific rates were related to the 
target ages of the screening programmes. The age- 
specific trends indicated that the target age range 
of a screening programme was a more important 
determinant of risk-reduction than the frequency of 
screening within the defined age range. This finding 
was in agreement with the estimates of the IARC 
working group, that for inter-screen intervals of up to 
5 years, the protective effect of organised screening was 
high throughout the targeted age group (over 80%).28 It 
is apparent therefore that the extent to which screening 
programmes have succeeded or failed to decrease 
incidence of and mortality from cervical cancer is 
largely reflected in:

✦	 The extent of coverage of the population at risk by 
screening;

✦	 The target age of women screened; and

✦	 The reliability of cytology services in that 
programme.29

The rationale behind the South African cervical cancer 
screening policy is based on data from successful 
screening programmes in developed countries which 
is also supported by information from South African 
studies.

Fonn et al.30 performed Pap smears on 20 603 women 
from 9 provinces in SA in 1998. Of interest is that 80% 
of the women had not had a Pap smear ever and 91% 
had not had a Pap smear in the preceding 5 years. Of 
the 468 women found to have low grade cervical cancer 
precursors, the average age was 33 years. Among the 
366 women with high grade cervical cancer precursors, 
the average age was 38 years. The average age of 
women with a cancer diagnosis on their Pap smears 
was significantly older at 51 years. These data support 
the current understanding of the natural history of 
cervical cancer of an initial infection followed by a 
long latent phase in which intraepithelial precancers 
develop in women in their 30s and 40s followed by the 
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slow evolution to cancer in women around the age of 
50 years. 

The study by Fonn et al.30 strongly supports the SA policy 
of targeting older women for screening as the majority 
of precursor lesions were found in women in their 30s 
and 40s. The ‘yield’ in terms of abnormalities detected 
per woman screened is much higher in women over 
30 years of age compared to younger women. Similar 
data have been presented from screening programmes 
in developed countries, where cytology-based screening 
programmes have substantially reduced the morbidity 
and mortality from cervical cancer.27 

History of cervical cancer 
screening in South Africa
Until recently, SA did not have a national, organised 
cervical cancer screening policy and cervical screening 
was performed opportunistically, largely in family 
planning and antenatal clinics.31 An example of the 
typical screening activity encountered in SA is illust-
rated in a study performed by Baillie in the Western 
Cape in 1994.32 Baillie collected data on cervical 
smears analysed by the University of Cape Town 
Cytology laboratory over a five year period and showed 
that the highest proportion of smears were performed 
in maternity obstetric units on pregnant women under 
the age of 30 years. However, the highest proportion of 
smears showing CIN 3 was found among women aged 
30-39 years who were screened in local clinics, and 
the highest proportion of smears showing malignancy 
were found among women over the age of 50 years, 
who were screened ‘opportunistically’ in day hospitals. 
The peak incidence of screening overall occurred in 
the 20-29 year age groups, and the screening incidence 
for women over 40 years or more was one third to one 
tenth of the peak screening incidence. 

Cronje et al.33 reported a similar pattern of screening 
in the Free State Province in SA. Just over 36% of all 
smears performed in the province were in women aged 
25-34 years and 29% of smears were performed in 
women aged 15-24 years. By contrast, 19% of smears 
were in women aged 35-44 years and only 16% were 
in women 45 years and older. Although White women 
constituted 21% of the population of the Free State, (a 
group considered a relatively low-risk for cervical cancer 
due to their higher socio-economic status and greater 

access to screening), 53% of the women screened were 
White. In comparison, 76% of the population of the 
Free State were African women and only 43% of smears 
were performed in this group of women. Further, the 
vast majority of the smears (60%) were performed in 
the Bloemfontein, Free State, with less than 10% of 
smears performed in rural areas where the majority of 
African women lived. 

In another study conducted outside the Pretoria area, 
Heystek et al.34 offered cervical smears to and assessed 
knowledge of screening among 1 095 women attending 
a local clinic for non-gynaecological complaints. Only 
2% of the women interviewed had any knowledge 
about Pap smears but the incidence of preinvasive 
disease of the cervix was 54/1 000 women, which is 
relatively high. 

