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A B S T R A C T

Objectives: To investigate the prevalence of high-risk (HR) human papillomavirus (HPV) and factors
associated with HR-HPV infection among women from rural Eastern Cape, South Africa.
Methods: HPV prevalence was determined by Hybrid Capture 2 assay in cervical specimens from 417
women aged �30 years (median 46 years) recruited from the community health clinic in the Eastern Cape.
Results: HR-HPV prevalence was 28.5% (119/417), and HIV-positive women had significantly higher HR-
HPV prevalence than HIV-negative women (40.6%, 63/155 vs 21.4%, 56/262, respectively; p = 0.001). HIV-
positive status (odds ratio (OR) 2.52, 95% confidence interval (CI) 1.63–3.90), having �3 lifetime sexual
partners (OR 2.12, 95% CI 1.16–3.89), having �1 sexual partner in the last month (OR 1.89, 95% CI 1.21–2.92),
�4 times frequency of vaginal sex in the past 1 month (OR 2.40, 95% CI 1.32–4.35), and having a vaginal
dischargecurrently/in the previousweek(OR 2.13, 95% CI 1.18–3.85) increasedthe risk of HR-HPV infection.
In the multivariate analysis, HIV positivity remained strongly associated with HR-HPV infection (OR 1.94,
95% CI 1.17–3.22).
Conclusions: Risk factors related to sexual behaviors play a significant role in HR-HPV infection in this
population. This report will inform health policymakers on HPV prevalence and contribute to discussions
on the use of HPV testing as the primary cervical cancer screening test in South Africa.
© 2020 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
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Introduction

Human papillomavirus (HPV) is the most common sexually
transmitted virus (Munoz et al., 2003). Cervical persistent
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infection with any of the high-risk (HR) HPV genotypes, such as
HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68, is associated
with development of cervical intraepithelial lesions and cancer
(Bouvard et al., 2009). There are a number of factors influencing the
natural history of HPV (i.e., HPV acquisition, clearance, persistence,
and transmission) and the development of cervical intraepithelial
lesions and cancer (Castellsague et al., 2014; Schiffman and Kjaer,
2003; Strickler et al., 2005). The effect of HPV and HIV co-infection
has been established, and women co-infected with both HIV and
HPV are found to have reduced HPV clearance rates, as well as an
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increased risk of persistent HPV infection compared with HIV-
negative women (Rowhani-Rahbar et al., 2007; Strickler et al.,
2005). HIV-positive women have a significantly increased risk
of developing cervical lesions as they are more likely to have a
persistent HR-HPV infection (Hawes et al., 2003). Moreover,
studies have found higher HR-HPV prevalence, HR-HPV viral
load, and cervical lesions among women who are HIV-positive
compared to those who are HIV-negative (Clifford et al., 2016;
Mbulawa et al., 2014). South Africa has a high burden of HIV
infection; in the year 2018, 20.4% of women between the ages
of 10 and 49 years were reported to be living with HIV (UNAIDS,
2019).

Globally, the cervical cancer incidence rate (13.1 per 100 000
women) and mortality rate (6.9 per 100 000 women) are high
among women of reproductive age (15–44 years) (Bruni et al.,
2019; Fitzmaurice et al., 2017). Africa has the highest burden of
both HPV and cervical cancer (de Martel et al., 2012; Ogembo et al.,
2015). Of the reported HPV prevalence globally (11.7%) (Bruni et al.,
2010), the estimated overall prevalence is two-fold higher (29%)
among African women with normal cervical cytology (Ogembo
et al., 2015). HPV prevalence has been found to differ across the
regions of Southern African (Ogembo et al., 2015). This has also
been observed in South African studies, with prevalence ranging
between 20.4% to 76% among women with normal cervical
cytology (Allan et al., 2008; Ebrahim et al., 2016; Giuliano et al.,
2015; McDonald et al., 2012; Richter et al., 2013). The different HPV
prevalence in these studies could be influenced by many factors,
including different HPV detection assays, the type of specimen
used, the age of the study population, presence of HIV co-infection,
and characteristics of the study population.

