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ABSTRACT 

INTRODUCTION:  Worldwide, there is a paradigm shift in the screening for 

cervical cancer with the use of high-risk human papillomavirus (hrHPV) 

molecular testing. Before South Africa (SA) adopts this technology in the 

public sector, health funders will need data on the performance of the current 

cytology and colposcopy-based programmes. This study was done to establish 

baseline data on the performance of the cytology and colposcopy based cervical 

cancer screening programme at the Groote Schuur Hospital (GSH) colposcopy 

clinic. 

METHODS: This was a retrospective cohort study of all the women with high-

grade squamous intraepithelial lesion (HSIL) Pap smears seen at GSH 

colposcopy clinic between 01 January 2010 and 31 December 2015. The 

outcome measures were; diagnostic concordance between cytology, 

colposcopy and histology, large loop excision of the transformation zone 

(LLETZ) and cone biopsy complication rates, cure rate, treatment failure and 

invasive cervical cancer rates, median time from treatment to recurrence, 

follow-up default rates. Data were managed and analysed using IBM SPSS 

Statistics Version 25 and Microsoft Structured Query Language (SQL) version 

2014. Regression methods were used to assess the independent effect of 

baseline sociodemographic characteristics and clinical covariates on treatment 

failure and clearance of disease in those who had persistent disease after 

treatment. Kaplan-Meier curves were used to represent the time from 

treatment to recurrence and from persistence to cure. Time-to-event methods 

were applied to determine factors associated with treatment to recurrence and 

persistence to cure.   

 

RESULTS: A total of 7601 women were referred to the GSH colposcopy clinic 

during the study period. HSIL or worse lesions (≥HSIL) were confirmed 

histologically in 74.1% (2282/3081) women.  At the four-month follow-up 

visit, 61.2% (742/1213) of the women were considered cured, and 17.0% 

(206/1213) had persistent/residual disease. In women considered cured at 
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four months, recurrence was very low, and it peaked at ten months at 1.5% 

(11/740).  By 24 months the cumulative recurrence rate was 4.6% (34/742).  In 

women with persistent disease at the four-month follow-up visit, only 0.5% 

(1/202) developed invasive cervical cancer. The default rate for follow-up was 

very high, at 81% at 24 months. LLETZ and cone biopsy complication rate was 

7.2% (117/1628). Log-rank analysis showed that parity ≥ four was significantly 

associated with a higher risk of disease recurrence (p=0.0004). In a Cox-

regression model, taking HAART was the only factor associated with a reduced 

risk of disease recurrence (p=0.0261).  

CONCLUSION: LLETZ and cone biopsy are safe procedures. After cure, 

recurrence rates are low. In women who are treated for HSIL, cervical cancer 

is very rare. Taking HAART was associated with a reduced risk of disease 

recurrence. There is a need to mitigate on higher default rates to follow up. 
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CHAPTER 1: INTRODUCTION AND LITERATURE 

REVIEW 

1.1. Background (Epidemiology, aetiology, secondary prevention, 

colposcopy, treatment, follow-up and Groote Schuur hospital practice) 

1.1.1. Epidemiology 

According to the International Agency for Research on Cancer (IARC GLOBOCAN 

2012 database), cervical cancer is the fourth most common cancer in women worldwide 

and the commonest in women aged between 15- 44 years (1).  In 2012, 528 000 women 

were diagnosed with cervical cancer, and 266 000 of them died from the disease. 

Unfortunately, 85% of these deaths occurred in under-resourced countries where there 

are no effective cervical cancer screening programmes and the burden of human 

immunodeficiency virus (HIV) infection is high (1). Prevalence of cervical cancer and 

deaths are higher in countries with low human development index (HDI), with five-

year survival rates being less than 20% in these countries compared to over 65% in 

countries with very high HDI (2). In countries that have introduced organised cervical 

cancer screening, mortality has fallen significantly. In countries with opportunistic 

screening or without screening programmes, mortality has remained high (3, 4). 

Currently, cytology through a call and recall system is the most effective screening 

method available (every 3 – 5 years women are reminded to go for a repeat Pap smear). 

Cytology-based screening requires a relatively sophisticated laboratory set-up with 

appropriate equipment and technical support, built-in quality control, trained staff and 

a health system underpinned by good referral pathways. This system has been shown 

to reduce significantly cervical cancer incidence, morbidity and mortality especially 

when linked to accessible colposcopy and treatment services. Before 2012, the cost of 

the cervical cancer screening programme in the United States of America (USA) 

reached 6 billion dollars (5). Most low-resourced countries have not been able to set 

up effective cytology-based screening programmes due to these astronomical costs, 

and screening remains opportunistic if available at all.  

South Africa (SA) is an upper-middle- income country with huge disparities in cervical 

cancer screening practices in the public and private sectors. In a study done in three 

districts of SA, only 50% of women with high-grade squamous intraepithelial lesions 
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(HSIL) Pap smears had colposcopy and biopsy within six months (6).  In the Free State 

Province of SA, only 4.1% of women aged between 15 to 65 years were screened in 2002, 

a decrease of 42% compared to 1985. Only 2.6% were black women utilising mostly the 

public sector compared to 18.8% white women who had their screening in the private 

sector (7). Although infection with the human immunodeficiency virus (HIV) is a 

known risk factor for HSIL and cervical cancer, only 13.1% of newly diagnosed HIV- 

positive women had at least one Pap smear in primary HIV clinics in Cape Town 

between 2006- 2008 (8). In 2001, the South African Department of Health introduced 

a cervical cancer screening programme. The programme offered all asymptomatic 

women three free Pap smears in their lifetime at the ages of 30, 40 and 50 years but 

women with gynaecological problems were offered a Pap smear regardless of their 

screening history or age (9). Incidence and mortality of cervical cancer remain high in 

South Africa.  In 1998-1999, there were 6061 and 5203 new cases of cervical cancer 

respectively giving an age-standardised incidence rate (ASIR) of 42-35/100 000 

respectively. Mortality in the two year period was nearly 60% (10). In this study, we 

describe the long-term outcomes of women treated for HSIL in the GSH colposcopy 

clinic. 

  

1.1.2. Aetiologic factors 

1.1.2.1. HPV infection 

The human papillomaviruses (HPV) are small double-stranded deoxyribonucleic acid 

(DNA) viruses enclosed in a 72- sided icosahedral protein capsid. They have around 

8000 nucleotide base pairs, and they are known to infect the human epithelia. The 

HPV genetic material is divided into E (early) or L (late) genes. During epithelial 

differentiation, the E and L genes are expressed early and late respectively (11). More 

than 100 HPV subtypes have been fully sequenced, and after sequencing, they are 

divided into phylogenetic trees which make it easier to understand their classification 

and behaviour (12). Human papillomaviruses are also divided into different groups 

depending on the pathology they cause; these groups are known as clades. Clades 

alpha-7 and nine are strongly associated with anogenital cancers. HPV 16,  a clade 

alpha- 9 virus, is one of the most powerful human carcinogens known to date, is 

responsible for about 50% of cervical carcinoma cases (12). In total, 15 anogenital types 

are associated with an increased risk of developing cancer, and these are called 
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oncogenic or high-risk human papillomavirus (hrHPV) types. These oncogenic HPV 

subtypes include; 16, 18, 31, 33, 35, 45, 52, and 58 (13). The contribution of the other 

hrHPV types; 39, 51, 56, 59, 66, 68 and 73 is less certain (14). HPV 6 and 11 are clade 

alpha-10 viruses, they are called low-risk HPV (lrHPV) types. They mostly cause genital 

warts and low-grade squamous intraepithelial lesions (LSIL).  

The HPV normally survives in the host nucleus separate from the host genome as a 

stable viral episome.  However, to develop HSIL and invasive cancer, the HPV genome 

needs to be integrated into the host genome (15). This process of integration is 

controlled by the E1 and E2 genes (16). The L1 and L2 genes are responsible for 

encoding the common viral capsid proteins. The E6 and E7 genes of the hrHPV types 

encode for oncoproteins which disrupt the control of the cell cycle resulting in 

immortalisation of keratinocytes. The E6 oncoproteins of the hr-HPV types induce 

degradation of the tumour suppressor p53 protein which is encoded by the tumour 

suppressor gene p53, resulting in loss of p53 control of the cell cycle (17). The E7 

oncoproteins interact and deactivate the product of the retinoblastoma gene (pRB). 

The RB gene is a tumour suppressor which inhibits the cell cycle (18). Therefore, the 

combined action of the E6 and E7 oncoproteins is a necessary step in the 

transformation of cells and the development of cervical cancer.    

However, due to humoral and cellular-mediated immunity, the majority of women 

exposed to HPV infection can clear the infection within 24 months (19, 20). Persistence 

of the oncogenic HPV infection is the biggest risk factor for developing HSIL (20). This 

risk is not dose-dependent, and therefore, it is not modified by measuring the HPV 

viral load in the genital tract (11). Compared to lrHPV types, persistent infections are 

more likely with the hrHPV groups (21). In a United States of America cohort, hrHPV 

16 infection at baseline was associated with a 14.6% and 8.5% risk of developing ≥ HSIL 

in women less and greater than 30 years respectively. In the same cohort, in hrHPV 16 

naïve women, the risk of developing ≥ HSIL was less than 2% in both groups of women 

(22). In one of the world’s most notorious unethical studies, Professor Herbert Green 

working at New Women’s Hospital in Auckland, New- Zealand withheld curative 

treatment from women with CIN 3 from 1965 to 1974. Analysis of this data showed that 

thirty per cent of women with HSIL would progress to cervical cancer in about 30 years 

if left untreated (23). This long latent period allows for the Pap smear to be frequently 

repeated and is responsible for the relatively high longitudinal sensitivity of cytology. 
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1.1.2.2. Associated co-factors 

1.1.2.2.1. Tobacco 

Both active and passive smoking have been shown to increase the risk of developing 

HSIL (24). The risk is dose-dependent, and it also depends on the age of initiating 

smoking (25). The mechanism of action could be due to direct effect from the 

breakdown products of tobacco which have been isolated in cervical secretions or the 

depletion of the epithelial antigen-presenting Langerhans cells which leads to failure 

in clearing the HPV infection resulting in viral persistence and ultimately HSIL (26). 

Smoking is not associated with an increased risk of developing cervical 

adenocarcinomas (25). 

1.1.2.2.2 Hormonal factors 

Higher rates of genital HPV infection especially type 16 have been found in pregnancy, 

which supports the theory that the hormonal milieu of pregnancy supports viral 

replication (27). The prevalence of HPV infection increases dramatically from the first 

to the third trimester followed by a sharp decline post-delivery (28). Pregnancy before 

the age of 17 years and multiparity have been associated with a higher risk of 

developing cervical cancer (29). Prolonged exposure to contraceptives is also a known 

risk factor for cervical cancer (30). 

1.1.2.2.3. Immunosuppression  

HIV infection increases the risk of developing HSIL which is related to the degree of 

immunosuppression (31).  However, a recent study has questioned the association 

between the level of immunosuppression and prevalence of abnormal Pap smears (32). 

The risk of harbouring multiple HPV infections is also higher in HIV- infected women 

(33).  Co-infection with both HIV and hr-HPV increases the risk of developing cervical 

squamous intraepithelial lesions (SIL) 40- fold (34). Due to the lifelong use of 

immunosuppressive therapy, renal transplant patients have a 16-fold higher risk of 

developing cervical SIL compared to the general population (35). However, a recent 

study has also questioned this association (36). 

1.1.3. Secondary prevention 
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Secondary prevention or cervical cancer screening has been historically done by 

examination of fixed exfoliated cervical cells under a microscope (Pap smear). It needs 

to start at an appropriate age to maximise benefit and minimise harm due to the 

treatment of transient cervical changes due to HPV infections. In a population-based 

case-control study, screening for cervical cancer below the age of 25 years was not 

shown to reduce the incidence of cervical cancer at the ages of 25- 29 years (37).  The 

International Agency for Research on Cancer (IARC) in 2006 recommended 3- 5 yearly 

screening intervals between the ages of 25 to 65 years (3). Shorter screening intervals 

have not been shown to be more effective (4). This recommendation is followed by the 

United Kingdom National Health Service Cervical Screening Programme (NHSCSP), 

one of the most successful cervical cancer screening programmes in the world (38). 

However, the American society for colposcopy and cervical pathology (ASCCP) still 

recommend screening from the age of 21 years (39).  

 

1.1.3.1. Cytology 

Due to the lack of a more sensitive alternative, the Pap smear has been the screening 

method of choice in most established cervical cancer screening programmes. Reviews 

have shown the sensitivity of cytology to be between 50-60% (40, 41). Regular 

screening increases the longitudinal sensitivity of cytology, but this makes screening 

more expensive. Liquid-based cytology (LBC) which uses a brush to collect cervical 

cells and transport them in a buffered alcohol media was introduced as a way to try and 

improve the sensitivity of conventional cytology. However, its performance is similar 

to conventional cytology (42, 43). LBC reduces the number of inadequate smears which 

makes its use cost-effective (44, 45). SA migrated to LBC screening in 2017. HPV 

testing or co-testing can be done with LBC, so the introduction of LBC paves the way 

for HPV testing as a primary screening method. 