Another important study of screening in SA was ‘Project 
Screen Soweto’ (PSS)35 which illustrates the difficulties 
of establishing cytology-based cervical cancer screening. 
In 1980, Baragwanath Hospital, a large tertiary 
institution in Soweto documented an approximately 
50% increase in the admissions for cervical cancer, from 
150 cases in 1970 to 236 cases in 1980. In addition, 
more than 70% of women with abnormal cervical 
smears had not been followed up. In recognition of the 
poor quality of the existing ‘opportunistic’ screening 
programme and the apparently rising incidence of 
cervical cancer, PSS was initiated in 1986.34

Prior to the establishment of PSS, a few basic goals 
were accomplished. Firstly, laboratory capacity for 
screening had been increased from 30 000 to 90 000 
smears per annum. Pilot studies had identified the 
prime screening target as an existing and available 
pool of patients through the network of primary health 
care clinics. Laboratory-based follow-up services had 
been established and streamlined, and channels for 
communication between patients, clinicians and the 
laboratory had been created. The only unresolved 
problem was the development of an accessible public 
health education programme. PSS did not have 
enough resources and there were fears that a public 
health education programme would lead to a large 
number of women seeking services from an untested 
screening network. A decision was thus made to launch 
PSS prior to instituting any public health educational 
programme.
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During the planning phase of PSS in 1982, 32 365 
smears were taken. The number of smears taken 
decreased to 24 251 in 1983 and to 26 216 in 1984. In 
addition, there was a rapid decline in the diagnosis of 
both invasive and preinvasive cervical cancer, contrary 
to what was observed in a previously unscreened 
population. PSS was terminated after 5 years due to 
poor performance. However, had available laboratory 
facilities been utilised to full capacity during that 5-
year period, more than 300 000 women would have 
received at least one Pap smear test, which should have 
detected 6 000 preinvasive or invasive cancers. 

The reasons for the failure of PSS are complex. One of 
the key reasons for the PSS’s failure was the low priority 
given by primary health care services to the collection 
of Pap smears, most likely due to other competing 
health needs. In addition, the failure to establish an 
effective public health educational programme resulted 
in women remaining ignorant about cervical cancer 
prevention and no consumer demand for screening was 
created. 

Allocation of financial resources may also have played 
an important role and the long-term savings created 
by preventing cervical cancer may not have been 
appreciated. For instance, with the prevailing cervical 
cancer incidence rates in SA in 1984, it was estimated 
that a saving of US$34 000 would be obtained for 
every 1 000 women screened, with a very favourable 
cost-benefit ratio of 0.72.36

The Women’s Health Research Unit formulated the 
Cervical Health Implementation Programme (CHIP) 
in order to develop and evaluate health systems 
interventions for implementing cervical screening 
within primary care services in SA. Three study 
sites were chosen and Smith et al.37 reported on the 
situational analysis undertaken in the Mitchells Plain 
health district of the Western Cape. An audit of 
screening activity in the clinic showed that only 16% of 
all Pap smears performed were in the target age range of 
30-59 years. Further only 56% of the smears taken were 
considered adequate for evaluation by the laboratory 
and endocervical cells were absent in 46% of smears. 
The rate of adherence to follow-up recommendations 
by the laboratory (i.e. follow-up smear in 3-6 months 
etc.) was 71%. Although 91% of the nurses were aware 
that some kind of policy existed, only 57% understood 

the policy and its rationale correctly. Twenty-two per 
cent of the nurses did not understand the purpose of 
Pap smears.

In 2003, Fonn published on the estimated human 
resource requirements for introducing a cervical cancer 
screening programme in SA.38 Based on data published 
earlier30 Fonn showed that to achieve 100% coverage 
of women eligible for screening over a 10 year period, 
each nurse would have to perform on average less than 
one Pap smear per day. She also indicated that if SA 
were to follow the guidelines that each cytotechnician 
only reads 48 smears per day, SA was under-resourced 
to provide this service. Further, providing services for 
women with abnormal cervical smears were considered 
markedly limited in SA and Fonn suggested that every 
regional hospital in the country would be required 
to create and run a weekly clinic to provide services 
to women with cervical abnormalities. In addition, 
extensive training of providers (doctors or nurses) would 
be required, particularly in colposcopy and treatment 
of cervical cancer precursors.