HPV vaccination programs are implemented in a number of
countries, including South Africa, as the primary tool for the
prevention of HPV infection and HPV-associated diseases;
however, cervical cancer screening is essential for both the
vaccinated and unvaccinated populations (Denny and Kuhn,
2017). The implementation of an effective cervical cancer
screening program that offers regular cervical screening, monitor-
ing, follow-up, and management of cervical lesions is needed in
order to prevent or manage the progression to invasive cancer,
especially in a country where the HIV burden is high, like South
Africa (Kabir et al., 2012; Tartaglia et al., 2017). The burden of
cervical cancer has significantly decreased in developed countries
due to the success of cervical screening implementation (Bruni
et al., 2010; Jemal et al., 2010). However, in African regions,
especially in rural areas, cervical screening remains a major issue
because of limited resources, a lack of knowledge or awareness,
and the lack of trained healthcare professionals (Arulogun and
Maxwell, 2012; Perlman et al., 2014).

Currently, in South Africa, the Pap smear/cervical cytology
remains the only screening test utilized for cervical cancer
screening in public facilities. The targeted age group for cervical
cytology in the general population is women aged 30 years or
older, and the recommendation is to have cervical screening at
least three times in their lifetime (Botha and Dreyer, 2017).
However, among HIV-positive women, cervical cancer screening
begins at <30 years of age or at HIV diagnosis, and the policy
recommends 3-year screening intervals if the cytology result is
negative, or annual screening if the cytology result is positive
(NDH, 2017). Cervical cancer screening coverage is lower in rural
areas, which are generally poor and lack the healthcare services
found in urban areas. Data from the South African National Health
Laboratory Services (NHLS) indicate that among HIV-positive and
HIV-negative women aged �30 years, Pap smear coverage in the
Eastern Cape municipality districts was <50% during the years
2013–2014. This is well below the national target of 70% Pap smear
coverage (Makura et al., 2016).
In many countries, cervical cytology is being replaced by HPV
testing in cervical screening programs (Altobelli et al., 2019; Basu
et al., 2018). There is increasing evidence showing that HPV testing
identifies more cases of precancerous cervical changes when
compared to cytology screening (Dillner, 2019; Ogilvie et al., 2018).
A randomized trial performed in the Netherlands reported a higher
detection rate of women with cervical intraepithelial neoplasia
CIN2+ after HPV testing (16.5 per 1000 women) when compared to
cytology testing (10.1 per 1000 women) at baseline (Ogilvie et al.,
2018). However, the detection rate of women with CIN2+ was
significantly lower with HPV testing (5.0 per 1000 women) than
cytology testing (10.6 per 1000 women) after a follow-up of 48
months (Ogilvie et al., 2018). Since HPV testing has been
established to be highly sensitive when compared to cytology
testing, the cervical screening interval for women with an HPV-
negative test has been extended from 5 to 10 years because of the
low long-term risk of CIN3+ development (Dillner, 2019; Peto and
Gilham, 2017). There are different scenarios to manage HR-HPV-
positive women. In low resource settings, screen-and-treat
regimens have been investigated for managing HPV-positive
women (Kuhn and Denny, 2017). In recent years there has been
discussion of modifying the South African guidelines to include
algorithms with HPV testing and strategies of treating the HR-HPV-
positive. There is now good evidence that HPV testing could
replace or complement cytology (Botha and Dreyer, 2017; NDH,
2017).

According to the Eastern Cape Province population-based
cancer registry, cervical cancer became the most common cancer
between 1998 and 2012, with a significant increase in incidence
during the period from 22.1 per 100 000 to 29.0 per 100 000
(Somdyala et al., 2015). However, there is a lack of information on
HPV prevalence and high-risk types causing cervical cancer among
women residing in rural Eastern Cape Province of South Africa. It is
crucial to investigate the prevalence of HPV, as this information
will serve as baseline data to identify the need and appropriate
strategies of prevention and cervical screening implementation,
since there is high burden of cervical cancer in this region.
Therefore, the aim of this study was to investigate the prevalence
of HR-HPV and the association of sociodemographic data, sexual
behavior, and other factors with HR-HPV among women aged 30
years and older, in the general population who were visiting a
community-based clinic in rural Eastern Cape Province.