 

1.1.3.2. HPV DNA 

Understanding the role of hrHPV in the development of cervical cancer has accelerated 

research in cervical cancer screening. Currently, hrHPV molecular testing is used as a 

test of cure, in triaging women with atypical squamous cells of undetermined 

significance (ASC-US) cytology results, co-testing with cytology and in primary 

screening.  
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A meta-analysis showed that hrHPV molecular test of cure was more sensitive than 

conventional cytology by 21-25% (46). Molecular testing of hrHPV also results in 

earlier detection of residual or recurrent disease (47). Test of cure using hrHPV 

molecular testing was introduced in the NHSCSP in the UK after successful pilot 

studies showed that this approach was safe and 82% of women could safely be referred 

back to routine screening (48). Modelling studies also confirmed the clinical and cost-

effectiveness of this approach compared to follow-up with annual cytology (49). 

However, the use of a hrHPV molecular test of cure has not been internationally 

accepted. Some studies have shown this approach to be less cost-effective (50) and less 

reassuring than co-testing with cytology (51). 

Another role of hrHPV molecular testing is in triaging women with ASC-US Pap 

smears. The ASC-US/LSIL triage study (ALTS) showed that hrHPV molecular testing 

in women with ASCU-US Pap smears was as sensitive as immediate colposcopy in 

detecting ≥HSIL with half as many women referred for colposcopy (52). Use of this 

strategy in women with LSIL Pap smears has a much lower specificity compared to 

cytology (46).  

Molecular testing of hrHPV is more sensitive and reproducible compared to cytology 

and screening intervals can be safely increased to at least five years (53). As a primary 

screening tool, hrHPV molecular testing detects more ≥ HSIL in the initial round of 

screening with less disease being picked up in subsequent screening rounds (54). HPV 

based primary screening is more effective than cytology in reducing invasive cervical 

cancer (55, 56). New techniques which can partially genotype HPV types 16 and 18 

which are responsible for 70% of cervical cancer cases are now available and have 

found use in stratifying care of some women (57). However, worldwide, the use of HPV 

testing faces resistance in some societies due to associated stigma and shame of a 

positive result (58). 

The Netherlands was the first country to implement hrHPV molecular testing as a 

primary screening modality for cervical cancer. 

1.1.3.3. Other screening techniques 

Visual inspection of the cervix with acetic acid (VIA) utilises 3-5% acetic acid to 

visualise aceto-white lesions close to the transformation zone with a bright light using 

naked eyes alone or with the help of low-level magnification (VIAM). VIA is cheap and 

easy to perform and its sensitivity and specificity range from 49-96 per cent and 49- 
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98 per cent respectively (59). In one Indian study, after four rounds of cancer education 

and VIA screening at 24-month intervals, cervical cancer mortality was reduced by 31% 

after 12 years of follow-up (60). Using a conditional probability model, VIA combined 

with digital cervicography was shown to prevent one cervical cancer death for every 

forty-six HIV-infected women screened in Zambia (61). In Africa, the efficacy of VIA is 

comparable to cytology (62), but its major weakness is a low positive predictive (PPV) 

value of only 10% (63). VIA results in overtreatment of a large number of women 

without HSIL. VIA is also less effective in older women. The combination of VIA and 

visual inspection with Lugol's iodine (VILI) has been shown to be a cost-effective tool 

requiring minimal medical resources in remote areas (64). 

 

1.1.4. Colposcopy 

HSIL Pap smears and positive hrHPV molecular tests are the commonest indications 

for colposcopy referral. Symptomatic women with abnormal looking cervices or 

unexplained intermenstrual bleeding (IMB), post-coital bleeding (PCB) or persistent 

vaginal discharge should also be referred for colposcopy. Women with ASC-US/LSIL 

Pap smears can also be immediately referred for colposcopy, triaged with hrHPV 

molecular testing or followed up by cytology. In the Western Cape Province, women 

are referred for colposcopy if they have two consecutive Pap smears showing ASC-US 

or LSIL since hrHPV molecular testing is not available in the public sector. Colposcopy 

can be normal, show minor or major changes or lesions suspicious of microinvasive 

disease. There is an overall agreement of 92% between colposcopic assessment and 

histological diagnosis of ≥ HSIL and adenocarcinoma in-situ (AIS) (65).  There is need 

to continuously audit colposcopy practice in cervical cancer screening programmes to 

minimise under or overdiagnosis of HSIL resulting in missed disease or unnecessary 

treatment by excisional methods which can lead to adverse obstetric consequences 

(66). Some units have adopted various scoring systems to improve accuracy in 

colposcopic assessment.  

 

1.1.5. Treatment 

Historically, hysterectomy was the standard of care for treatment of women with 

carcinoma in-situ. Cone biopsy was adopted after studies showed similar efficacy to 

hysterectomy in the prevention of invasive cervical cancer (67). Colposcopically 
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directed biopsies were later shown to be as effective as cone biopsies in the diagnosis 

of HSIL (68). The acceptance of colposcopically directed biopsies as an effective 

diagnostic tool led to the introduction of ablative treatment modalities so that women 

could retain their reproductive potential. Cryotherapy was shown to have lower cure 

rates in women with endocervical involvement (69). Electrocoagulation diathermy 

have HSIL cure rates >95% (70). Laser treatment is also used to treat HSIL effectively. 

The majority of cases of women who develop invasive cervical cancer after ablative 

treatment are due to pre-treatment misdiagnosis of micro-invasive disease (71). 

Availability of histopathological specimens to exclude micro-invasive disease led to 

large loop excision of the transformation zone (LLETZ) gaining widespread popularity. 

Colposcopy can be combined with immediate treatment using LLETZ or ablative 

techniques. Treating women at the same sitting with colposcopy is commonly referred 

to as ‘see and treat’. ‘See and treat’ is an effective and safe technique that can be used 

in low- resource countries where follow-up default rates are high (72). 

1.1.6. Follow-up 

For women with HSIL, AIS or micro-invasive (MI) disease, their risk of HSIL remains 

high for many years even after an initial negative post-treatment cytology result (73).  

The National Health Service Cervical Screening Programme (NHSCSP) in the UK 

allows women with negative, ASC-US or LSIL Pap smears to be returned to routine 

screening if the hrHPV molecular test of cure is negative at six months post-treatment 

(38). The ASCCP guidelines recommend co-testing at 12 and 24 months and referral to 

colposcopy if any one of the test results is abnormal (39). 

1.1.7. GSH colposcopy clinic practice 

SA has not yet introduced hrHPV molecular testing into its public cervical cancer 

screening programme. At Groote Schuur Hospital, women are mostly referred to the 

colposcopy clinic for HSIL, two consecutive ASC-US, and LSIL Pap smears. Women 

are also referred for any glandular abnormality on Pap smear or clinically suspicious 

cervices regardless of the cytology results. Women with adequate colposcopy 

confirming major changes after presenting with HSIL Pap smears are treated with an 

LLETZ procedure. Concordance between cytology and colposcopy is around 80% (74), 

so many women at GSH colposcopy clinic are treated at the same visit (‘see and treat’) 
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to minimise the impact of loss to follow-up. Women with HSIL Pap smears and 

inadequate colposcopic findings or have a discrepancy between cytology and 

colposcopy have a diagnostic cone biopsy done instead. Some colposcopists prefer 

doing a diagnostic punch biopsy before definitive treatment.  

All the women above the age of 45 years with abnormal glandular cells on Pap smear 

also have their endometrium sampled to exclude uterine pathology. Women with 

colposcopic and histologically-confirmed LSIL are not treated because regression rates 

are high, especially in young women and progression to ≥HSIL is uncommon (75) 

Every woman is brought back to the clinic after 4-6 months post-treatment, and if 

repeat cytology and colposcopy exclude HSIL, they are recalled every 6-12 months for 

repeat colposcopy and cytology for ten years before they go back to routine screening. 

If colposcopy shows major changes and or cytology shows HSIL, patients are treated 

again with an excisional procedure after diagnosis has been confirmed histologically 

via a punch biopsy specimen.  

 

1.2. The justification for the study 

At the moment, there is a paradigm shift in the world in how cervical cancer screening 

is performed. High-risk HPV molecular testing is being utilised as a primary screening 

tool, co-testing with cytology, triaging of ASC-US/LSIL Pap smears and as a test of cure 

in many high-income countries. The use of hrHPV molecular testing in cervical cancer 

screening programmes in low-income countries is feasible (76). In the private sector in 

South Africa, hrHPV molecular testing is already being widely used in cervical cancer 

screening. However, before this is adopted in the public sector, health funders will need 

robust data on both how the current cytology-based programme is performing, and the 

feasibility of using hrHPV testing in an SA population with high rates of co-infection 

with HIV and HPV. This study, although from a single institution, is essential as it will 

provide some baseline data on the performance of the current cytology-based cervical 

cancer screening programme in the local population. After the inevitable introduction 

of hrHPV molecular testing, its impact will need to be audited, and the baseline data of 

the current programme will be needed for comparison. 

 

1.2.1 Research Question: 
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What are the oncological and operative outcomes of women with HSIL treated with an 

excisional procedure (LLETZ/cone biopsy) at GSH colposcopy unit? 

 

 

 

2. STUDY OBJECTIVES 

 

2.1 Main Objective 

To evaluate the oncological and operative outcomes of women with HSIL treated with 

an excisional procedure (LLETZ/cone biopsy) at GSH colposcopy unit. 

2.2 Secondary objectives of the study 

 To document the number of women referred for HSIL Pap smears as a proportion 

of the total number of women referred to the GSH colposcopy clinic during the 

study period. 

 To describe the baseline sociodemographic and clinical parameters of women 

referred for HSIL Pap smears to GSH colposcopy clinic during the study period. 

 To document the proportion of women who had colposcopy followed by either 

immediate treatment with LLETZ (see and treat) or immediate diagnostic cone 

biopsy or a diagnostic punch biopsy before definitive treatment. 

 To determine the diagnostic concordance between cytology, colposcopy and 

histology. 

 To document the proportion of women who reported complications after LLETZ 

or cone biopsy. 

 To document the proportion of women with treatment failure after excisional 

treatment which was defined as either residual/persistent or recurrent disease. 

 To calculate the median time from treatment to recurrence. 

 To document the proportion of women who developed invasive cervical cancer 

after excisional treatment of HSIL. 

 To calculate the follow-up default rate. 

 To define the baseline sociodemographic and clinical parameters associated with 

failure of HSIL treatment by an excisional procedure (residual/persistent or 

recurrent disease).  
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CHAPTER 2: MATERIALS AND METHODS 

 

This was a retrospective descriptive study. The protocol was approved by the Human 

Research Ethics Committee of the University of Cape Town on 28 June 2017 (HREC 

Ref: 445/2017) (see appendix 1). Approval was also granted by GSH to retrieve old 

colposcopy folders and clinical notes as and when required to update missing data (see 

appendix 2). 

2.1. Study outcomes measures 

 Diagnostic concordance between cytology, colposcopy and histology 

 Excisional procedure (LLETZ and cone biopsy) complication rate 

 Post- HSIL treatment cure rate 

 Median time from treatment to recurrence 

 Post- HSIL treatment persistent or recurrence rates 

 Post-HSIL treatment invasive cervical cancer rate 

 Follow-up default rate 

 

2.2. Data collection 

Since 2007 all the women who were referred to the GSH colposcopy clinic have been 

entered into a computerised database which has the Human Research Ethics 

Committee (HREC) approval. After HREC approval for the study was granted, the 

database was screened to exclude women who did not meet the inclusion criteria. All 

those who met the inclusion criteria had their data extracted and analysed. We 

retrieved 900 colposcopy folders and clinical notes to update essential data which was 

missing from the database.  

From the database, we extracted the following sociodemographic and clinical 

parameters; age, parity, menopausal status, contraception use, smoking status, HIV 

status, antiretroviral drug use, most recent CD4+ count, and medical comorbidities 

like previous or current infection with tuberculosis or diabetes mellitus. We also 

extracted the women’s colposcopy, cytology and histology results for all their 

subsequent visits for the whole duration of the study.  
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Excisional procedures were either a LLETZ 0r a diagnostic cone biopsy and they were 

defined as follows; LLETZ (type 1 or 2 excision) is a therapeutic procedure done after 

colposcopic identification of a precancerous lesion and the following criteria has to be 

met before it is done; concordance between cytology and colposcopy results, the whole 

lesion has to be visualised, no suspicion of microinvasive disease and no glandular 

abnormality on cytology. When these criteria are not met, a diagnostic cone biopsy 

(type 3 excision) is done. A diagnostic cone biopsy can be therapeutic if the whole lesion 

is excised. 

We also extracted the reported complications from the database. All this data were 

entered on IBM SPSS Statistics Version 25 for analysis.  