Michelow and Dubb39 investigated the status of 
public sector cytology laboratories in South Africa 
and the changes that would need to occur before a 
successful national cervical screening programme 
could be implemented. They identified 14 public sector 
laboratories which employed 97 cytotechnologists 
and cytotechnicians, almost all of whom performed 
functions other than screening Pap smears. These 
14 laboratories examined half a million specimens 
per year and the proportion of their workload that 
involved screening Pap smears ranged from 70-80%. 
They estimated that a total of 100 000 additional 
slides could be screened annually on a national basis 
without altering the current staffing and structure of 
public sector laboratories. However, in the major urban 
centres e.g. Johannesburg and Cape Town additional 
screening could not be accommodated without increase 
in cytoscreeners and support personnel.

Michelow and Dubb point out the absolute necessity 
of computerising laboratories to maintain a careful 
check on the functioning of the screening programme. 
Despite extensive research the author was unable 
to find any laboratory register that is connected 
to a colposcopy and histology register. This leaves 
important gaps in knowledge about the percentage or 
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proportion of women with abnormal smears actually 
undergoing colposcopy and further investigation and / 
or treatment. This deficiency requires urgent attention 
as it may be that the data from Leiman et al.35 which 
showed that in the 1980s only 30% of women with 
abnormal smears attended colposcopy, is still correct. 
Fonn et al.30 however, showed that 90% of women in 
their study of screening in 9 provinces did return for 
their results. The difference between the two scenarios 
is most likely due to having a system of tracking women 
with abnormal smears to ensure appropriate follow-
up. Denny et al.40 showed a over 90% return rate post 
screening in a research setting where intense attention 
was paid to recording women’s contact details, home 
addresses etc. and women who defaulted were tracked 
within a week of their missed appointment, suggesting 
that mechanisms for recalling women with abnormal 
smears for further investigation and treatment is 
as essential a part of the structure of a screening 
programme as is high quality laboratory services.

From these studies it is clear that the major challenges 
in developing a South African cervical cancer screening 
programme include:

✦	 Creating consumer demand for Pap smears by 
educating the public to understand the rationale 
and purpose of cervical cancer screening;

✦	 Stimulating political will and commitment to ensure  
appropriate allocation of resources, both human 
and financial to cervical cancer prevention;

✦	 Training, educating and motivating nurses at 
primary care level to perform good quality Pap 
smears in the context of a woman centred and 
patient centred health care service;

✦	 Performing Pap smears on the correct targeted age 
group (specifically women over 30 years);

✦	 Improving the quality of the smears taken and 
ensuring the training of sufficient numbers of 
laboratory personnel to process slides according to 
acceptable international norms;

✦	 Ensuring an efficient mechanism for giving women 
the results of their smears; and

✦	 Creating an infrastructure for the referral, treat-
ment and follow-up of women with abnormal 
smears with adequate equipment and training 
of providers. (See appendix 1 - procedure for 
management of abnormal Pap smear.)

Screening in South Africa – the 
current situation
The current policy in SA is to offer all asymptomatic 
women aged 30 years and older, 3 free cervical smears 
in a lifetime, ten years apart. Based on mathematical 
models developed in the 1980s and assuming 100% 
coverage of the population, this policy is expected to 
reduce the cumulative incidence of cervical cancer by 
approximately two-thirds.31 

The latest data from the Western Cape� indicate that 
proportionately more women in the targeted age group 
(over 30 years old) are being screened. For instance, 
in 2005, 62 331 women were screened in the Western 
Cape of whom, 45 997 were over the age of 30 years 
(73.7%). Further, it is reported that 67.6% of smears 
contained endocervical cells and the smears were 
considered adequate for diagnosis. Abnormalities were 
found in 7.3% of the smears.

Similar trends were noted in other provinces of SA 
(Table 1). In the Eastern Cape in 2005, 18 485 smears 
were performed on women over the age of 25 years. It is 
estimated that to achieve 70% of the targeted age group 
879 449 smears will need to be performed in Eastern 
Cape over the next 10 years. In Gauteng, between April 
2005 and Jan 2006, 49 503 smears were performed, 
of which 10% (5 141) were found to be abnormal. In 
Limpopo province, 17 404 smears were performed 
in 2004-2005 and the target for 2006/07 is 52 212 
i.e. to date one third of the target has been reached. 
In KwaZulu-Natal 28 760 smears were performed in 
2005, which represents 26% of the targeted number of 
smears for 2006 and 2007.