Materials and methods

Study design and specimen collection

This cross-sectional study was conducted at a community
health clinic within OR Tambo district municipality, in Mthatha,
Eastern Cape Province of South Africa. A total of 417 women aged
30–98 years, who were attending the community health clinic for
cervical cancer screening or any other reason, were recruited
between September 2017 and August 2018. The study adhered to
the tenets of the Declaration of Helsinki of 2013. Written informed
consent was sought from prospective participants. The human
research ethics committees of the University of Cape Town (UCT)
(HREC reference 615/2017), Walter Sisulu University (reference
090/2016), and Eastern Cape Department of Health Ethics (EC
reference 2017RP0_484), approved all aspects of the study.
Sociodemographic data and information on risk factors were
obtained through interviews.

The study nurse collected two cervical specimens for cervical
cytology and HPV testing. Cervical brushes for HPV testing were
stored in Digene transport medium (Qiagen Inc., Gaithersburg, MD,
USA) and transported to the UCT HPV laboratory where they were
stored at �80 �C until laboratory testing. The NHLS laboratory,
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Mthatha performed the cervical cytology analysis, and results were
interpreted according to the Bethesda Classification System
(Solomon et al., 2002). All women who had high-grade squamous
intraepithelial lesions (HSILs) on their cytology result were
referred to the Nelson Mandela Academic Hospital colposcopy
clinic for follow-up.

HPV DNA detection and viral load

The Hybrid Capture 2 (HC-2) DNA test (Qiagen Inc.) identifies 13
HR-HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68);
this test was performed manually according to the manufacturer’s
instructions. A DML 3000 Microplate Luminometer was used to
read the ratio of relative light units/cut-off (RLU/CO) (Qiagen Inc.);
a specimen with a ratio of >1 (5000 copies) was considered
positive and a specimen with a ratio <1 was considered negative
for HR-HPV types.

Data analysis

Data were collected in REDCap (Research Electronic Data
Capture) and the statistical analysis was performed using Stata
14.2 (Stata Corp, College Station, TX, USA). Most of the data were
categorical. When data were presented as proportions of the total
sample, the missing data were excluded from the denominator.
Univariate logistic regression models were used to identify the
factors associated with HR-HPV. Multivariate models included
factors that were statistically significant at 5%, considering
variables with a p-value of less than 10% in the univariate analysis.
The figure was drawn using GraphPad Prism v6.01 (GraphPad
Software, Inc., San Diego, CA, USA); this summarizes the HPV viral
load disaggregated by HIV status and cervical cytology. The Mann–
Whitney test was used to determine differences in median HR-HPV
viral load between HIV-positive and HIV-negative women with
normal or abnormal cytology, and a p-value of <0.05 was
considered significant.

Results

Description of the study participants

Of the 417 participants, 37.2% (155/417) were HIV-positive, and
96.1% of the HIV-positive women were on antiretroviral drugs. The
median age of the study participants was 46 years (interquartile
range (IQR) 38–55 years), with the majority in the age group �50
years (42.9%). The median age at first sex was 18 years (IQR 16–20
years), and the median lifetime number of sexual partners was 2
(IQR 2–3). The majority of women had never smoked (94.5%), never
drank alcohol (90.8%), and had been pregnant before (96.6%). The
highest education level attained by most of the study participants
was high school or university (73.4%) and they had a low monthly
household income <$139.36 (71.2%). Amongst the 154 (36.9%)
women who reported using contraception with their current
partners, 79.2% (122/154) had started using contraceptives at the
age of �18 years (Table 1). According to their genital health history,
53.7% (224/417) of women self-reported having had a vaginal
discharge and 14.4% (60/417) as having had ulcers/blisters/warts in
their lifetime. A pelvic examination by the study nurse revealed
that on the day of specimen collection, a vaginal discharge was
present in 20.9% (87/417) and warts in 1.2% (5/417) of the women
(data not shown).