2.3. Participants entry into the study 

2.3.1 Pre-recruitment evaluations  

The database was screened to exclude women who did not meet the inclusion criteria 

from the analysis. 

2.3.2. Inclusion criteria 

 Confirmed HSIL Pap smear at referral 

2.3.3. Exclusion criteria     

 No confirmed HSIL Pap smear at referral 

 Women with no results recorded in the database 

     2.4. Statistics and data analysis 

2.4.1. Sample size 

We included all the women who were referred to GSH between 01 January 2010 and 

31 December 2015 who had HSIL Pap smears and follow-up results captured in the 

database.   

2.4.2. Data analysis 

Data were managed and analysed in IBM SPSS Statistics Version 25 and Microsoft 

Structured Query Language (SQL) version 2014. Demographic characteristics and 

clinical factors were summarised using median and range, and percentages for 
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continuous and categorical variables respectively. We documented the management of 

the women on their first visit and calculated the proportion of those who had 

colposcopy followed by immediate treatment with LLETZ (see and treat) or a 

diagnostic cone biopsy and those who had a diagnostic punch biopsy before definitive 

treatment. We also documented the women’s colposcopic findings and the final 

histology results for their initial referral visit.  The final histology results were either 

from LLETZ, cone biopsy or diagnostic punch biopsy specimens. Diagnostic 

concordance between cytology and histology as the gold standard in detecting ≥HSIL 

was documented. Using the histological diagnosis as the gold standard, we also 

calculated the sensitivity, specificity, positive and negative predictive values and 

diagnostic accuracy of colposcopy in detecting ≥HSIL. We then calculated the 

diagnostic concordance between cytology and histology in detecting ≥HSIL in women 

who had colposcopic assessment followed by immediate LLETZ (see and treat) or 

diagnostic cone biopsy. We also calculated the concordance between colposcopy and 

histology in detecting ≥HSIL in women who had immediate treatment with LLETZ 

only. We then calculated the concordance between colposcopy and histology in 

detecting ≥HSIL in women who had a diagnostic cone biopsy. We also described the 

complications reported by the women on their four-month post-treatment follow-up 

visit. We used the women’s four-month post-treatment cytology and or colposcopy 

results to put them into two categories; either persistent/residual disease or cured.  We 

defined persistent or residual disease as any woman who had excisional treatment of 

HSIL and on the four-month follow-up visit had either major colposcopic findings and 

or ≥ ASC-H Pap smear. We defined a cure as any woman who had excisional treatment 

of HSIL, and on the four-month follow-up visit, had normal colposcopy findings and 

Pap smear results. Women who had minor colposcopic findings and or ASC-US or LSIL 

Pap smears were excluded since there was no hrHPV molecular testing to triage them 

into the persistent/residual disease or cured category. The colposcopy and or cytology 

and or histology results of all the subsequent visits of women in these two groups were 

extracted and analysed. We did not expect any woman to be discharged from follow-

up during the study period because at GSH colposcopy clinic all women treated for 

HSIL are followed up closely for at least ten years. Women were defined to have 

recurred if they had any one of the following; major changes at colposcopy and or 

≥ASC-H Pap smear and or HSIL histology after prior documented normal colposcopy 
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and histology results. Women who developed cancer and those who defaulted follow-

up were also documented. Histology results in the database were searched for any 

hysterectomy histopathology results. Univariate association between treatment failure 

and sociodemographic and clinical parameters was evaluated using the chi-squared 

test, t-and non-parametric tests. Regression methods were used to assess the 

independent effect of baseline sociodemographic characteristics and clinical covariates 

on study outcome (failure of HSIL treatment by LLETZ or cone biopsy). The time from 

treatment to recurrence was determined and presented on a Kaplan-Meier curve. In 

women who had persistent/residual disease, the time to clearance of disease after 

retreatment was also presented on a Kaplan-Meier curve. Time-to-event methods were 

applied to determine factors associated with recurrence after cure and clearance of 

disease after retreatment in those who had persistent/residual disease.  

2.5. Regulatory issues 

2.5.1. Confidentiality  

We complied with data protection legislation to preserve the confidentiality of women 

involved in the study. The colposcopy clinic database and all the computers used to 

store and analyse data were password protected. 

2.5.2. Sponsor 

The University of Cape Town and the South African Medical Research 

Council/Gynaecology Cancer Research Centre (SAMRC/GCRC) were the main 

sponsors for this study.   

2.6. Publication policy 

Authorship will be based on substantial contribution to conception, design, analysis, 

interpretation of data, drafting and approval of the version to be published. 
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CHAPTER 3: RESULTS 
 

Summary of table 1 
The women’s ages ranged from 18 to 83 with a median of 37, and their parity ranged from 

0 to 10 with a median of 2. The group was predominantly premenopausal 84.3% 

(3384/4012). More than a third of the women were not using any contraception 42.1% 

(1435/3408) and 40.1% (1367/3408) were using injectable progestogen contraception 

(IPC). Less than a tenth 8.8% (300/3408) of the women had undergone tubal ligation. 

Oral combined contraceptive usage was very low at 3.8% (130/3408). A relatively large 

number of women were smokers 19.4% (769/3958). Just less than 60% of the women 

were HIV positive, and 77.1% (1768/2294) were on HAART with an overwhelming 

majority still on first-line treatment 89.1% (1505/1689).  A majority had a CD4 count ≤ 

500 74.3% (1321/1779).  A fifth of the patients 20.3% (818/4036) had a positive history 

of tuberculosis (previous or active infection). 

Table 1: Baseline characteristics: Demographics and medical history 
Variables 
 

 

Median age (years), n=4035 and missing data= 
0.02% (1/4036) 

 37, range 18-83  

Median Parity, n=3946 and missing data= 2.2% 
(90/4036) 

2, range 0-10 

Menopausal status, n=4012 and missing data= 
0.6% (24/4036) 

%(n/n) 

Premenopausal  84.3(3384/4012) 
Post-menopausal 15.7(628/4012) 

Contraceptive use, n= 3408 %(n/n) 
None  42.1(1435/3408) 

Injection  40.1(1367/3408) 
Tubal ligation 8.8(300/3408) 

Oral combined contraceptive (OCP)  3.8(130/3408) 
Others 5.2(176/3408) 
Duration of OCP use, n= 98 and missing data= 
24.6% (32/130) 

%(n/n) 
 

≤ five years 71.4(70/98) 
> five years  28.6(28/98) 
Smoking status, n= 3958 and missing data= 1.9% 
(78/4036) 

%(n/n) 

Yes 19.4(769/3958) 

No  80.6(3189/3958) 
HIV status, N=4036 % (n/N) 
Positive  59.7(2409/4036) 
Negative  30.1(1215/4036) 
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Unknown 10.2(412/4036) 

Taking anti-retroviral treatment, n=2294 and 
missing data= 4.8% (115/2409) 

% (n/n) 

Yes (n=1768) 77.1(1768/2294) 
No (n= 526) 22.9(526/2294) 
Anti-retroviral treatment, n= 1689 and missing 
data= 4.5% (79/1768) 

%(n/n) 

First line 89.1(1505/1689) 
Second line 10.7(180/1689) 
Third line 0.2(4/1689) 
CD4 count, n= 1779 and missing data= 26.2% 
(630/2409) 

%(n/n) 

≤500 74.3(1321/1779) 

> 500 25.7(458/1779) 
Tuberculosis (previous or active infection), 
N=4036 

%(n/N) 

No 79.7(3218/4036) 

Yes 20.3(818/4036) 

Diabetes Mellitus, N=4036 %n(N) 

No 96.2(3384/4036) 
Yes 3.8(152/4036) 

Summary of table 2 
Between 01 January 2010 to 31 December 2015, 7601 women were referred to the Groote 

Schuur Hospital colposcopy clinic. Referral cytology was ≥HSIL in 53.1% (4036/7601) 

women. We excluded 0.2% (13/7601) women without any entries in the database. 

Table 2: Indications for referrals to colposcopy clinic 2010-2015 

Referral cytology n (%) 
≥HSIL Pap smears 4036(53.1) 
Non- HSIL Pap smears, vulval HSIL, genital warts and others 3552(46.7) 
Missing data 13 (0.2) 

N (%) 7601 (100) 

Summary of table 3 
Colposcopic findings were not documented in 13.8% (555/4036) women. Colposcopic 

assessment data were available for 85.1% (3434/4036) women, and colposcopy was not 

indicated in 1.0% (40/4036) women because they had macroscopic cancer. Half of the 

women who had colposcopy 50.3% (1728/3434) had an excisional procedure (LLETZ or 

cone biopsy) performed at the same sitting. In a third 33.0% (1132/3434) of the women, 
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a punch biopsy was performed for histological confirmation of the diagnosis before 

definitive treatment. 

Table 3: Management on the referral visit 
Colposcopy examination performed, n= 3481, missing 
data= 13.8% (555/4036)  

%(n/N) 

Yes 85.1(3434/4036) 

No (macroscopic cancer) 1.0(40/4036) 

No   0.2(7/4036) 
Management after colposcopy, N=3434 %(n/N) 
Excisional procedure (LLETZ or cone biopsy) on the same day 50.3(1728/3434) 

Punch biopsy  33.0(1132/3434) 
*Other  16.7(574/3434) 

*premarin, antibiotics, repeat Pap smear 

 

Summary of table 4 

A quarter 27.7% (41/148) of the women with normal colposcopic findings had CIN2+ on 

histology. A third 33.3% (30/90) of the women with atrophic changes at colposcopy had 

CIN 2+ on histology. More than a third 38.1% (222/583) with minor colposcopic changes 

had CIN 2+ on histology. In the women with inadequate colposcopy, 41.5% (17/41) had 

CIN 2+ on histology. More than half 58.3% (14/24) of the women with inflammatory 

changes had CIN 2+ on histology. Colposcopic major changes were confirmed 

histologically in 76.5% (1528/1997) women. Suspicion of microinvasion at colposcopy 

was confirmed in 7.1% (6/84) of the women. More than half 51.2% (43/84) of those with 

colposcopic findings suggestive of microinvasion had CIN 2+ on histology. 

 
Table 4: Colposcopic and afinal diagnosis of the referral visit 

 aFinal diagnosis 
 

Colposcopic diagnosis 
%(n/N) 

Histology (cervical 
biopsy, LLETZ or cone 

biopsy) 
%(n/n) 

Cytology 
%(n/n) 

*Normal, n =148 and 
missing results= 31.8% 
(69/217) 
 
 

Normal  
 

4.7(7/148) Normal  23.6(35/148) 

CIN 1  
 

13.5(20/148) ASCU-
S/LSIL 

10.8 (16/148) 

CIN 2+  
 

27.7(41/148) ASC-H/HSIL 18.9(28/148) 

*Minor changes, n= 583 
and missing results= 
12.6% (84/667) 

Normal  
 

5.3(31/583) Normal  6.3(37/583) 

CIN 1 
 

42.0(245/583) ASC-
US/LSIL 

4.3(25/583) 
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CIN 2+ 
 

38.1(222/583) ASC-H/HSIL 3.6(21/583) 

*Major changes, n=1997 
and missing results= 
8.0% (173/2170) 

Normal  
 

2.9 (57/1997) Normal 4.1(82/1997) 

CIN 1 15.1(301/1997) ASC- 1.0(19/1997) 

  US/LSIL  
 CIN 2+ 

 
76.5(1528/1997) ASC-H/HSIL 0.3(5/1997) 

*Suspicion of 
microinvasion, n= 84 
and missing results= 
14.3 % (14/98) 

Normal  
 

2.4(2/84) Normal 1.2(1/84) 

CIN 1 
 

6.0(5/84) ASC-
US/LSIL 

3.6(3/84) 

CIN 2/3 
 

bMI 

51.2(43/84) 
 

7.1(6/84) 

ASC-H/HSIL 26.2(22/84) 

Inflammation, n=24 
and missing results= 
25% (8/32) 

Normal 8.3(2/24) Normal 12.5(3/24) 

CIN 1 8.3(2/24) ASC-
US/LSIL 

4.2(1/24) 

CIN 2+ 58.3(14/24) 
 

ASC-H/HSIL 8.3(2/24) 

Atrophy, n= 90 and 
missing results= 29.7% 
(38/128) 

Normal 5.6(5/90) Normal 26.6(24/90) 

CIN 1 12.2(11/90) ASC-
US/LSIL 

6.7(6/90) 

 CIN 2+ 33.3(30/90) ASC-H/HSIL 15.6(14/90) 

*Inadequate, n=41 and 
missing data= 24.1% 
(13/54) 

Normal 14.6(6/41) Normal 17.1(7/41) 

CIN 1 9.8(4/41) ASC-
US/LSIL 

7.3(3/41) 

 CIN 2+ 41.5(17/41) ASC-H/HSIL 7.3(3/41) 
Other, n=62 and 
missing data=8.8% 
(6/61) 

Normal 6.5(4/62) Normal 21.0(13/62) 
CIN 1 29.0(18/62) ASC-

US/LSIL 
4.8(3/62) 

CIN 2+ 
 

35.5(22/62) ASC-H/HSIL 3.3(2/62) 

*Colposcopic diagnosis 
missing, n= 536 and 
missing results= 3.4% 
(19/555) 

Normal 
 

3.2(17/536) Normal 21.5(115/536) 

CIN 1 
 

10.8(58/536) ASC-
US/LSIL 

3.9(21/536) 

CIN 2+ 
 

59.0(316/536) ASC-H/HSIL 1.3(7/536) 

Colposcopy not done, 
n=7  

Normal 28.5(2/7) Normal 0(0) 

CIN 1 28.5(2/7) ASC- 
US/LSIL 

0(0) 

CIN 2+ 
 

42.9(3/7) ASC-H/HSIL 0(0) 

Macroscopic cancer, 
n=40 

    

N= 4036   
 

 

aFinal diagnosis- histology or repeat cytology depending on colposcopic findings at referral 
bMI- microinvasion 
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*Non specified histology excluded from the table from each category; normal colposcopy 0.7% (1/148), 
minor changes 0.3% (2/583), major changes 0.3% (5/1997), suspicion of microinvasion 2.4% (2/84), 
inadequate 2.4% (1/41) & colposcopic diagnosis missing 0.4% (2/536). 

