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Abstract

Background:

Cervical cancer remains a major public health concern in South Africa. In rural and
peri-urban areas, women face barriers to timely diagnosis and management of cervical
dysplasia. Describing the demographics and treatment outcomes of women treated
with a ‘see-and-treat’ approach is essential to advise effective patient management.
Objectives:

Primarily to (i) describe women referred with abnormal cervical cytology; (i)
evaluate their histopathological results. Secondly to (i) assess the prediction of
histopathology by cytology; (ii) calculate the overtreatment rate of LLETZ.

Study design:

A retrospective, cross-section review of women referred to colposcopy and LLETZ
clinic Klerksdorp/Tshepong Hospital Complex.

Results:

A total of 460 women were included. The median age was 42 years. HIV-positive rate
was 71%, 44% had CD4 count >500 cells/mm? and 92% had viral load <1000
copies/ml. High-grade lesions occurred in 84% of referral cytology. LLETZ was
performed in 95% of patients, with 73% having CIN II or worse on histopathology.
Complete excision was achieved in 42%.Squamous cell carcinoma was cytologically
suspected in 3% but confirmed in two cases. Cytology over-call and under-call rates
were 70% and 11% respectively. The overtreatment rate was 27%, and the overall
short-term LLETZ complication rate was <1%.

Conclusion:

Women referred with cervical dysplasia in this peri-urban setting had a high burden of
high-grade cervical pathology, particularly among HIV-positive women. Findings
support the use of single-visit treatment model in a resource limited setting to improve

access to care and reduce delayed treatment.

Keywords: cervical dysplasia, cervical cancer, cytology, histopathology, HIV, large

loop excision of the transformation zone, South Africa, women’s health.
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Abstract

Background:

Cervical cancer remains a major public health concern in South Africa. In rural and
peri-urban areas, women face barriers to timely diagnosis and management of cervical
dysplasia. Describing the demographics and treatment outcomes of women treated
with a ‘see-and-treat’ approach is essential to advise effective patient management.
Objectives:

Primarily to (i) describe women referred with abnormal cervical cytology; (ii)
evaluate their histopathological results. Secondly to (i) assess the prediction of
histopathology by cytology; (ii) calculate the overtreatment rate of LLETZ.

Study design:

A retrospective, cross-section review of women referred to colposcopy and LLETZ
clinic Klerksdorp/Tshepong Hospital Complex.

Results:

A total of 460 women were included. The median age was 42 years. HIV-positive rate
was 71%, 44% had CD4 count >500 cells/mm? and 92% had viral load <1000
copies/ml. High-grade lesions occurred in 84% of referral cytology. LLETZ was
performed in 95% of patients, with 73% having CIN II or worse on histopathology.
Complete excision was achieved in 42%.Squamous cell carcinoma was cytologically
suspected in 3% but confirmed in two cases. Cytology over-call and under-call rates
were 70% and 11% respectively. The overtreatment rate was 27%, and the overall
short-term LLETZ complication rate was <1%.

Conclusion:

Women referred with cervical dysplasia in this peri-urban setting had a high burden of
high-grade cervical pathology, particularly among HIV-positive women. Findings
support the use of single-visit treatment model in a resource limited setting to improve

access to care and reduce delayed treatment.

Keywords: cervical dysplasia, cervical cancer, cytology, histopathology, HIV, large

loop excision of the transformation zone, South Africa, women’s health.



Introduction

Cancer of the cervix uteri remains a major global public health concern, ranking as
the 4th most diagnosed cancer and 4th leading cause of cancer-related deaths in
women in 2020, with a worldwide estimation of 604 000 new cases and 342 000
deaths annually'. Approximately 84% of cervical cancers and 88% of deaths due to
cervical cancer occured in low-resource countries in the same year?. In South Africa
(SA), cervical cancer is the 2nd leading cancer in women, after breast cancer, with
around 10702 new cases diagnosed annually, and is the most common cancer in
women aged 15-45 years®. It is estimated that 1 in 26 SA women are at risk of
developing cervical cancer*. High-income countries have seen a decline in cervical
cancer rates because of successful screening and treatment programs. Sub-Saharan
Africa has the highest incidence of cervical cancer worldwide and in these regions,

cervical cancer is the leading cause of cancer deaths for women?.