HR-HPV prevalence and HIV co-infection

The overall HR-HPV prevalence was 28.5%. HIV-positive women
were found to have higher HR-HPV prevalence compared to HIV-
negative women (40.6%, 63/155 vs 21.4%, 56/262, respectively; p <

0.001, Table 1). HIV-positive women had significantly higher HR-
HPV viral load as measure by RLU compared to HIV-negative
women (RLU/CO: median 0.390 (IQR 0.009–3245.33) compared to
0.180 (IQR 0.08–2884.2); p < 0.0001; Figure 1) and this remained
so even when women were grouped according to cervical cytology
results (normal: median 0.270 (IQR 0.009–1557.42) RLU/CO vs
0.180 (IQR 0.08–1660.34) RLU/CO, p < 0.0001; abnormal: median
75.350 (IQR 0.08–3245.33) vs 0.200 (IQR 0.09–2884.20) RLU/CO, p
= 0.035; Figure 1).

Factors associated with HR-HPV in women (univariate and
multivariate analysis)

Women with more than three lifetime sexual partners (odds
ratio (OR) 2.12, 95% confidence interval (CI) 1.16–3.89), one or more
sexual partners in the last month (OR 1.89, 95% CI 1.21–2.92), and
currently using any contraception (OR 1.86, 95% CI 1.02–2.87) were
found to have a significantly increased risk of HR-HPV. Further-
more, women who reported having had vaginal sex �4 times
during the past 1 month were more likely to have HR-HPV (OR
2.40, 95% CI 1.32–4.35) compared to those who reported no sexual
intercourse during the past 1 month (Table 1). The risk of HR-HPV
was also found to increase with increasing number of sexual
partners in the past 12 months compared to those who reported no
sexual partner in the past 12 months (1 partner: OR 1.99, 95% CI
0.35–1.40; �2 partners: OR 2.17, 95% CI 0.97–4.84); however, this
was not statistically significant for women with �2 sexual partners
in the past 12 months.

Participants who self-reported having a vaginal discharge at the
time of the study (currently) or recently (in the week before the
study) had an increased risk of HR-HPV types (OR 2.13, 95% CI 1.18–
3.85) when compared to women who reported not having had a
vaginal discharge in their lifetime. It is important to note that
during pelvic examination by the study nurse, all women who
reported having a current discharge or a discharge in the previous
week before the interview or examination, were found to have a
discharge on the day of the study visit. Even though self-reported
warts history was not associated with HR-HPV, 60.0% (3/5) of
women who were found to have warts during the pelvic
examination were also found to have HR-HPV infections. Other
factors such as age at first sex, level of education, annual household
income, smoking, self-reported ulcer or warts, and pregnancy were
not significantly associated with HR-HPV infection (Table 1). In the
multivariate analysis, HIV-positive status (OR 1.94, 95% CI 1.17–
3.22) and abnormal cytology (OR 2.83, 95% CI 1.39–5.76) were
associated with an increased risk of HR-HPV types. Women who
reported having new sexual partners in the last 1 month had an
increased risk of HR-HPV types; however, this was not statistically
significant (OR 1.80, 95% CI 0.68–4.97) (Table 1).

Discussion

This appears to be the first study to report HR-HPV prevalence
and risk factors among women attending a community-based
clinic in rural Eastern Cape, South Africa. This study demonstrates a
relatively high overall HR-HPV prevalence (28.5%), particularly
among HIV-positive women (40.6%). High HR-HPV prevalence and
ineffective cervical screening programs in a country with a high
burden of HIV, like South Africa, are major public health challenges.
HIV-positive women are more likely to have persistent HR-HPV
infections and progress to develop cervical cancer as compared to
HIV-negative women (Dartell et al., 2012; McDonald et al., 2014;
Moodley et al., 2006). The HR-HPV infection rate observed in the
present study is higher than that reported in other African studies
using HC-2, including studies in rural and urban Nigeria (15.6%)



Table 1
Factors associated with high-risk human papillomavirus in women (univariate analysis and multivariate analysis).