�	 Data provided by Ms Irene Le Roux, Cytology Coordinator, Coastal 
Branch, NHLS.
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Table 1:  
Overview of current and project cervical cancer screening activity in different provinces in South Africa*

Variable EC GP KZN LP MP NC WC Total

Number of women 
to achieve 70% 
coverage

879 449 1 153 320 1 085 456 730 973 319 000 205 391 627 523 5 001 113

Target 2006/07 25 127 140 046 110 354 52 212 31 900 20 539 58 270 438 448

% 2.0 8.5 10 5.0 7.0 7.0 6.5

Cases screened 
April 2005/Jan 2006

49 503 28 760
Screened

78 263

Cases screened 
2004/05

18 485 17 404 5 957 5 918 56 463
Screened

47 764

Total
182 490

Maximum distance 
to travel for  
colposcopy (kms)

130-840 100-300 350 130 400

* Data were not available for Free State and North West 

Source:	 Dr Pulane Tlebere National Department of Health, 2006.

These data, provided by national DoH and the 
National Health Laboratory Service (NHLS), Western 
Cape,� indicate that relatively large numbers of women 
remain unscreened. For instance in Gauteng province, 
where 79 568 women had smears done in 2005, the 
estimated number of women with a coverage of 70% 
in 10 years requiring smears is 1 153 320. Over the 
next 10 years the DoH estimates that nationally over 
5 million women over the age of 30 years need to be 
screened to achieve 70% coverage of the population.

Experience from countries that have successfully 
implemented screening programmes indicate that with 
high levels of commitment and good coordination 
of the different aspects of screening programmes, a 
significant impact on cervical cancer morbidity and 
mortality may be achieved. The creation of a robust, 
reliable, sustainable and patient centred programme 
has been shown in many countries to have a highly 
favourable cost-effectiveness and cost-benefit ratio.

�	 Personal communication, Dr Pulani Tlebere and Ms Irene Le Roux, 
NHLS, June 2006.

Alternatives to cytology-based 
screening programmes
While it is the intention of the South African cervical 
cancer prevention programme to use cytology as its 
primary screening test, and despite the many challenges 
in implementing such a programme, there is every 
possibility that a successful programme may be created 
in SA. However, within the context of the HIV epi-
demic and the many other diseases of poverty, including 
tuberculosis, and malaria and a high maternal mortality, 
achieving adequate coverage of South African women 
may be very difficult. Certainly in poorer countries in 
Africa, where in general the health infrastructures are 
much less well resourced than in SA, implementing 
effective cytology-based screening programmes has 
proved prohibitively difficult.

These challenges have prompted a number of re-
searchers to look at alternative screening tests to 
cytology, to both reduce the costs of screening by 
finding simpler tests and to simplify the process to an 
outpatient one-stop ‘screen and treat’ protocol. Two 
tests that have been extensively investigated in both 
cross-sectional and randomised trials are VIA (Visual 
Inspection with Acetic Acid) and HPV DNA testing.
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VIA involves training a health worker (usually a nurse) 
to wash the cervix with 3-5% acetic acid and to examine 
the cervix thereafter for the presence of a ‘white’ lesion 
(acetic acid turns precancerous lesions white) using a 
bright light. (There is only one commercially available 
kit for detecting HPV DNA known as Hybrid Capture 
II [Digene, Gaitherburg, MD], which is able to identify 
DNA from 13 high-risk types of HPV.) The test is 
robust, reproducible and large numbers of tests can 
be performed per day. Although it is also a laboratory 
based test and is currently too expensive for developing 
countries, new HPV DNA tests are being developed 
that may become affordable in developing countries in 
the future.