Persistent infection with high-risk Human papilloma virus (HPV) subtypes is the
catalyst for the development of cervical cancer. However alone this is not enough to
cause cervical cancer. Additional risk factors contribute to disease progression
including increased parity, smoking, poor socioeconomic status and HIV infection.
HIV infected women are 6 times more likely to develop cervical cancer due to their
higher risk of acquiring and failing to clear HPV>. This progression, from persistent
HPV infection to High-grade squamous intraepithelial lesion (HSIL) and invasive
cancer typically takes 15-20 years but is accelerated to 5-10 years in women with

advanced HIV disease®.

The World Health Organization’s (WHO) global initiative for elimination of cervical
cancer focuses on 3 key strategies with clear targets to be reached by 2030: 90% HPV
vaccination coverage for girls by age 15 years, 70% twice-lifetime cervical screening

coverage and treatment of 90% pre-invasive and invasive cancers’.

While cervical cytology smears have a major role in cancer prevention, its
concordance with histopathology of a cervical biopsy or excision is highly variable.
Histopathological tissue evaluation is the gold standard diagnostic test for

intraepithelial neoplasia or invasive cervical disease. Several studies have sought to



calculate the agreement between cytology and histology of the cervix. However, the
overall agreement differs widely among the different studies, ranging between 58-
79%!0: 11 12.13.14 "Thijg discrepancy could be due to several factors including sampling
error, inadequate preservation and handling of the specimen as well as laboratory

interpretation of the cells.

Timely identification and treatment of premalignant lesions reduces cervical cancer
morbidity and mortality. A study on the impact of screening on cervical cancer
mortality determined that in women aged 35-64 years, regular screening correlated to

a 67% decrease in stage 1A and a 95% decrease in stage 3 or worse cervical cancer'”.

The success of screening programs in reducing the burden of cervical cancer depends
on its coverage. In the SA public healthcare system, cytology-based screening is
provided free of charge, yet its coverage remains low. Choropleth mapping of cervical
cancer screening in SA demonstrated that on average only 33% of women aged 30
years and older received a pap smear in 2016'®. The study found that the coverage
rates were lowest in rural districts'®. A study in Johannesburg, SA, revealed only 37%
of women attending local district clinics had adequate cytology screening in
accordance with national guidelines'’. The knowledge of Pap smear screening among
rural Zulu women in 2019 demonstrated a poor understanding of cervical cancer,

which translated to a low level of screening'®.

Peri-urban and rural areas of SA face significant challenges in cervical cancer
screening and treatment programs due to limited available colposcopy and treatment
centres with specialized equipment and trained personnel as well as histopathology
services. Generally, this susceptible group has restricted access to healthcare and is
frequently non-compliant with multistep diagnosis and management approaches. New
treatment algorithms of screen-positive women in low-resource settings aim to limit

the use of colposcopy'’.

Prevention of cervical cancer in SA remains a challenge, women are under screened
with screening coverage only reaching 65% of women 30 years and older?’.
Historically, colposcopy services have only been offered in tertiary urban hospitals

with specialist gynecology services. The Klerksdorp/Tshepong hospital complex



(KTHC) gynecology colposcopy and large loop excision of the transformation zone
(LLETZ) clinic was established in July 2019 with a ‘see-and-treat’ approach to
manage patients at a single clinic visit from abnormal cervical cytology to treatment.
The aim of the study was to describe the women referred with abnormal cervical
cytology to the KTHC, to assess the degree of cytology and histopathology

discrepancy and to evaluate the degree of overtreatment with LLETZ.

Methods

Study Design

This study was a retrospective, cross-sectional analysis of routinely collected data
from the colposcopy and LLETZ clinic of the Department of Gynecology, KTHC,
North-West Province, SA, during the period of July 2019 to June 2021.

Study Setting
KTHC is a peri-urban, tertiary hospital serving local primary healthcare clinics and
private general practitioners. It is affiliated with the University of the Witwatersrand,

Johannesburg, SA.

Study Population
Over the 2-year period a total of 460 women were included in the study; all

underwent either colposcopy directed punch biopsy or LLETZ.