HR-HPV prevalence Univariate analysis Multivariate analysis

n/N (%) n (%) OR (95% CI) p-value OR (95% CI) p-value
Age in years, median (IQR) 46 (38–55) 119/417 (28.5) 0.97 (0.95–0.99) 0.001 0.99 (0.96–1.02) 0.49
HIV status
Negative 262/417 (62.8) 56/262 (21.4) Ref. Ref.
Positive 155/417 (31.2) 63/155 (40.7) 2.52 (1.63–3.90) <0.001 1.94 (1.17–3.22) 0.01
Age categories
30–39 years 130/417 (31.2) 46/130 (35.4) Ref.
40–49 years 108/417 (25.9) 40/108 (37.0) 1.07 (0.63–1.83) 0.79
�50 years 179/417 (42.9) 33/179 (18.4) 0.41 (0.25–0.70) 0.001
Highest level of education attained
Never/primary 111/417 (26.6) 25/111 (22.5) Ref.
High school/university 306/417 (73.4) 94/306 (30.7) 1.53 (0.92–2.53) 0.1
Household income
<$139.36 297/417 (71.2) 82/297 (27.6) Ref.
�$139.36 115/417 (27.6) 36/115 (31.3) 1.19 (0.75–1.91) 0.46
Smoking status
Never 394/417 (94.50) 110/394 (27.9) Ref.
Former smoker/current Smoker 23/417 (5.5) 9/23 (39.1) 1.66 (0.70–3.95) 0.25
Ever drank alcohol
No 379/417 (90.8) 111/379 (29.3) Ref.
Yes 38/417 (9.1) 8/38 (21.1) 0.64 (0.29–1.45) 0.29
Age at first sexual intercourse
<16 years 51/417 (12.2) 16/51 (31.4) Ref.
16–18 years 217/417 (52.0) 58/217 (26.7) 0.80 (0.41–1.55) 0.51
�18 years 147/417 (35.30) 44/147 (29.9) 0.93 (0.47–1.86) 0.85
Lifetime sexual partners
1 84/417 (20.1) 17/84 (20.2) Ref. Ref.
2 126/417 (30.2) 30/126 (23.8) 1.23 (0.63–2.41) 0.54 0.90 (0.44–1.85) 0.93
�3 206/417 (49.4) 72/206 (35.0) 2.12 (1.16–3.89) 0.02 1.20 (0.60–2.39) 0.67
Sexual partners in 12 months
0 124/417 (29.7) 24/124 (19.4) Ref. Ref.
1 254/417 (60.9) 82/254 (32.3) 1.99 (0.35–1.40) 0.01 1.16 (0.57–2.36) 0.67
�2 38/417 (9.1) 13/38 (34.2) 2.17 (0.97–4.84) 0.06 0.89 (0.31–2.56) 0.83
Sexual partners in the last month
0 200/417 (48.0) 44/200 (22.0) Ref. Ref.
�1 216/417 (51.8) 75/216 (34.7) 1.89 (1.21–2.92) 0.004 1.80 (0.68–4.79) 0.24
Used condoms during last sexual intercourse
No 292/417 (70.0) 75/292 (25.7) Ref. Ref.
Yes 121/417 (29.0) 43/121 (35.5) 1.60 (1.01–2.52) 0.05 1.07 (0.64–1.79) 0.8
Frequency of vaginal sex past 1 month
0 220/417 (52.8) 52/220 (23.6) Ref. Ref.
1–3 times 133/417 (31.9) 40/133 (30.1) 1.39 (0.86–2.25) 0.18 0.73 (0.28–1.91) 0.52
�4 times 61/417 (14.6) 26/61 (42.6) 2.40 (1.32–4.35) 0.004 1.13 (0.40–3.22) 0.81
Frequency of anal sex past 1 month
0 386/417 (92.6) 109/386 (28.2) Ref.
�1 time 21/417 (5.0) 7/21 (33.3) 1.27 (0.50–3.23) 0.62
Using any contraception with current partner
No 258/417 (61.9) 62/258 (24.0) Ref.
Yes 154/417 (36.9) 57/154 (37.0) 1.86 (1.20–2.87) 0.01
Method of contraception
None/implant/ligation, etc. 265/417 (5.4) 62/265 (23.4) Ref.
Injectables/birth control pill 77/417 (18.5) 27/77 (35.1) 1.77 (1.02–3.06) 0.04
Condoms 70/417 (16.9) 30/70 (42.9) 2.46 (1.41–4.27) <0.01
Age at first contraceptive use
<16 years 5/417 (1.2) 1/5 (20.0) Ref.
16–18 years 21/417 (5.0) 6/21 (28.6) 1.60 (0.15–17.41) 0.7
�18 years 122/417 (29.3) 48/122 (39.3) 2.59 (0.28–23.91) 0.4
Vaginal discharge (self-reported)
No 192/417 (46.0) 49/192(25.5) Ref.
Yes 224/417 (53.7) 70/224(31.3) 1.33(0.86–2.04) 0.2
Frequency of vaginal discharge (self-reported)
No vaginal discharge 192/417 (46.0) 49/192 (25.5) Ref. Ref.
Current/last week 64/417 (15.4) 27/64 (42.2)) 2.13 (1.18–3.85) 0.01 1.67 (0.88–3.15) 0.12
More than a week and less than 6 months 55/417 (13.2) 17/55 (30.9) 1.31 (0.68–2.52) 0.43 1.03 (0.50–2.13) 0.93
More than or equal to 6 months 103/417 (24.7) 24/103 (23.3) 0.89 (0.51–1.55) 0.67 0.73 (0.40–1.35) 0.32
Cytology
Normal 373/417 (89.5) 97/373 (26.0) Ref. Ref.
Abnormal 41/417 (9.8) 22/41 (53.7) 3.29 (1.71–6.35) <0.01 2.83 (1.39–5.76) 0.04