 

Summary of table 4a  
The Pap smear correctly identified 74.1% (2282/3081) women with CIN 2+ on histology.  
Over a fifth 21.6% (666/3081) had CIN 1, and very few 4.3% (133/3081) had normal 
histology. 
 
Table 4a: Concordance between cytology and histology in detecting CIN2+ 

 Histological diagnosis 

Cytology CIN 2+ 
%(n/n) 

CIN 1 
%(n/n) 

Normal 
%(n/n) 

≥HSIL (histology results 
available) 
n= 3081 

 

 
74.1% 

(2282/3081) 

 
21.6(666/3081) 

 
4.3% (133/3081) 

Excluded 955 women from analysis; missing results n= 424, histological diagnosis not specified n= 13, 
cytology repeated n= 518 

 

Summary of table 4b 

Colposcopy sensitivity = 83.7% (95% CI 82.0%-85.4%), specificity= 47.0% (95% CI 

43.2%-50.8%), positive predictive value (PPV) = 81.2 % (95% CI 80.1%-82.3%), negative 

predictive value (NPV) = 51.3% (95% CI 48.0%-54.5%) and diagnostic accuracy= 73.9% 

(95% CI 72.1%- 75.6%). It is important to note that women with two LSIL Pap smears who 

also had colposcopic examination were not included in this calculation since only women 

with HSIL Pap smears were analysed. 

Table 4b: *Specificity, sensitivity, PPV, NPV and diagnostic accuracy of 
colposcopy in detecting CIN2+ 

 Histological diagnosis 
 

 ≥CIN 2+ 
n 

Other (LSIL, atrophy, 
inflamed or normal) 

n 
Colposcopic 
diagnosis 
≥ major changes 
(HSIL) 
n=1942 

 
1577 

 

 
365 

 
Other (LSIL, 
atrophy, inflamed or 
normal) 
 
n=630 

 
307 

 

 
323 

*Excluded 1464 women from analysis; inadequate colposcopy n= 41, other colposcopic diagnosis n= 62, no 
colposcopic diagnosis n= 536, colposcopy not done n= 7, macroscopic cancer n= 40, no histological diagnosis n=424, 
cytology repeated n= 344 and other histological diagnosis= 10 
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Summary of table 5 
The Pap smear correctly identified 81.5% (1311/1609) women with CIN 2+ on histology.  

Over a tenth 13.2% (212/1609) had CIN 1, and very few 5.3% (86/109) had normal 

histology. 

Table 5: Concordance between cytology and histology in detecting CIN2+ in 
women who had an immediate LLETZ or cone biopsy 

Histological diagnosis 

Cytology 
CIN2 + 

%n(n/n) 
CIN 1 

%(n/n) 
Normal 
%(n/n) 

≥HSIL 
n=1609 81.5(1311/1609) 13.2(212/1609) 5.3(86/1609) 

Excluded 114 patients from the analysis; missing histological results n = 111 and histological diagnosis not specified 
n = 3 

Summary of table 5a and 5b 
Colposcopic major changes were confirmed histologically in 81.7 % (1198/1467) of the 

women after immediate treatment with LLETZ. The majority 80 % (8/10) of the women 

who had a diagnostic cone biopsy after a normal colposcopic examination had CIN2+ on 

histology. Of those with minor changes, more than two thirds 68.9% (31/45) had CIN 2+ 

on diagnostic cone biopsy. Microinvasion was confirmed after a diagnostic cone biopsy in 

12.2% (6/49) of the women who had a suspicion of microinvasion at colposcopy. The 

majority of the women who had a suspicion of microinvasion on colposcopy, 79.6% 

(39/49) had CIN 2/3. Almost three quarters 71.4% (5/7) of the women with atrophic 

changes at colposcopy had CIN 2+ on diagnostic cone biopsy. In women with inadequate 

colposcopy, 58.8 % (10/17) had CIN 2+ on diagnostic cone biopsy. In women who 

underwent ‘look and LLETZ’, there was overtreatment in 18.2% (193/1467). 

Table 5a: *Concordance between colposcopy and histology in detecting 
CIN2+ in women who had immediate treatment with LLETZ 

Histological diagnosis 

Colposcopic diagnosis 
≥CIN2+ 
%(n/N) 

CIN 1 
% (n/N) 

Normal 
%(n/N) 

≥Major changes, n= 
1467 and missing 
results= 6.3% 
(98/1565) 

81.7(1198/1467) 13.2 (193/1467) 5.0 (74/1467) 

Overtreatment 18.2% (267/1467) 

*Women with other histology excluded from analysis; n=2
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Table 5b: *Concordance between colposcopy and histology in 
detecting CIN2+ in women who had a diagnostic cone biopsy 

 Histological diagnosis 

 
Colposcopic diagnosis 

≥CIN2+ 
% (n/N) 

CIN 1 
% (n/N) 

Normal  
%(n/N) 

Normal N= 10 and missing 
results= 16.7% (2/12) 

 

80 (8/10) 10 (1/10) 10 (1/10) 

Minor changes N= 45 and 
missing results=6.3% 
(3/48) 
 

68.9 (31/45) 22.2(10/45) 8.9 (4/45) 

Atrophy N= 7 and missing 
results=12.5% (1/8) 
 

71.4 (5/7) 14.3 (1/7) 14.3 (1/7) 

Suspicion of microinvasion 
N= 49 and missing 
results=3.9% (2/51) 
 

91.8 (45/49) 8.2 (4/49) 0 (0) 

Inadequate N= 17 and 
missing results=19.8 (4/21) 

58.8(10/17) 5.9 (1/17) 29.4 (5/17) 

*Excluded 130 women from the analysis; other colposcopic diagnosis n= 7, no colposcopic diagnosis n= 
10, other histology n=2, missing histological diagnosis n=111 

 

Summary of table 6 

The overall complication rate was 7.2% (117/1628). The risk of infection 3.8% (54/1628) 

was similar to that of bleeding 3.3% (62/1628). 

Table 6: *Excisional procedure (LLETZ or cone biopsy) complications 
Excisional procedure (LLETZ or cone biopsy) 
complication, n= 1628 and missing results= 3.8% 
(64/1692) 

%(n/n) 

Yes  
No  
 

7.2(117/1628)  
92.8(1511/1628) 

 
Complications n=117 
 

%(n/n) 

Bleeding, n=62 
Infection, n=54 
Other, n=1 
 

 53.0(62/117)  
46.2(54/117) 

0.9(1/117) 
 

 

* In women who had multiple excisional procedures, only complications of the last procedure were recorded    
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Summary of table 7 
Persistent disease was observed in 17.0% (206/1213) women, and 61.2% (742/1213) 

women were considered cured. 

Table 7: Post-treatment results (using colposcopy and or cytology and or 
histology results) 

Result %(n/N) 

Persistent disease 17(206/1213) 

Cured 61.2(742/1213) 

ASC-US/ LSIL 21.5(261/1213) 

Other histology 0.3(4/1213) 

Total 1213 

Excluded 426 women; 383 with no results, 14 with inadequate histology, and 29 who had a diagnostic cone biopsy 
and needed further treatment 
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Summary of figure 1 
At 24 months 5.9% (12/204) women still had persistent disease. Cancer was a rare 

outcome; it occurred in 0.5% (1/202) of women in this group. The default rate at 24 

months was very high at 73.0% (149/204). 

Figure 1: Long-term outcomes of women who had persistent disease after 
initial treatment (using colposcopy and or cytology and or histology results) 

 
*Excluded from analysis women with inadequate or other histology; n= 4 at 10months, n= 3 at 16 months, n= 1 at 
18 months and n= 2 at 24 months  
*Women with persistent disease had repeat excisions if their histology confirmed HSIL 
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Summary of figure 2 
Recurrence was very low, and it peaked at ten months at 1.5% (11/740), and by 24 months 
the cumulative recurrence rate was 4.6% (34/742). Default rate at 24 months was very 
high at 88.9% (660/742). No women developed cancer in this group.  

Figure 2: Long-term outcome of women who were considered cured after 
initial treatment (using colposcopy and or cytology and or histology results) 

*Excluded from analysis women with inadequate or other histology; n= 2 at 10months, n= 2 at 16 months, n= 1 at
18 months, n= 1 at 30 and 36 months

Summary of outcomes in the two groups 
The overall risk of developing cancer in the two groups was 0.5% after 60 months of follow 

up. The mean default rate at 24 months was very high at 81%. 
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Summary of table 8 
In the univariate analysis, parity >=4 was associated with a higher risk of disease 
recurrence (p=0.0004). In the multivariate analysis, taking HAART was associated with 
a reduced risk of disease recurrence and being menopausal was associated with an 
increased risk of disease recurrence. 
 
Table 8: Univariate & multivariate analysis of disease recurrence in women 
considered cured after the initial treatment.   

Variable Univariate  Multivariate 

Variable HR 95% CI P-
value 

HR 95% CI P-
value 

Age             

30-65 2.83 0.379-21.15 0.311 - - - 

>65 2.081 0.0-inf 0.997 - - - 

        

   

Parity       

   

>=4 4.912 2.033-11.860 0.0004* - - - 

              

Postmenopausal             

Yes 1.748 0.578-5.282 0.323 13.03 1.190-142.4 0.0353
* 

              

HIV Status             

Positive 1.288 0.492-3.372 0.606 - - - 

              

CD4             

>500 0.864 0.168-4.455 0.861 0.694 0.117-4.12 0.688 

              

HAART             

Yes 0.283 0.076-1.054 0.06 0.109 0.015-0.768 0.0261* 

              

Smoking             

Yes 0.839 0.305-2.306 0.733 - - - 
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Summary of table 9 
In the univariate analysis, age > 65 years was associated with delayed clearance of 
disease after retreatment for persistent disease (p= 0.00036) 
 
Table 9: Univariate & multivariate analysis for disease clearance after 
retreatment in women who had persistent disease after the initial treatment 

Variable Univariate  Multivariate  

HR 95% CI P-value HR 95% CI P-
value 

Age 

      

30-65 0.923 0.463-1.842 0.820 - - - 

>65 62.968 6.477-612.120 0.00036* - - -        

Parity 

      

>=4 1.125 0.600-2.108 0.714 1.980 0.476-
8.287 

0.346 

       

Postmenopausal   

     

Yes 0.975 0.594-1.601 0.920 1.120 0.421-
2.992 

0.818 

       

HIV status 

      

Positive 0.777 0.519-1.162 0.218 - - -        

CD4 

      

>500 1.061 0.550-2.048 0.860 0.90
5 

0.440-
1.861 

0.785 

       

HAART 

      

Yes 1.018 0.559-1.854 0.953 0.921 0.442-1.916 0.825        

Smoking 

      

Yes 0.866 0.514-1.459 0.589 0.364 0.111-1.192 0.0951        
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CHAPTER 4: DISCUSSION 

 
4.1 Colposcopic clinic workload 

 

GSH colposcopy clinic is run by four gynaecology oncology subspecialists; three 

experienced colposcopists who are general practitioners and two gynaecology oncology 

subspecialist trainees. To remain proficient in colposcopy, some colposcopy quality 

control programmes recommend that a colposcopist must see more than 50 new referrals 

in a year (38). In the study period, 7601 women were seen in the GSH colposcopy clinic 

(1520 women/ year), and 4036 of those women had been referred for an HSIL Pap smear. 

Of the 4036 women with HSIL, 3434 women had documentation that they underwent a 

colposcopic examination. Therefore, each colposcopist attended to about 170 new 

referrals yearly (1520 women/year/ 9 colposcopists) during the study period. Since 3434 

women were documented to have undergone colposcopic assessment, each colposcopist 

perfomed about 76 colposcopies/ year on women who had been referred for an HSIL Pap 

smear. This workload meets the recommendation of most colposcopy quality control 

programmes.  