Primary care clinics refer as per SA guidelines, and referrals include women with
repeat low-grade (Low-grade squamous intraepithelial lesion (LSIL) and Atypical
squamous cells of unknown significance (ASCUS)) and high-grade (HSIL, Atypical
squamous cells suggesting high-grade lesion (ASC-H) and Squamous cell carcinoma
(SCC)) cytology results. Patients are counseled on the procedure (Appendix B:
treatment information sheet), a consent form is signed and witnessed. At first clinic

visit, all women undergo colposcopy using saline technique. Any lesions suspicious



for malignancy are biopsied. Women with cervical cytology demonstrating
abnormalities more than low-grade (LSIL or ASCUS) have immediate LLETZ
performed, irrespective of colposcopy. Women with low-grade cytology have
individualized management. The colposcopy and LLETZ procedures are performed
by trained medical officers or registrars, under the supervision of specialist

gynecologist.

Data Collection

Data was collected and managed using Microsoft Excel Workbook. Data extracted
included: demographics (age, HIV status, use of antiretroviral therapy (ART), CD4
cell count and viral load (VL)); Pap smear result and date of cervical cytology;
colposcopy findings; procedure performed; histopathological results; complications

and follow up plans.

Data Analysis

All data analyses, plots and tables were generated using STATA version 14.2
(StataCorp, 4905 Lakeway Drive, College Station, Texas 77845 USA). Categorical
variables were summarized as frequencies and percentages. Continuous variables
were described using medians with inter quartile ranges. Comparisons of categorical
variables were made using a chi®. All P values <0.05 were considered statistically

significant.

The standardized treatment for abnormal cervical cytology with confirmed high-grade
lesions or persistent low-grade lesions, involves LLETZ, an excisional procedure used
to remove the pre-invasive cervical lesion. In this study we have defined
overtreatment as per previous studies conducted, as number of women with no
dysplasia, HPV changes only or CIN I on histopathology, divided by number of
women treated multiplied by 100. Over-call was defined as cervical cytology of ASC-
H, HSIL or higher-grade lesions followed by histopathology showing no dysplasia or
CIN I. Under-call was defined as cervical cytology of ASCUS and LSIL followed by
histopathology showing CIN II or higher lesion.



Ethical consideration
Institutional permission was granted by the KTHC Clinical Manager. Ethical
approved was granted from the University of the Witwatersrand Human Research

Ethics Committee (Medical); clearance certificate no. M221108.

Results

Four hundred and eighty-two (482) women were referred with abnormal cervical
cytology, reported using the Bethesda System, to the KTHC colposcopy and LLETZ
clinic between July 2019 and June 2021. Data from 22 women were omitted from the
analysis; 5 women had been previously treated for cervical malignancy, 5 women had
colposcopy only, and in 12 women the histology could not be traced. Thus, 460

women were included in the final analysis.

The median age of women in the study was 42 years (IQR 36-52, range 21-91).

There were 327(71.1%) women who were living with HIV (self-reported). Of these
women, 31(9.5%) had a CD4 T-cell count of less than 200 cells/mm?, the median
CD4 count was 452 cells/mm>*(IQR 282-661, range 17-1470) and 27(8.3%) had
unsuppressed viraemia. Most women, 314(96 %), had been on ART for more than 6

months, with 2(0.6%) women not taking ART. (Table 1).

The most prevalent cervical cytological abnormality referred was HSIL (314, 68.3%).
No patients had atypical glandular cells (AGC). Table 2 shows the cytology results at

presentation and groups patients into biopsy or a LLETZ procedure.



Table 1: Patient characteristics.

Characteristics
Age (years) (n =460)

Median (IQR, range) 42 (36-52,21-91)
HIV status (n = 460)

Positive 327 (71.0%)

CD4 T-cell count (cells/mm?) (n=327)

<200 31 (9.5%)

201 - 500 151 (46.2%)

>500 145 (44.3%)

Median (IQR, range) 452 (282-661, 17-1470)
Viral Load (copies/ml) (n=327)

LDL 260 (79.5%)

50-1000 40 (12.2%)

1001 — 100 000 26 (8%)

>100 0000 1 (0.3%)
Duration on ART (months) (n=327)

Not on ART 2 (0.6%)

<6 11 (3.4%)

>6 314 (96.0%)

Values are presented as median (interquartile range, range) or frequency (percentage).

LDL = lower than detectable limits; ART = antiretroviral treatment.

Table 2: Referral cervical cytology results.