CI, confidence interval; HR-HPV, high-risk human papillomavirus; IQR, interquartile range; OR, odds ratio.
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Figure 1. High-risk human papillomavirus (HR-HPV) viral load according to HIV status and cervical cytology.
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(Pimentel et al., 2013), rural Ethiopia (16.0%) (Leyh-Bannurah et al.,
2014), rural and urban Tanzania (20.1%) (Dartell et al., 2012), and
urban South Africa (20.7%) (McDonald et al., 2012). However, HR-
HPV prevalence detected in this study is similar to that reported
among women from rural Mali (23%) (Schluterman et al., 2013).

It is important to note that in this study, being HR-HPV-positive
was not influenced by the level of education. This aspect has
previously been reported to be significantly associated with HPV, as
women with a low level of education have been found to be more
likely to engage in unprotected sexual activities (Mitchell et al.,
2014). The present study showed that multiple lifetime sexual
partners(�3),multiple sexual partners in the lastmonth (�1), sexual
partners in the past 12 months, and vaginal discharge at the time of
the study or in the week before the study, were the most significant
risk factors for HR-HPV infection. These findings confirm the current
evidence on the association of sexual behavior and HPV infection
(Nielsen et al., 2009; Winer et al., 2016). A study by Winer and co-
workers (2016) showed that women who reported having one or
more high-risk sexual behaviors were almost three times morelikely
to have an incident detectable HR-HPV infection compared to those
who reported not being recently sexually active (Winer et al., 2016).
Sexual behavior as a risk factor for HR-HPV infection played a
significant role in this population. This highlights the need to
emphasize the significance of implementing educational programs
about HPV infection and risk reduction.

HIV infection was found to be an independent risk factor for
HR-HPV in this study. Previous studies have reported HIV infection
as a significant risk factor for HR-HPV infection (Dartell et al., 2012;
Leyh-Bannurah et al., 2014; McDonald et al., 2012). This may be due
to the effect of immunosuppression causing reduced rates of HPV
clearance, which may influence high rates of HPV infection,
persistent HPV infection, or reactivation of latent HPV (Mbulawa
et al., 2012; Strickler et al., 2005). Mbulawa et al. (2012) showed
that HIV-positive women were three times as likely to have a new
HPV infection as compared to HIV-negative women. Similarly, the
decline in CD4 counts among HIV-positive women also influences
the HPV prevalence (Mbulawa et al., 2010). A South African study
found HR-HPV prevalence to be more than two-fold higher in older
HIV-positive women (30 years or more) compared to HIV-negative
women (McDonald et al., 2014), relative to that found in our study
(50 years or more). HR-HPV viral load was significantly higher
among HIV-positive women with normal cytology and abnormal
cytology. Since a high viral load has been associated with persistent
HPV infection, studies have suggested that HPV viral load could be
used as the biomarker for predicting the progression of cervical
lesions and an indicator for a follow-up after the treatment of
cervical lesions (Shen et al., 2014; Xi et al., 2011).