 

4.2. Sociodemographic and clinical characteristics 

Cervical cancer screening in South Africa is still opportunistic. However, the South 

African cervical cancer screening policy recommends that from the age of thirty years, 

asymptomatic women should have three ten-yearly Pap smears free of charge (9). The 

median age of women referred with an HSIL Pap smear in this study was 37 years, range 

(18-83 years). In a group of unscreened South African women, the mean age of diagnosis 

of HSIL was 37.7 years, and this was higher in comparison to Europe or Northern USA 

(77). The mean age of diagnosis was lower in Europe or Northern USA because cervical 

cancer screening starts at the age of 25 years in most European countries and 21 years in 

Northern America. Earlier age of screening then translates to younger age at diagnosis. 

The median age in our study was similar to others done in resource-constrained 

environments. In a study conducted in Turkey, a middle-income country like SA, which 

looked at the age trends in HSIL and cancerous lesions of the uterine cervix, the peak-age 
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incidence of HSIL was in the 30–39 years age group (78). In the same study, the mean 

age at diagnosis of HSIL was the same as in this study, 37.7 years.  

The median parity in the study was two, range (0-10). Between 2007 and 2017, fertility 

has declined from an average of 2,7 to 2,4 children in South Africa (79). The median parity 

in this study is therefore consistent with the South African census data. There is some 

published literature showing an association between parity of four or more with a high 

incidence of low and high grade squamous intraepithelial lesions (78).  

Injectable progestogen contraceptives were the commonest form of contraception used 

by more than a third 40.1% (1367/3408) of women in this study. There is conflicting data 

on whether the use of injectable progestogen contraceptives especially 

medroxyprogesterone acetate increases the risk of HIV acquisition (80-82). Despite this, 

injectable progestogen contraceptives have remained the contraceptive of choice among 

South African women. Injectable progestogen contraceptives were used by 24% and 26% 

of married and unmarried sexually active women respectively (83). On the other hand, 

45.4% and 35.8% of married and unmarried sexually active women respectively were not 

using any form of contraception (83). Similarly, in this study, 42.1% (1435/3408) of 

eligible women were not on contraception. The reason why such a high number of women 

in the reproductive age group were not using any form of modern contraception needs to 

be explored further. There might be an opportunity to link cervical cancer screening and 

family planning services to reduce the unmet need of contraception in South Africa which 

stands at 14.7% in married women and 24% in sexually active single women (83).  

Smoking and HIV infection are known risk factors for developing cervical HSIL and 

invasive cancer. In this study, a relatively large number of women were smokers 19.4% 

(769/3958). The prevalence of smoking in black South African women is very low at 3% 

compared to 38% and 15% in mixed-race and white women respectively (83). Smoking is 

more prevalent in urban women compared to those living in rural areas (83). Western 

Cape Province has the highest prevalence (25%) of smoking women in the whole of South 

Africa (83). All these factors contribute to the relatively high prevalence of smoking 

among women attending the GSH colposcopy clinic during the study period. 

Unfortunately, in the GSH colposcopy database, the race of the women was not captured 

so it was not possible to show the distribution of smoking according to race.  
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Almost 60% of the women in this study were HIV positive, and an overwhelming majority 

were on first-line highly active antiretroviral treatment 89.1% (1505/1689). The 

prevalence of HIV in this study was much higher than the prevalence of 12.6% in the total 

South African population and 22% in women of reproductive age group (79). Cervical 

cancer screening has been incorporated as the standard of care in most HIV treatment 

programmes. Cervical cancer screening in HIV programmes leads to selection bias since 

more HIV-infected women are screened and referred for colposcopy compared to HIV 

uninfected women who may not be accessing health services. Most patients had a CD4+ 

count less than 500 cells/ mm 3. HIV viral load data was not performed or entered into 

the GSH colposcopy database during the study period. In some colposcopy clinics in high-

income countries, HIV-infected women are virtually unseen (84). A study in women 

attending colposcopy services at Chris Hani Baragwanath Hospital in the Gauteng 

Province of South Africa had similarly high rates of HIV infection (85). The high burden 

of HIV infection in women attending the colposcopy clinic during the study period was 

also highlighted by the high rates of tuberculosis (previous and active infection), an 

opportunistic infection which affected 20% of these women. 

 

4.3. Colposcopic assessment 

The colposcopic examination is an integral part of any successful cervical cancer 

screening programme. An HSIL Pap smear is an indication for referral for colposcopic 

assessment. Colposcopic examination allows magnification and visualisation of the cervix 

for diagnostic biopsies or treatment to be done under direct vision. An overwhelming 

majority of women in this study had a colposcopic assessment, 85.1% (3434/4036). Of 

concern is that 1.0% (40/4036) of women did not need colposcopic assessment because 

they already had macroscopic cancer on pelvic examination. These women were not 

candidates for colposcopy clinic referral but should have been referred straight away to 

gynaecological oncology hospital services for assessment and treatment. Much time was 

wasted while they waited for their colposcopy appointment. Inappropriate referrals for 

women with macroscopic cancer highlights the fact that healthcare workers involved in 

cervical cancer screening programmes need adequate training in recognising 

macroscopic cervical cancer to avoid delays in women accessing appropriate cancer care. 
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4.4. The colposcopic assessment followed by immediate treatment (see and 

treat) 

In low-resource settings, loss to follow-up in cervical cancer screening studies is 

unacceptably high (86-88). As one of the auditable standards, The National Health 

Service Cervical Screening Programme in the UK recommends that loss to follow-up 

should not exceed 15% (38).  

In low-resource settings, one way to mitigate the high loss to follow-up is by treating 

women with concordant high-grade cytology and colposcopic finding at the same sitting 

without histological confirmation of HSIL (‘see and treat’). Cervical cancer screening 

programmes initially involve three visits to a healthcare facility (first a screening visit, a 

second visit for triaging with colposcopy and taking directed biopsies and the third visit 

for treatment of biopsy-proven HSIL). In “see and treat’ programmes, there are only two 

visits involved, and treatment is done on the second visit in those who are screen-positive 

after a colposcopic assessment without any prior histological confirmation of HSIL by a 

punch biopsy. This approach is different from “screen and treat’ which entails only one 

visit for screening and treatment of all those who are screen positive on the same day. In 

‘screen and treat’ the likelihood of overtreatment is high. ‘See and treat’ has been shown 

to be effective, acceptable and leads to a reduction in loss to follow-up by reducing the 

number of visits to a health-care facility (89-94). At GSH colposcopy clinic, women with 

discordant results, that is high-grade cytology, but normal and minor changes at 

colposcopy can have a diagnostic cone biopsy which turns out to be therapeutic in most 

of the cases as well when the lesion is fully excised with clear margins. In the study period, 

more than half of the women 50.3% (1728/3434) had either ‘see and treat’ or had a 

diagnostic cone biopsy performed on the referral visit. A third of the women had routine 

care that is having colposcopically directed punch biopsies before definitive treatment.  

4.5. Concordance between cytology and histology in detecting CIN2+ 

One of the prerequisites of a good cervical cancer screening programme is reliable 

cytopathological services. One of the many reasons why cytology-based screening has 

failed in many low- and middle-income countries is the expense and complexity involved 

in setting up reliable cytopathological services and a shortage of well-trained 
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cytotechnicians and cytopathologists. In South Africa, all the Pap smears are analysed at 

the National Health Laboratory Service (NHLS). In the Western Cape Province, Pap 

smears are only analysed at the two tertiary hospitals, Groote Schuur and Tygerberg. 

Almost all the patients seen at GSH colposcopy clinic during the study period had their 

Pap smears processed at GSH NHLS. At the GSH NHLS, they have 11 cytotechnicians, 

and they have robust internal quality control procedures which include histology and 

cytology correlation every three to four months. The lab has external accreditation with 

the Royal College of Pathologists of Australia Quality Assessment Programs (RCPAQAP). 

At GSH NHLS they process about 60 000 Pap smears yearly. One of the key performance 

indicators of the cervical cancer screening programme in the UK is that cytology 

laboratories must screen more than 35 000 Pap smears annually to maintain proficiency 

(95). One way of assessing the quality of the cytopathological services in cervical cancer 

screening is by looking at the concordance between HSIL Pap smears and histology which 

is the gold standard in the diagnosis of CIN2+. In this study, the concordance between 

cytology and histology was high.  Three-quarters 74.1% (2282/3081) of women with HSIL 

Pap smears had CIN 2+ confirmed on histology. One South African study found a similar 

concordance of 71.8% between cytology and histology (85). In a study done in Brazil, a 

middle-income country like SA, the concordance between HSIL cytology and histology 

was 76% which was also similar to ours (96). In this study, the rate of discordance between 

cytology and pathology was 25.9% which is in keeping with other studies that have found 

rates of discordance between 11-28% (97-99). In a study that was done in British 

Columbia, a high-income setting, the overall correlation between cytology and biopsy was 

79.4% (100). 

 

4.6. Sensitivity, specificity, PPV, NPV and diagnostic accuracy of colposcopy 

in detecting CIN2+ 

In this study, the sensitivity and specificity of colposcopy in detecting CIN2+ was 83.7% 

(96% CI 82.0%-85.4%) and 47.0% (95% CI 43.2%-50.8%) respectively. In a meta-analysis 

of nine studies, for the threshold of normal cervix and LSIL compared with HSIL and 

cancer, the weighted average sensitivity and specificity was 85% and 69% respectively 

(101). In a study done in British Columbia, colposcopy had a sensitivity and specificity of 
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90.3% and 57.3% respectively (100). In another study, the sensitivity and specificity of 

colposcopy in detecting any lesion was 89% and 52% respectively (102). In the same 

study, the sensitivity for CIN 2/3 was 56%(102).  The PPV and NPV of colposcopy in 

detecting CIN2+ in this study was 81.2% (95% CI 80.1%-82.3%) and 51.3% (95% CI 

48.0%-54.5%) respectively. One study found colposcopy to have a PPV and NPV of 72.3% 

and 47.7% respectively (103). Another study showed a PPV of 75.5% which is similar to 

this study (104).  

More than half of the women in this study period had LLETZ or diagnostic conisation 

performed at the same sitting. This practice was implemented to minimise the impact of 

very high rates of loss to follow-up experienced in cervical cancer screening programmes 

in low-income countries (86-88). However excisional procedures are not without risk. 

Besides the relatively more common risks of haemorrhage and infection, there is 

published literature on the association of cervical excisional procedures and pregnancy-

associated adverse events (105). Since these women are treated on the same day without 

histological confirmation of HSIL, it is imperative that their outcomes are regularly 

audited to avoid over-treatment of women without the disease. In women who had 

treatment on the same day, the concordance between cytology and histology was high at 

81.5%. The concordance between colposcopy and histology in detecting CIN 2+ was 81.7% 

(1198/1467). The NHSCSP recommends that the diagnostic concordance between 

colposcopy and histology in detecting CIN2+ to be at least 90% in women who undergo 

‘see and treat’ (38). In this study, the rate of overtreatment was 18.2% which is in keeping 

with other studies where it ranged from 4-18% (91, 93, 94, 106-109). With very high rates 

of default to follow-up particularly over time, the option of ‘see and treat’ is justifiable in 

the GSH colposcopy unit. 

4.7. Detection of CIN2+ in women undergoing a diagnostic cone biopsy for 
the discrepancy between cytology and colposcopy 

Discrepancy between cytology and colposcopy was defined as: minor or normal 

colposcopic findings in a woman with an HSIL Pap smear. At GSH colposcopy clinic, these 

women undergo a diagnostic cone biopsy which is also therapeutic in most of the cases 

particularly if the lesion is completely excised and the margins are clear. In this study, a 

majority of these women had CIN2+ on histology. In women who had normal, atrophic, 
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inadequate or minor colposcopic findings, the rates of CIN2+ on histology were 80%, 

71.4%, 58.8% and 68.9% respectively. In a study looking at outcomes in women who had 

a diagnostic LEEP for the discrepancy between cytology and colposcopy, CIN2+ was 

confirmed in two-thirds of these patients (110). Since a majority of women with HSIL Pap 

smears harbour CIN2+ regardless of the colposcopy findings, another option is to skip 

colposcopy and treat all these women with an excisional procedure. The ASCCP guidelines 

deem an excisional procedure without colposcopy as reasonable in women with HSIL Pap 

smears when colposcopy is unavailable (39). The findings of this study justify the practice 

at GSH colposcopy clinic of offering a diagnostic cone biopsy in women with the 

discrepancy between cytology and colposcopy results.  