Cervical cytology Overall (n=460) Biopsy (n=25) LLETZ (n=435)
ASCUS 14 (3%) 2 (8%) 12 (2.8%)

LSIL 58 (12.6%) 6 (24%) 52 (12%)
ASC-H 60 (13%) 5 (20%) 55 (12.6%)
HSIL 314 (68.3%) 9 (36%) 305 (70.1%)
SCC 14 (3%) 3 (12%) 11 (2.5%)

Values are presented as frequency (percentage).
ASCUS = atypical cells of unknown significance; LSIL = low-grade squamous intraepithelial lesion;
ASC-H = atypical cells suggesting a high-grade lesion; HSIL = high-grade squamous intraepithelial

lesion; SCC = squamous cell carcinoma.



The median time between the cervical cytology and outpatient clinic procedure in

weeks was 27.43 (IQR 17.57-40.43, range 1.28-149.29).

Almost all the patients had LLETZ procedure performed (435, 94.6%). Most
procedures were performed by medical officers (221, 48 %), followed by registrars

(148, 32.2%) and consultant gynecologist (91, 19.8%).

Histopathological diagnosis from biopsy specimens was reported as high-grade (CIN
II, CIN III and invasion) in 15(60%) specimens and less than CIN II in 9(36%)
specimens. Five (5, 20%) women had invasive SCC, all of whom had masses

suspicious for cervical cancer at time of presentation to GOPD. (Table 3).

Of the women that underwent an excisional procedure with LLETZ, 319(73.1%) had
high-grade histopathology and 116(26.7%) had less than CIN II histopathology. SCC
was diagnosed in 7(1.6%) of which 1(0.2%) had microinvasive disease and 6(1.4%)
had invasive cervical cancer. Only 1 patient had a suspicious cervical lesion identified

at the time of the LLETZ procedure. (Table 3).

Table 3: Final histopathology results.

Histopathology Overall (n=460)  Biopsy (n=25) LLETZ (n=435)
No dysplasia 35 (7.6%) 3 (12%) 32 (7.4%)
HPYV only 41 (8.9%) 4 (16%) 37 (8.5%)
CINI 49 (10.7%) 2 (8%) 47 (10.8%)
CIN I 92 (20%) 2 (8%) 90 (20.7%)
CIN 111 227 (49.4%) 7 (28%) 220 (50.6%)
Dysplasia cannot

grade 1 (0.2%) 1 (4%) 0 (0%)
Adenocarcinoma 3(0.7%) 1 (4%) 2 (0.5%)
SCC microinvasion 1 (0.2%) 0 (0%) 1 (0.2%)
SCC invasive 11 (2.4%) 5(20%) 6 (1.4%)

Values are presented as frequency (percentage).
HPV = Human papilloma virus; CIN = cervical intraepithelial neoplasia; SCC = squamous cell

carcinoma



It must be noted that in Table 3 above, 2 women had CIN III with concurrent cervical
glandular intraepithelial neoplasia (CGIN), represented as CIN III in the table, and
Iwoman had SCC with adenoid basal cell carcinoma of the cervix, represented as

SCC invasive in the table.

Notably, 14(3 %) women were referred with cytological suspicion of SCC (Table 2).
Of these, 11 underwent LLETZ, which confirmed invasive SCC in two cases, while
eight had high-grade dysplasia and one showed normal histology. The remaining 3
had punch biopsies, all of which exhibited CIN III with no evidence of invasive
disease. In total, twelve women were diagnosed with SCC on final histopathology,
seven from LLETZ specimens and five from punch biopsies taken from lesions

clinically suspicious for cervical malignancy. (Table 3).

Margin involvement was defined as having CIN II or CIN III present at the
ectocervix, endocervix or both resected margins in patients with non-invasive disease.
Margins were also considered positive if CIN I was present at the resected end of low-
grade lesions (CIN I). Out of the 426 LLETZ samples with CIN diagnosis, complete
excision of the pathological lesion was achieved in 177(41.6%). Margins were
positive in 195(45.8%). Excessive heat distortion, cautery artifacts and fragmented
samples precluded full assessment of margins in 54(12.7%) of the cases. A

description of LLETZ excision margin involvement is represented in table 4.

Table 4: LLETZ excision margin involvement.