There are different ways in which those with HR-HPV-positive
results can be managed, including referring these women to a
colposcopy clinic or to screen-and-treat, where the healthcare
worker would treat all HR-HPV-positive women. In developed
countries, HR-HPV-positive women are referred to colposcopy
clinics for follow-up; however, this would be difficult in South
Africa due to the lack of resources for cervical cancer screening and
treatment (Denny and Kuhn, 2017). South Africa has system barriers
whereby there is a limited number of colposcopy systems that are
only available in urban areas, resulting in a long waiting list for
treatment (Denny and Kuhn, 2017; Katz et al., 2016). According to a
South African study, screen (HPV testing)-and-treat is safe and
effective and influences the prevalence of CIN. The study found that
CIN2+ cases were 73% lower when using an HPV-based rather than a
visual inspection with acetic acid (VIA)-based screen-and-treat after
36 months of follow-up (Denny et al., 2010). If the screen-and-treat
approach were to be initiated in this rural community, the observed
28.5% HR-HPV-positive women would be treated. However, treating
28.5% of women would be challenging, and further resources and
training would be needed before implementation.

Another possibility is to introduce a triage system to identify
those women at the highest risk of disease for treatment. In a
randomized study done in Sweden, HR-HPV-positive women were
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rescreened with HPV testing after 4–6 months, and 71% of women
were found to have persistent HR-HPV (Gustavsson et al., 2018).
The cumulative prevalence of CIN2+ was much higher in women
with persistent infection (20.2 per 1000 women) compared to
those with one HPV test (10.8 per 1000 women). HPV-positive
women in South Africa may likely need to be triaged for treatment
to target those at high risk of cervical disease. Further studies are
needed in order to identify biomarkers for cervical lesions that do
not need treatment (Gustavsson et al., 2018).

Such scenarios, when implemented into the healthcare system,
would help improve the standard of care, overcome the barriers to
cervical cytology screening, and improve health outcomes of
women in the region. Eastern Cape Province has the poorest
healthcare system, with limited resources and a lack of trained
clinicians in public sectors to evaluate high-risk cervical lesions
and the treatment. Different screening methods can be utilized in
the cervical cancer screening program. Previous studies have
estimated the cost of initial cervical screening in South Africa as
$36.50 for HPV DNA testing, $12.61 for liquid cytology, $9.75 for
conventional cytology, and $4.383 for VIA (Dreyer et al., 2019;
Lince-Deroche et al., 2015). Clinically approved HPV DNA tests such
as the HC-2 assay are relatively expensive compared to other HPV
tests (such as the QIAGEN's careHPV assay) and VIA (Katanga et al.,
2019; Lince-Deroche et al., 2015; Qiao et al., 2008). VIA is the most
cost-effective test but has low performance. A low-cost HPV test is
desirable for developing countries.

Inthis study, HPV infectionwas detected by HC-2assay. Thisassay
was selected because of its high clinical sensitivity and specificity.
The clinical sensitivity is linked to higher copy numbers; therefore,
HC-2wasset upto detect a copy numberthatcorrelatedwithdisease.
The HC-2 assay is approved by the US Food and Drug Administration
(FDA) as a primary test for cervical cancer screening and is widely
used as the reference standard for HPV testing (Ejegod et al., 2016;
Salazar et al., 2019). However, the use of HC-2 in this study could be a
limitation; a PCR-based assay could have increased the HR-HPV
prevalence. It is acknowledged that the study population was from
one community health clinic and does not represent the population
of rural Eastern Cape Province of South Africa; therefore, it cannot be
used to generalize the whole population of rural Eastern Cape
Province. Despite this limitation, the data reported in this report
remain important, and there is currently no other report on HR-HPV
prevalence in this population.

In conclusion, HIV infection and sexual behavior impact on the
prevalence of HR-HPV. The relatively high HR-HPV burden is an
important factor when examining the feasibility of HPV-based
screen-and-treat approaches for this region. This report will
inform health policymakers on HPV prevalence in this population
and contribute to discussions on the use of HPV testing as a
primary cervical cancer screening test in South Africa.
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