4.8. Complications of colposcopy 

Overall the morbidity of LLETZ and cone biopsies was low at 7.2% (117/1628). The risk of 

bleeding was 3.3%, and the risk of infection was 3.8%. Most of these complications were 

reported by the women on their subsequent post-treatment visit. Data on admissions for 

complications was not consistently captured on the database. The reported complication 

rate is combined for both LLETZ and cone biopsy. LLETZ and cone biopsy complications 

were combined because the numbers were small. The other reason for reporting them 

together is that some studies have shown that the hot loop cone biopsy and LLETZ 

complications are similar (111). One study done in a high resource setting had a similar 

risk of bleeding of 3.8% (112).  However, the complication rate in this study might have 

been underestimated because, on the database, women who had multiple procedures only 

had morbidity of the last procedure captured. Although the burden of HIV infection was 

high in the study, the complication rates were comparable to other studies. In a study 

done in China, 10% of women who had LLETZ were HIV- infected and the rate of infective 

morbidity of 4.3% was comparable to this study (113). 

4.9. Cure and treatment failure rates 

A number of factors affect the cure and treatment failure (persistent or recurrent disease) 

rates in women treated for HSIL. We defined cure as any woman who had excision of 

HSIL and on the four-month follow up visit had both normal colposcopic findings and 

Pap smear result. Persistent or residual disease was defined as any woman who had 
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excision of HSIL and on the four-month follow up visit she had either major colposcopic 

findings and or ≥ ASC-H Pap smear. Recurrence was defined as any woman who had any 

one of the following; colposcopy showing major changes and or ≥ASC-H Pap smear and 

or HSIL histology after prior documented normal colposcopy and histology results. Risk 

factors for treatment failure include; positive margins on excision specimens, high grade 

of CIN, oncogenic HPV types, HIV infection, age, smoking and sexual behaviour (114-

118). In this study, the cure rate at the four-month follow-up visit was 61.2% (742/1213). 

This is in keeping with other studies done in countries with a similar high burden of HIV 

but much lower than reported in countries with a lower burden of HIV (101, 119-121). 

However, this study probably underestimated the cure rate for various reasons. Until 

2017, GSH hospital colposcopy clinic protocol recommended following up women at four 

months post-treatment and thereafter six or 12 monthly depending on colposcopy and 

cytology findings. The National Health Service Cervical Screening Programme in the UK 

recommends that women should be followed up at six months post-treatment (38). 

Women with HSIL are immediately referred back for colposcopy. Those with normal, 

ASC-US and LSIL Pap smears have reflex testing of hrHPV as a test of cure. Those with a 

negative test are considered as cured and referred back to routine screening, and those 

who are positive are referred back for colposcopy since they have a higher risk of having 

residual disease. Therefore, it is possible that if we had followed up the treated women at 

six months, the cure rate was going to be slightly higher as more women were going to 

clear the disease. A fifth of the women still had ASC-US, and LSIL Pap smears at the four-

month follow-up visit. A high-risk HPV DNA test of cure on these patients would have 

triaged them into the cure or treatment failure categories. It is plausible that if we had 

done the high-risk HPV DNA test of cure, some women in this group would have been 

designated as cured. In this study, the risk of persistent disease post-LLETZ or cone 

biopsy at the four-month follow-up visit was high at 17.0%. In women cured at the four-

month follow-up visit, recurrence peaked at ten months at 1.5% (11/740) and by 24 

months; the cumulative recurrence rate was 4.6% (34/742).  

 Our findings were in keeping with other studies which found that post excisional 

treatment, 4% to 17% of women have CIN2+ due to either residual or recurrent disease 

(119-122). One study done in South Africa showed much higher rates of persistent disease 

especially in HIV infected women (118).  
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Women with the persistent HSIL at the four-month follow-up had more excisional 

treatment, and in those who did not default follow-up, the development of invasive 

cervical cancer was a rare outcome. Only one patient, 0.5% (1/202) developed invasive 

cancer. At 24 months 5.9% (12/204) women still had persistent disease.  

4.10. Impact of high loss to follow up rates 

The default rate in this study was very high, at 81.0% at 24 months. We do not have any 

way to predict the outcome in these women. The possible outcomes include; 

persistent/residual disease, recurrence, cure and invasive cancer. As shown in this study, 

the risk of developing cervical cancer after treatment is very low. Therefore, if all these 

women had been accounted for, there was going to be an increase in all our outcome 

measures. Therefore, there is a strong possibility that we might have underestimated the 

outcome measures. The problem of high default rate in low-income countries has been 

alluded to before.  

4.11 Univariate & multivariate analysis of disease recurrence in women 

considered cured after the initial treatment 

Parity >=4 was associated with a higher risk of disease recurrence. Another study also 

found an association between high parity and increased risk of recurrence (78). In the 

multivariate analysis, taking HAART was associated with a reduced risk of disease 

recurrence. Although menopausal status was associated with a higher risk of recurrence, 

the result needs to be interpreted with caution because the 95% CI was too wide (1.19-

142.40). This is most likely due to the very few numbers of women who had the outcome 

of interest.  

4.12 Univariate & multivariate analysis for disease clearance after retreatment 

in women who had persistent disease after the initial treatment 

In the univariate analysis, age > 65 years was associated with delayed clearance of disease 

after retreatment for persistent disease (p= 0.00036). This result also needs to be 

interpreted with caution due to the wide 95%CI of 6.477-612.120 

 

4.13. Mitigating loss to follow-up 
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Effective ways to reduce loss to follow up also need to be deployed. Home visits by 

community health care workers to track women attending cervical cancer screening has 

been shown to reduce default rates (123). The use of community healthcare workers is 

cost-effective as it increases the average per-woman costs by only 14-47 SA Rand (ZAR) 

(124). Educating and effective communication with women about the importance of 

adherence to follow-up will also go a long way in reducing the problem of loss to follow-

up. The other interventions that have been found to be moderately effective include 

intensive follow-up by mail and telephone to contact patients and providing economic 

vouchers to offset out-of-pocket expenses (125). 
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CHAPTER 5: CONCLUSION, RECOMMENDATIONS, 
LIMITATIONS AND SUGGESTIONS FOR FURTHER 

RESEARCH 

 
5.1. Conclusion  

GSH colposcopy clinic is a high volume centre with the requisite workload to maintain 

the proficiency of colposcopists or trainees working in the unit. LLETZ and cone biopsy 

are safe procedures. Majority of women who did not default follow up after being 

considered cured at four months did not recur. In women who are treated appropriately 

and do not default follow-up, cervical cancer is very rare. Taking HAART was associated 

with a reduced risk of disease recurrence. However, default to follow-up is very high, and 

there is a need to improve this for cervical cancer screening to have an impact on the 

incidence of cervical cancer in South Africa.  

 

5.2. Recommendations  

There is need to link cervical cancer screening and contraception services to cater for a 

large number of women who are not taking contraception who are seen at the GSH 

colposcopy clinic. Smoking cessation programmes must be introduced in the GSH 

colposcopy clinic given the relatively large number of women who were smokers. 

Healthcare workers involved in cervical cancer screening need to be taught how to 

identify macroscopic cancer to avoid doing unnecessary Pap smears in these women and 

delaying referring them for cancer treatment. Given the high default rates, there is need 

to increase the number of women who are treated at the same sitting (‘see and treat’). The 

practice of doing diagnostic cone biopsies in women with HSIL Pap smears and normal 

or minor colposcopic changes should be maintained. Funding should be sought to employ 

community healthcare workers who track women at home to reduce the high default 

rates. The follow-up visit should be maintained at six months and introducing high-risk 

HPV DNA test of cure should be considered as this will help in triaging women with a 

normal, ASC-US and LSIL Pap smear post-treatment. 

 



49 

5.3. Limitations 

Inherent limitations of retrospective studies like missing and incomplete data and high 

loss to follow-up were our biggest problems.  

5.4. Suggestions for further research 

There is need for qualitative research to explore further why a lot of women are lost to 

follow up 



 

 

50 

 

BIBLIOGRAPHY 

 
1. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al. Cancer 
incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 
2012. Int J Cancer. 2015;136(5): E359-86. 

2. Forman D, de Martel C, Lacey CJ, Soerjomataram I, Lortet-Tieulent J, Bruni L, et 
al. Global Burden of Human Papillomavirus and Related Diseases. Vaccine. 2012;30:F12-
F23. 

3. International Agency for Reasearch on Cancer. Cervix cancer screening. In: 
Strategies IWGatEoCP, ed. IARC Handbooks of cancer prevention. Lyon: IARC Press. 
2005;10. 

4. Simonella L, Canfell K. The impact of a two- versus three-yearly cervical screening 
interval recommendation on cervical cancer incidence and mortality: an analysis of 
trends in Australia, New Zealand, and England. Cancer Causes Control. 2013;24(9):1727-
36. 

5. Solomon D, Breen N, McNeel T. Cervical cancer screening rates in the United 
States and the potential impact of implementation of screening guidelines. CA Cancer J 
Clin. 2007;57(2):105-11. 

6. Moodley J, Kawonga M, Bradley J, Hoffman M. Challenges in implementing a 
cervical screening program in South Africa. Cancer Detect Prev. 2006;30(4):361-8. 

7. Cronje HS, Beyer E. Screening for cervical cancer in an African setting. Int J 
Gynaecol Obstet. 2007;98(2):168-71. 

8. Batra P KL, Denny L. Utilisation and outcomes of cervical cancer prevention 
services among HIV-infected women in Cape Town. S Afr Med J. 2010;1(100):39-44 

 
9. National Department of Health. National guidelines for cervical cancer screening 
in South Africa. 2000. 
 
10. Mqoqi N KP, Sitas F, Musa Jula. Incidence of Histologically Diagnosed Cancer in 
South Africa 1998 - 1999. National Cancer Registry of South Africa Johannesburg: 
National Health Laboratory Service 2004  

 

11. Schiffman M, Castle PE, Jeronimo J, Rodriguez AC, Wacholder S. Human 
papillomavirus and cervical cancer. The Lancet. 2007;370(9590):890-907. 

12. Schiffman M, Clifford G, Buonaguro FM. Classification of weakly carcinogenic 
human papillomavirus types: addressing the limits of epidemiology at the borderline. 
Infect Agent Cancer. 2009;4:8. 

13. Muñoz N BF, de Sanjosé S, Herrero R, Castellsagué X, Shah KV, Snijders PJ, 
Meijer CJ; International Agency for Research on Cancer Multicenter Cervical Cancer 
Study Group. Epidemiologic classification of human papillomavirus types associated with 
cervical cancer. N Engl J Med. 2003;348(6):518-27. 



 

 

51 

 

14. Schiffman M, Wentzensen N. Human papillomavirus infection and the multistage 
carcinogenesis of cervical cancer. Cancer Epidemiol Biomarkers Prev. 2013;22(4):553-
60. 

15. Peter M, Stransky N, Couturier J, Hupe P, Barillot E, de Cremoux P, et al. Frequent 
genomic structural alterations at HPV insertion sites in cervical carcinoma. J Pathol. 
2010;221(3):320-30. 

16. Einstein MH GG. Human papillomavirus and cervical neoplasia. Cancer Invest. 
2002;20(7-8):1080-5. 

17. Bosch FX LA, Muñoz N, Meijer CJ, Shah KV. The causal relation between human 
papillomavirus and cervical cancer. J Clin Pathol. 2002; 55(4):244-65. 

18. Berezutskaya E, Yu B, Morozov A, Raychaudhuri P, Bagchi S. Differential 
regulation of the pocket domains of the retinoblastoma family proteins by the HPV16 E7 
oncoprotein. Cell Growth Differ. 1997;8(12):1277-86. 

19. Stanley M. Immune responses to human papillomavirus. Vaccine. 2006;24: S16-
S22. 

20. Plummer M, Schiffman M, Castle PE, Maucort-Boulch D, Wheeler CM, Group A. 
A 2-year prospective study of human papillomavirus persistence among women with a 
cytological diagnosis of atypical squamous cells of undetermined significance or low-
grade squamous intraepithelial lesion. J Infect Dis. 2007;195(11):1582-9. 

21. Schiffman M, Herrero R, Desalle R, Hildesheim A, Wacholder S, Rodriguez AC, et 
al. The carcinogenicity of human papillomavirus types reflects viral evolution. Virology. 
2005;337(1):76-84. 

22. Schiffman M, Glass AG, Wentzensen N, Rush BB, Castle PE, Scott DR, et al. A long-
term prospective study of type-specific human papillomavirus infection and risk of 
cervical neoplasia among 20,000 women in the Portland Kaiser Cohort Study. Cancer 
Epidemiol Biomarkers Prev. 2011;20(7):1398-409. 

23. McCredie MR, Paul C, Sharples KJ, Baranyai J, Medley G, Skegg DC, et al. 
Consequences in women of participating in a study of the natural history of cervical 
intraepithelial neoplasia 3. Aust N Z J Obstet Gynaecol. 2010;50(4):363-70. 

24. Coker AL, Bond SM, Williams A, Gerasimova T, Pirisi L. Active and passive 
smoking, high-risk human papillomaviruses and cervical neoplasia. Cancer Detection and 
Prevention. 2002;26(2):121-8. 

25. Appleby P, Beral V, Berrington de Gonzalez A, Colin D, Franceschi S, et al. 
Carcinoma of the cervix and tobacco smoking: collaborative reanalysis of individual data 
on 13,541 women with carcinoma of the cervix and 23,017 women without carcinoma of 
the cervix from 23 epidemiological studies. Int J Cancer. 2006;118(6):1481-95. 