Margin Overall (n=426)
Negative 177 (41.6%)
Positive 195 (45.8%)
Endocervical 59 (30.3%)
Ectocervical 31 (15.9%)
Both 47 (24.1%)
Transformation zone 8 (4.1%)
Cannot comment 3 (1.5%)
No comment 47 (24.1%)
Cannot comment 54 (12.7%)

Values are presented as frequency (percentage).

10



The prediction of cervical histopathology by cytology is demonstrated in Table 5.
Among women with high-grade cytology (ASC-H, HSIL, or SCC), 77% were
confirmed on histology to have clinically significant lesions (CIN II, CIN III, or
invasive disease), positive predictive value of 77%. The negative predictive value of
equivocal cytology (ASCUS or LSIL) for ruling out clinically significant disease was
50.7%, demonstrating that almost half of patients with equivocal cytology still had

clinically significant histology.

Over-call by cervical cytology, defined as low-grade or normal histopathology, but
cytology had predicted a significant lesion, was 70.6%. Under-call by cervical
cytology, where histopathology diagnosed a clinically significant lesion, but cytology
was equivocal, was 10.8%. The association between cytology and histopathology was

statistically significant (P = 0.000).

Table 5: Association between cytology and histopathology for whole group.

Histology
Cytology Normal / HPV CINII/CINIII/ Total for cytology
only / CIN I Invasion
Equivocal
cytology 37 (50.7%) 36 (49.3%) 73
(ASCUS / LSIL)
ASC-H / HSIL /
89 (23%) 298 (77%) 387
SCC
Total for
126 334 460
Histology

Values are presented as frequency (percentage). P =0.000
ASCUS = atypical cells of unknown significance; LSIL = low-grade squamous intraepithelial lesion;
ASC-H = atypical cells suggesting a high-grade lesion; HSIL = high-grade squamous intraepithelial

lesion; SCC = squamous cell carcinoma.

Table 6 represents histopathology diagnoses from LLETZ procedures. Overtreatment
calculated as number of women with no dysplasia, HPV changes only or CIN I,
divided by number of women treated multiplied by 100. The overtreatment rate in our

study was 26.7%.
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Table 6: Correlation cytology vs histopathology for LLETZ group.

Histology

Cytology No HPV CIN CIN CIN  SCC scc Adeno  Total for

dysplasia  only I 1 III  invasive microinvasion carcinoma  cytology
ASCUS 2 2 4 2 2 0 0 0 12
LSIL 4 5 15 8 20 0 0 0 52
ASC-H 7 9 3 8 26 1 0 0 54
HSIL 19 20 25 71 165 4 0 2 306
SCC 0 1 0 1 7 1 1 0 11
AGC 0 0 0 O 0 0 0 0 0
Total for 32 37 47 90 220 6 1 2 435

histology

Values are presented as frequency.
ASCUS = atypical cells of unknown significance; LSIL = low-grade squamous intraepithelial lesion;
ASC-H = atypical cells suggesting a high-grade lesion; HSIL = high-grade squamous intraepithelial

lesion; SCC = squamous cell carcinoma; AGC = atypical glandular cells.

Only immediate complications at the time of the procedure were reported on. Four
women had difficult haemostasias, three were managed in the outpatient clinic, and

one woman required hemostatic suturing in theatre.

Follow up for patients with invasive malignancy diagnosed on punch biopsy or
LLETZ specimens were referred to a specialist gynecology oncology outpatient clinic
for further assessment and management. The management plan for all women who
underwent LLETZ was to repeat cervical cytology 6-months post procedure. Of the
women who underwent punch biopsy and diagnosed with CIN II and III on
histopathology, seven women were subsequently treated with LLETZ and three
women were not treated but advised to return 6-month post procedure for repeat
cervical cytology. Due to the retrospective nature of the study, follow up cytology and

histopathology results are not reported on in this study.

12



Discussion

The results from this 2-year audit conducted at KTHC offer insight into the burden of
HIV co-infection among women with abnormal cervical cytology and highlights
important trends in cervical pathology, including the association between cervical
cytology and histopathology and the implications of potential overtreatment with a

‘see-and-treat’ approach using LLETZ.