The test characteristics of VIA have been evaluated 
in several cross-sectional studies in less developed 
countries and have shown a similar or often higher 
sensitivity that cytology, although a consistently lower 
specificity.41 These studies together have involved more 
than 150 000 women and have reported promising 
results supporting its use as an alternative to cervical 
cytology. The sensitivity of VIA to detect high-grade 
precursor lesions and invasive cervical cancer has varied 
from 49% to 96% and the specificity from 49% to 
98%.35 Pooled estimates of sensitivity vary from 62% 
to 80% and specificity from 77% to 84% for VIA to 
detect high-grade cervical intraepithelial neoplasia. 

There are also many studies showing the significantly 
higher sensitivity than cytology or VIA of HPV 
DNA testing for the detection of cervical cancer and 
its precursors and currently there is a large body of 
opinion that believes HPV DNA testing should be used 
for primary screening of women (over 30 years of age) 
and cytology reserved for those women who are high-
risk HPV DNA positive.42 In addition to the improved 
sensitivity and easier infrastructure, both HPV DNA 
testing and VIA offer the potential of ‘screening and 
treating’ women without intervening steps of colpos-
copy and histological sampling. Denny et al. performed 
a randomised controlled trial of 6 555 non-pregnant, 
unscreened women, aged 35-65 years.43 All women were 
screened using HPV DNA testing (Hybrid Capture II) 
and with VIA. Women were randomised thereafter to 
one of three groups: cryotherapy (performed by trained 
nurses) if the HPV test was positive, cryotherapy if 
VIA was positive or delayed treatment regardless of 

the result of the screening test. The prevalence of high 
grade CIN (defined histologically) was significantly 
lower in the two screen and treat groups at six and 12 
months post randomisation compared to the delayed 
evaluation group. HPV DNA testing followed by 
cryotherapy however was twice as effective as VIA 
followed by cryotherapy in reducing histologically 
proven CIN 2 and 3 at both 6 and 12 months of follow 
up (Figure 3). This was the first study of alternative 
screening approaches to the secondary prevention of 
cervical cancer that evaluated effectiveness (as opposed 
to safety and feasibility), both of which were addressed 
in a study conducted in Thailand.44 

Conclusions
Cervical cancer remains a significant and pervasive 
cause of death among women in SA and other 
areas with restricted resources. Yet, this is a largely 
preventable cancer. The failure to implement screening 
programmes for the secondary prevention of cervical 
cancer in poor countries is unlikely to be easily 
resolved in the future due to the considerable costs 
and infrastructure associated with cytologically based 
secondary prevention approaches.

SA is unique in Africa in that resources for the 
diagnosis and treatment of cervical cancer are relatively 
sophisticated in most urban centres, with availability 
of advanced surgery, radiotherapy and chemotherapy. 
These resources are however very expensive and cure  
rates remain low due to the late presentation of most 
patients. Further, rural women are considerably 
discriminated against due to lack of access to these 
facilities. Many studies have confirmed that cervical 
cancer prevention has a very favourable cost-effective-
ness and cost-benefit ratio and efforts to prevent the 
disease are likely to be highly rewarding. 

Studies31,32,34 on the situation with regard to screening in 
SA suggest that the country has the capacity to develop 
an effective cytology based screening programme, but 
clearly this will require not only significant political 
will, but the allocation of considerable resources both 
for development of skills and infrastructure. While it 
is critical to pursue secondary prevention of cervical 
cancer, it may well be prudent for countries such as 
SA to implement in demonstration projects some of 
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Cervix macroscopically normal
ASC-US or LSIL

Repeat 2 -3 times, 
6 months apart

Abnormality persists

Pap smear

Cervix macroscopically normal
ASC-H, AGUS, HSIL, 

Suspicious for 
Carcinoma

Cervix macroscopically
abnormal or symptomatic

(bleeding, persistent discharge)

Refer colposcopy Refer colposcopy
Immediate 

Colposcopy or biopsy

Appendix 1:  
Algorithm for the management of abnormal Pap smears

the alternative approaches to cervix cancer prevention 
mentioned above, particularly in areas that are 
significantly under-resourced. This should happen in 
parallel to the development and expansion of cytology 
and colposcopy services. 

In addition, attention needs to be paid to the huge 
potential benefits of vaccinating women and girls who 
have not been exposed to HPV to prevent infection with 
HPV. The results of numerous mathematical models 
suggest that used as a vaccine to prevent a prevalent 
and lethal cancer, the HPV vaccine will be a highly 
cost-effective intervention.
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