26. Viac J, Guérin-Reverchoni I, Chardonnet Y, Brémond A. Langerhans Cells and 
Epithelial Cell Modifications in Cervical Intraepithelial Neoplasia: Correlation with 
Human Papillomavirus Infection. Immunobiology. 1990;180(4):328-38. 

27. Achim S, Marlies H, Lutz G. Increased prevalence of human papillomaviruses in 
the lower genital tract of pregnant women. International Journal of Cancer. 
1987;40(2):198-201. 



 

 

52 

 

28. Rando RF, Lindheim S, Hasty L, Sedlacek TV, Woodland M, Eder C. Increased 
frequency of detection of human papillomavirus deoxyribonucleic acid in exfoliated 
cervical cells during pregnancy. American Journal of Obstetrics and Gynecology. 
1989;161(1):50-5. 

29. International Collaboration of Epidemiological Studies of Cervical Cancer. Cervical 
carcinoma and reproductive factors: Collaborative reanalysis of individual data on 16,563 
women with cervical carcinoma and 33,542 women without cervical carcinoma from 25 
epidemiological studies. International Journal of Cancer. 2006;119(5):1108-24. 

30. Appleby P BV, Berrington de González A, Colin D, Franceschi S, Goodhill A, Green 
J, Peto J, Plummer M, Sweetland S. Cervical cancer and hormonal contraceptives: 
collaborative reanalysis of individual data for 16 573 women with cervical cancer and 
35 509 women without cervical cancer from 24 epidemiological studies. The Lancet. 
2007;370(9599):1609-21. 

31. Schäfer A, Friedmann W, Mielke M, Schwartländer B, Koch MA. The increased 
frequency of cervical dysplasia-neoplasia in women infected with the human 
immunodeficiency virus is related to the degree of immunosuppression. American 
Journal of Obstetrics and Gynecology. 1991;164(2):593-9. 

32. Madan A, Patil S, Nakate L. A Study of Pap Smear in HIV-Positive Females. J 
Obstet Gynaecol India. 2016;66(6):453-9. 

33. Marais DJ, Passmore JA, Denny L, Sampson C, Allan BR, Williamson AL. Cervical 
and oral human papillomavirus types in HIV-1 positive and negative women with cervical 
disease in South Africa. J Med Virol. 2008;80(6):953-9. 

34. Moodley JR, Hoffman M, Carrara H, Allan BR, Cooper DD, Rosenberg L, et al. HIV 
and pre-neoplastic and neoplastic lesions of the cervix in South Africa: a case-control 
study. BMC Cancer. 2006;6:135. 

35. Sillman F, Stanek A, Sedlis A, Rosenthal J, Lanks KW, Buchhagen D, et al. The 
relationship between human papillomavirus and lower genital intraepithelial neoplasia 
in immunosuppressed women. American Journal of Obstetrics and Gynecology. 
1984;150(3):300-8. 

36. Mazanowska N, Pietrzak B, Kaminski P, Ekiel A, Martirosian G, Jabiry-Zieniewicz 
Z, et al. Prevalence of cervical high-risk human papillomavirus infections in kidney graft 
recipients. Ann Transplant. 2013;18:656-60. 

37. Sasieni P, Castanon A, Cuzick J. Effectiveness of cervical screening with age: 
population based case-control study of prospectively recorded data. BMJ. 
2009;339:b2968. 

38. Public Health England. NHSCSP Colposcopy and Programme Management. 2016  

39. Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam SL, Cain JM, et al. 
American Cancer Society, American Society for Colposcopy and Cervical Pathology, and 
American Society for Clinical Pathology screening guidelines for the prevention and early 
detection of cervical cancer. J Low Genit Tract Dis. 2012;16(3):175-204. 

40. McCrory DC MD, Bastian L, Datta S, Hasselblad V, Hickey J, Myers E, Nanda K. 
Evaluation of cervical cytology. Evid Rep Technol Assess (Summ). 1999;1-6(5). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=International%20Collaboration%20of%20Epidemiological%20Studies%20of%20Cervical%20Cancer%5BCorporate%20Author%5D


53 

41. Fahey MT, Irwig L, Macaskill P. Meta-analysis of Pap test accuracy. Am J
Epidemiol. 1995;141(7):680-9.

42. Siebers AG, Klinkhamer PJ, Grefte JM, Massuger LF, Vedder JE, Beijers-Broos A,
et al. Comparison of liquid-based cytology with conventional cytology for detection of
cervical cancer precursors: a randomised controlled trial. JAMA. 2009;302(16):1757-64.

43. Arbyn M, Bergeron C, Klinkhamer P, Martin-Hirsch P, Siebers AG, Bulten J.
Liquid compared with conventional cervical cytology: a systematic review and meta-
analysis. Obstet Gynecol. 2008;111(1):167-77.

44. Patnick J. The NHS Cervical Screening Programme. InnovAiT: Education and
inspiration for general practice. 2012;5(12):732-9.

45. Canfell K. Models of cervical screening in the era of human papillomavirus
vaccination. Sexual Health. 2010;7(3):359-67.

46. Arbyn M, Ronco G, Anttila A, Meijer CJ, Poljak M, Ogilvie G, et al. Evidence
regarding human papillomavirus testing in secondary prevention of cervical cancer.
Vaccine. 2012;30 Suppl 5: F88-99.

47. Kocken M, Uijterwaal MH, de Vries AL, Berkhof J, Ket JC, Helmerhorst TJ, et al.
High-risk human papillomavirus testing versus cytology in predicting post-treatment
disease in women treated for high-grade cervical disease: a systematic review and meta-
analysis. Gynecol Oncol. 2012;125(2):500-7.

48. Kitchener HC, Walker PG, Nelson L, Hadwin R, Patnick J, Anthony GB, et al. HPV
testing as an adjunct to cytology in the follow up of women treated for cervical
intraepithelial neoplasia. Bjog. 2008;115(8):1001-7.

49. Legood R, Smith M, Lew JB, Walker R, Moss S, Kitchener H, et al. Cost-
effectiveness of human papillomavirus test of cure after treatment for cervical
intraepithelial neoplasia in England: economic analysis from NHS Sentinel Sites Study.
BMJ. 2012;345:e7086.

50. Melnikow J KS, Slee C, Helms LJ, Kuppermann M, Birch S, McGahan CE,
Coldman A, Chan BK, Sawaya GF. Surveillance after treatment for cervical intraepithelial
neoplasia outcomes, costs, and cost-effectiveness. Obstet Gynecol. 2010;5(116):1158-70.

51. Katki HA, Schiffman M, Castle PE, Fetterman B, Poitras NE, Lorey T, et al. Five-
year risk of recurrence after treatment of CIN 2, CIN 3, or AIS: performance of HPV and
Pap cotesting in posttreatment management. J Low Genit Tract Dis. 2013;17(5 Suppl 1):
S78-84.

52. ASCUS-LSIL Traige Study (ALTS) Group. Results of a randomised trial on the

management of cytology interpretations of atypical squamous cells of undetermined

significance. American Journal of Obstetrics and Gynecology. 2003;188(6):1383-92.

53. Schiffman M, Solomon D. Clinical practice. Cervical-cancer screening with human
papillomavirus and cytologic cotesting. N Engl J Med. 2013;369(24):2324-31.

54. Kitchener HC, Gilham C, Sargent A, Bailey A, Albrow R, Roberts C, et al. A
comparison of HPV DNA testing and liquid-based cytology over three rounds of primary
cervical screening: extended follow up in the ARTISTIC trial. Eur J Cancer.
2011;47(6):864-71.

https://www.ncbi.nlm.nih.gov/pubmed/?term=ASCUS-LSIL%20Traige%20Study%20(ALTS)%20Group%5BCorporate%20Author%5D


 

 

54 

 

55. Ronco G, Giorgi-Rossi P, Carozzi F, Confortini M, Palma PD, Del Mistro A, et al. 
Efficacy of human papillomavirus testing for the detection of invasive cervical cancers 
and cervical intraepithelial neoplasia: a randomised controlled trial. The Lancet 
Oncology. 2010;11(3):249-57. 

56. Rijkaart DC, Berkhof J, Rozendaal L, van Kemenade FJ, Bulkmans NWJ, 
Heideman DAM, et al. Human papillomavirus testing for the detection of high-grade 
cervical intraepithelial neoplasia and cancer: final results of the POBASCAM randomised 
controlled trial. The Lancet Oncology. 2012;13(1):78-88. 

57. Castle PE, Stoler MH, Wright TC, Sharma A, Wright TL, Behrens CM. Performance 
of carcinogenic human papillomavirus (HPV) testing and HPV16 or HPV18 genotyping 
for cervical cancer screening of women aged 25 years and older: a subanalysis of the 
ATHENA study. The Lancet Oncology. 2011;12(9):880-90. 

58. Kahn JA, Slap GB, Bernstein DI, Tissot AM, Kollar LM, Hillard PA, et al. Personal 
meaning of human papillomavirus and Pap test results in adolescent and young adult 
women. Health Psychol. 2007;26(2):192-200. 

59. Denny L, Quinn M, Sankaranarayanan R. Chapter 8: Screening for cervical cancer 
in developing countries. Vaccine. 2006;24 Suppl 3:S3/71-7. 

60. Shastri SS, Mittra I, Mishra GA, Gupta S, Dikshit R, Singh S, et al. Effect of VIA 
screening by primary health workers: randomized controlled study in Mumbai, India. J 
Natl Cancer Inst. 2014;106(3):dju009. 

61. Parham GP, Mwanahamuntu MH, Sahasrabuddhe VV, Westfall AO, King KE, 
Chibwesha C, et al. Implementation of cervical cancer prevention services for HIV-
infected women in Zambia: measuring program effectiveness. HIV Ther. 2010;4(6):703-
22. 

62. Akinola OI, Fabamwo AO, Oshodi YA, Banjo AA, Odusanya O, Gbadegesin A, et al. 
Efficacy of visual inspection of the cervix using acetic acid in cervical cancer screening: a 
comparison with cervical cytology. Journal of obstetrics and gynaecology : the journal of 
the Institute of Obstetrics and Gynaecology. 2007;27(7):703-5. 

63. Sauvaget C, Fayette JM, Muwonge R, Wesley R, Sankaranarayanan R. Accuracy of 
visual inspection with acetic acid for cervical cancer screening. Int J Gynaecol Obstet. 
2011;113(1):14-24. 

64. Xie Y, Tan X, Shao H, Liu Q, Tou J, Zhang Y, et al. VIA/VILI is more suitable for 
cervical cancer prevention in Chinese poverty-stricken region: a health economic 
evaluation. BMC Public Health. 2017;17(1):118. 

65. Stoler MH, Vichnin MD, Ferenczy A, Ferris DG, Perez G, Paavonen J, et al. The 
accuracy of colposcopic biopsy: analyses from the placebo arm of the Gardasil clinical 
trials. Int J Cancer. 2011;128(6):1354-62. 

66. Khalid S, Dimitriou E, Conroy R, Paraskevaidis E, Kyrgiou M, Harrity C, et al. The 
thickness and volume of LLETZ specimens can predict the relative risk of pregnancy-
related morbidity. BJOG. 2012;119(6):685-91. 

67. Kolstad P, Klem V. Long-term follow-up of 1121 cases of carcinoma in situ. Obstet 
Gynecol. 1976;48(2):125-9. 



 

 

55 

 

68. Stafl A, Mattingly RF. Colposcopic diagnosis of cervical neoplasia. Obstet Gynecol. 
1973;41(2):168-76. 

69. Andersen ES, Thorup K, Larsen G. The results of cryosurgery for cervical 
intraepithelial neoplasia. Gynecol Oncol. 1988;30(1):21-5. 

70. Chanen W, Rome RM. Electrocoagulation diathermy for cervical dysplasia and 
carcinoma in situ: a 15-year survey. Obstet Gynecol. 1983;61(6):673-9. 

71. Soutter WP, de Barros Lopes A, Fletcher A, Monaghan JM, Duncan ID, 
Paraskevaidis E, et al. Invasive cervical cancer after conservative therapy for cervical 
intraepithelial neoplasia. The Lancet. 1997;349(9057):978-80. 

72. Denny L KL, De Souza M, Pollack AE, Dupree W, Wright TC Jr. Screen-and-Treat 
Approaches for Cervical Cancer Prevention in Low-Resource Settings: a randomized 
controlled trial. JAMA. 2005; 294(17):2173-81. 

73. Soutter WP, Sasieni P, Panoskaltsis T. Long-term risk of invasive cervical cancer 
after treatment of squamous cervical intraepithelial neoplasia. Int J Cancer. 
2006;118(8):2048-55. 

74. Manzo-Banales HM O-LV, Martinez- Avena AE, Cerda-Rivera PE, Ochoa MC and 
Ramirez-Leyva DH. Diagnostic Concordance between Cytology, Colposcopy and Biopsy 
in Cervical Cancer in Chihuahua, Mexico 

Austin J Obstet Gynecol. 2016;3(3):1064. 

75. Furber SE WE, Simpson JM. Progression and regression of low-grade epithelial 
abnormalities of the cervix. Aust N Z J Obstet Gynaecol. 1997;37(1):107-12. 

76. Mittal S, Mandal R, Banerjee D, Das P, Ghosh I, Panda C, et al. HPV detection-
based cervical cancer screening program in low-resource setting: lessons learnt from a 
community-based demonstration project in India. Cancer Causes Control. 
2016;27(3):351-8. 

77. Ting J, Kruzikas DT, Smith JS. A Global Review of Age-Specific and Overall 
Prevalence of Cervical Lesions. International Journal of Gynecological Cancer. 
2010;20(7):1244-9. 

78. Ozgun G, Aydogdu G. Distribution of uterine cervical lesions and relation between 
age and parity rates in the Mardin province. Turk Patoloji Derg. 2013;29(1):46-50. 

79. Department: Statistics South Africa. Mid-year population estimates, 2018. 

80. Brind J, Condly SJ, Mosher SW, Morse AR, Kimball J. Risk of HIV Infection in 
Depot-Medroxyprogesterone Acetate (DMPA) Users: A Systematic Review and Meta-
analysis. Issues in law & medicine. 2015;30(2):129-39. 

81. Polis CB, Curtis KM, Hannaford PC, Phillips SJ, Chipato T, Kiarie JN, et al. An 
updated systematic review of epidemiological evidence on hormonal contraceptive 
methods and HIV acquisition in women. AIDS. 2016;30(17):2665-83. 

82. Hofmeyr GJ, Singata-Madliki M, Lawrie TA, Bergel E, Temmerman M. Effects of 
injectable progestogen contraception versus the copper intrauterine device on HIV 
acquisition: sub-study of a pragmatic randomised controlled trial. J Fam Plann Reprod 
Health Care. 2017;43(3):175-80. 



 

 

56 

 

83. Department: Statistics South Africa. South Africa Demographic Health Survey,  
2016.  

84. Qureshi NS, Manavi K. The prevalence of HIV among women with high-grade 
cervical smear abnormalities in Birmingham, United Kingdom: A prospective cohort 
study. Eur J Obstet Gynecol Reprod Biol. 2017;212:51-3. 

85. Adam Y, van Gelderen CJ, Newell K. 'Look and Lletz'--a Chris Hani Baragwanath 
Hospital experience. S Afr Med J. 2008;98(2):119-22. 

86. Thinkhamrop J, Lumbiganon P, Jitpakdeebodin S. Loss to follow-up of patients 
with abnormal Pap smear: magnitude and reasons. Journal of the Medical Association of 
Thailand = Chotmaihet thangphaet. 1998;81(11):862-5. 

87. Cronjé HS, Parham GP, Cooreman BF, de Beer A, Divall P, Bam RH. A comparison 
of four screening methods for cervical neoplasia in a developing country. American 
Journal of Obstetrics and Gynecology. 2003;188(2):395-400. 

88. Sankaranarayanan R, Rajkumar R, Theresa R, Esmy PO, Mahe C, Bagyalakshmi 
KR, et al. Initial results from a randomized trial of cervical visual screening in rural south 
India. Int J Cancer. 2004;109(3):461-7. 

89. Santos C, Galdos R, Alvarez M, Velarde C, Barriga O, Dyer R, et al. One-Session 
Management of Cervical Intraepithelial Neoplasia: A Solution for Developing Countries. 
A Prospective, Randomized Trial of LEEP versus Laser Excisional Conization. Gynecol 
Oncol. 1996;61(1):11-5. 

90. Ferris DG, Hainer BL, Pfenninger JL, Zuber TJ. 'See and treat' electrosurgical loop 
excision of the cervical transformation zone. J Fam Pract. 1996;42(3):253-7. 

91. Numnum TM, Kirby TO, Leath CA, 3rd, Huh WK, Alvarez RD, Straughn JM, Jr. A 
prospective evaluation of "see and treat" in women with HSIL Pap smear results: is this 
an appropriate strategy? J Low Genit Tract Dis. 2005;9(1):2-6. 

92. Kjellberg L, Tavelin B. 'See and treat' regime by LEEP conisation is a safe and time 
saving procedure among women with cytological high-grade squamous intraepithelial 
lesion. Acta obstetricia et gynecologica Scandinavica. 2007;86(9):1140-4. 

93. Li ZG, Qian de Y, Cen JM, Chen GD, Shu YH. Three-step versus "see-and-treat" 
approach in women with high-grade squamous intraepithelial lesions in a low-resource 
country. Int J Gynaecol Obstet. 2009;106(3):202-5. 

94. Cho H, Kim JH. Treatment of the patients with abnormal cervical cytology: a "see-
and-treat" versus three-step strategy. J Gynecol Oncol. 2009;20(3):164-8. 

95. Public Health England. NHS public health functions agreement 2017-18. Service 
specification no.25. Cervical Screening. 2017. 

96. Anschau F, Guimaraes Goncalves MA. Discordance between cytology and biopsy 
histology of the cervix: what to consider and what to do. Acta Cytol. 2011;55(2):158-62. 

97. Tritz DM, Weeks JA, Spires SE, Sattich M, Banks H, Cibull ML, et al. Etiologies for 
non-correlating cervical cytologies and biopsies. American journal of clinical pathology. 
1995;103(5):594-7. 



57 

98. Ibrahim SN, Krigman HR, Coogan AC, Wax TD, Dodd LG, Bentley RC, et al.
Prospective correlation of cervicovaginal cytologic and histologic specimens. American
journal of clinical pathology. 1996;106(3):319-24.

99. Bewtra C, Pathan M, Hashish H. Abnormal Pap smears with negative follow-up
biopsies: improving cytohistologic correlations. Diagn Cytopathol. 2003;29(4):200-2.

100. Benedet JL, Matisic JP, Bertrand MA. The quality of community colposcopic
practice. Obstet Gynecol. 2004;103(1):92-100.

101. Mitchell MF, Schottenfeld D, Tortolero-Luna G, Cantor SB, Richards-Kortum R.
Colposcopy for the diagnosis of squamous intraepithelial lesions: a meta-analysis. Obstet
Gynecol. 1998;91(4):626-31.

102. Massad LS, Collins YC. Strength of correlations between colposcopic impression
and biopsy histology. Gynecologic Oncology. 2003;89(3):424-8.

103. Petousis S, Christidis P, Margioula-Siarkou C, Sparangis N, Athanasiadis A,
Kalogiannidis I. Discrepancy between colposcopy, punch biopsy and final histology of
cone specimen: a prospective study. Arch Gynecol Obstet. 2018;297(5):1271-5.

104. Tatiyachonwiphut M, Jaishuen A, Sangkarat S, Laiwejpithaya S, Wongtiraporn W,
Inthasorn P, et al. Agreement between Colposcopic Diagnosis and Cervical Pathology:
Siriraj Hospital Experience. Asian Pacific Journal of Cancer Prevention. 2014;15(1):423-
6.

105. Bjorge T, Skare GB, Bjorge L, Trope A, Lonnberg S. Adverse Pregnancy Outcomes
After Treatment for Cervical Intraepithelial Neoplasia. Obstet Gynecol. 
2016;128(6):1265-73. 

106. Irvin WP, Jr., Andersen WA, Taylor PT, Jr., Stoler MH, Rice LW. "See-and-treat"
loop electrosurgical excision. Has the time come for a reassessment? The Journal of
reproductive medicine. 2002;47(7):569-74.

107. Dunn TS BM, Shwayder J. A “See and Treat” Management for High-Grade
Squamous Intraepithelial Lesion Pap Smears. J Low Genit Tract Dis   104-6. 2003
2(7):104-6

108. Nogara PR, Manfroni LA, da Silva MC, Consolaro ME. The "see and treat" strategy
for identifying cytologic high-grade precancerous cervical lesions among low-income
Brazilian women. Int J Gynaecol Obstet. 2012;118(2):103-6.

109. Chigbu CO, Onyebuchi AK. See-and-treat management of high-grade squamous
intraepithelial lesions in a resource-constrained African setting. Int J Gynaecol Obstet.
2014;124(3):204-6.

110. Matthews KS, Rocconi RP, Case AS, Estes JM, Straughn JM, Jr., Huh WK.
Diagnostic loop electrosurgical excisional procedure for discrepancy: do preoperative
factors predict presence of significant cervical intraepithelial neoplasia? J Low Genit
Tract Dis. 2007;11(2):69-72.

111. Hilal Z, Rezniczek GA, El-Fizazi N, Tempfer CB. Large Loop Excision of the
Transformation Zone Versus True Cone Biopsy Electrode Excision: A Randomized Trial.
J Low Genit Tract Dis. 2017;21(4):272-8.



 

 

58 

 

112. Hallam NF, West J, Harper C, Edwards A, Hope S, Merriman H, et al. Large loop 
excision of the transformation zone (LLETZ) as an alternative to both local ablative and 
cone biopsy treatment: a series of 1000 patients. Journal of gynecologic surgery. 
1993;9(2):77-82. 

113. Sutthichon P KC. Perioperative complications of an outpatient loop electrosurgical 
excision procedure: a review of 857 consecutive cases. Asian Pac J Cancer Prev. 
2009;10(3):351-4. 

114. IARC. Human papillomaviruses. IARC monographs on the evaluation of 
carcinogenic risks to humans. 1995;64:1-378. 

115. Costa S, Simone PD, Venturoli S, Cricca M, Zerbini ML, Musiani M, et al. Factors 
predicting human papillomavirus clearance in cervical intraepithelial neoplasia lesions 
treated by conization. Gynecologic Oncology. 2003;90(2):358-65. 

116. Hernadi Z, Szoke K, Sapy T, Krasznai ZT, Soos G, Veress G, et al. Role of human 
papillomavirus (HPV) testing in the follow-up of patients after treatment for cervical 
precancerous lesions. Eur J Obstet Gynecol Reprod Biol. 2005;118(2):229-34. 

117. Xi LF, Kiviat NB, Wheeler CM, Kreimer A, Ho J, Koutsky LA. Risk of cervical 
intraepithelial neoplasia grade 2 or 3 after loop electrosurgical excision procedure 
associated with human papillomavirus type 16 variants. J Infect Dis. 2007;195(9):1340-
4. 

118. Adam Y, van Gelderen CJ, de Bruyn G, McIntyre JA, Turton DA, Martinson NA. 
Predictors of persistent cytologic abnormalities after treatment of cervical intraepithelial 
neoplasia in Soweto, South Africa: a cohort study in an HIV high prevalence population. 
BMC Cancer. 2008;8:211. 

119. Alvarez RD, Helm CW, Edwards RP, Naumann RW, Partridge EE, Shingleton HM, 
et al. Prospective Randomized Trial of LLETZ versus Laser Ablation in Patients with 
Cervical Intraepithelial Neoplasia. Gynecologic Oncology. 1994;52(2):175-9. 

120. Bollen LJM, Tjong-A-Hung SP, van der Velden J, Mol B-W, ten Kate FWJ, ter 
Schegget J, et al. Prediction of Recurrent and Residual Cervical Dysplasia by Human 
Papillomavirus Detection among Patients with Abnormal Cytology. Gynecologic 
Oncology. 1999;72(2):199-201. 

121. Jain S, Tseng CJ, Horng SG, Soong YK, Pao CC. Negative predictive value of human 
papillomavirus test following conization of the cervix uteri. Gynecol Oncol. 
2001;82(1):177-80. 

122. Mitchell MF, Tortolero-Luna G, Cook E, Whittaker L, Rhodes-Morris H, Silva E. A 
randomised clinical trial of cryotherapy, laser vaporisation, and loop electrosurgical 
excision for treatment of squamous intraepithelial lesions of the cervix. Obstet Gynecol. 
1998;92(5):737-44. 

123. Goldhaber-Fiebert JD, Denny LE, De Souza M, Wright TC, Jr., Kuhn L, Goldie SJ. 
The costs of reducing loss to follow-up in South African cervical cancer screening. Cost 
Eff Resour Alloc. 2005;3:11. 

124. Goldhaber-Fiebert JD, Denny LA, De Souza M, Kuhn L, Goldie SJ. Program 
spending to increase adherence: South African cervical cancer screening. PLoS One. 
2009;4(5):e5691. 



 

 

59 

 

125. Marcus AC, Kaplan CP, Crane LA, Berek JS, Bernstein G, Gunning JE, et al. 
Reducing loss-to-follow-up among women with abnormal Pap smears. Results from a 
randomised trial testing an intensive follow-up protocol and economic incentives. 
Medical care. 1998;36(3):397-410. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

60 

 

ANNEXURES 

Appendix 1: HREC approval letter 

Appendix 2: GSH approval letter 

    

 

 

 

 

 

 

 

  



61 

Signature Removed



62 



63 



64 



65 



66 



67 