The median age of women in this study was 42 (IQR 36-52), which is consistent with
global trends in cervical cancer and its precursor lesions and is in accordance with the
age range of cervical screening programs. In SA, the age-standardized incidence rate
of cervical cancer is 35.3/100000, 3 times higher than global figures, and it is the
leading cause of cancer-related deaths in women aged 15 to 44 years®. The SA
national policy recommends cervical screening for women aged 30 to 50 years of age
at 10-year intervals and advocated for HIV-positive women to be screened at
diagnosis, regardless of age?!. No exit age has been defined in this policy, however
WHO recommended screening exit age is 65 years regardless of HIV status®.
Interestingly, the age range in this study of 21-91years indicates that cervical
abnormalities affect women of a wide age spectrum, and the findings emphasize the

need for cervical cancer screening in SA women, even beyond the age of 65 years.

Notably, the study population included a substantial proportion of HIV-positive
women (71%). SA has the largest HIV burden worldwide, with a predicted 7.9
million people living with HIV?. It is estimated that the HIV prevalence in women
aged 15-49 is 26.3%%. The significantly higher incidence of HIV in this study,
compared to the general SA female population, is consistent with the knowledge that
HIV infection is a known risk factor for progression to cervical carcinoma, likely due
to the altered HPV pathogenesis and immune compromised state. In a model-based
analysis of the estimated burden of cervical disease among HIV-positive women,
nearly 1 in 5 will be diagnosed with high-grade cervical lesions requiring LLETZ?*,
The median CD4 count of HIV-positive women in this study was 452 cells/mm® (IQR
282-661), which is below the normal value of more than 500 cells/mm3 in healthy
adults. A noteworthy finding was that 31(9.5%) women had a CD4 count of less than

200 cells/mm?, putting them at higher risk for high-grade lesions and carcinoma. In a

13



cross-sectional observation study of 1010 HIV-positive women in Johannesburg, the
risk of cervical abnormalities was higher in women with a CD4 count of less than 200
cells/mm?® compared more than 500 cells/mm? 2°. Unsuppressed viral load, more than
1000 copies/ml, occurred in 8.3% of the women with HIV. A large majority of the
women had been on ART for more than 6 months (96 %). Both these finding suggests
the success of SA’s HIV treatment program in this population group. The same
observational study described above found no statistical relationship between ART

and cervical abnormalities®.

The gap between cervical cancer screening and treatment of high-risk lesions in SA is
large?®. It is concerning to note that the median interval time between cervical
cytology and outpatient clinic procedure was 6 months. This long delay in accessing
the colposcopy and LLETZ clinic could be due to several factors including the Covid-
19 pandemic lockdown and restricted hospital services during the time of this study,
patients reluctancy to seek hospital treatment due to lack of knowledge and fear of
cancer and overburdened health services with prolonged waiting periods for
outpatient appointments due to limited colposcopy facilities in centralized tertiary
hospitals. A study conducted at Charlotte Maxeke Johannesburg Academic Hospital
discovered that almost half of the women had a delay in receiving colposcopy of more

than 6 months, which is in accordance with this study?’.

Unnecessarily treatment could lead to higher rates of complications including
bleeding, infection, cervical stenosis and psychological distress as well as increasing
the strain on an already burdened healthcare system. Previous studies evaluating
overtreatment by immediate LLETZ, concluded that when LLETZ was performed
after high-grade cytology and with colposcopy impression of high-grade disease, the
overtreatment rate was 10%°%2%3°. When LLETZ was performed after high-grade
biopsy results the overtreatment rate was 18.9%, not very different to the findings in
this study. Comparable to this study, with an overtreatment rate of 26.7%, a
population-based retrospective cohort study from the Netherlands found the

overtreatment rate after immediate LLETZ was 28.4%>".

Over-call by cytology rates in this study was high, 70.6%, emphasizing the challenges

in the management of abnormal cervical cytology lesions. A concerning finding was
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that the under-call rate was 10.8%, where cytology failed to detect significant lesions,
underscoring the limitations of cytology and motivating SA’s need to implement more

sensitive HPV screening.

Margin involvement is an important feature in determining the completeness of
excisional procedures, such as LLETZ. Positive margins do not imply, but is
associated with an increased probability of persistent or recurrent disease. A large
meta-analysis by Ghaem-Maghami et al, described a relative risk of 5.47(95%CI
4.37-6.83) for recurrence of any grade of CIN, and an increase of 3 to 18% risk for
recurrent high-grade lesions for positive margins compared to negative or uncertain
margins*2. Furthermore, positive endocervical margin was a risk for residual and

recurrent disease, but positive ectocervical margin was not>

. However, a study by
Chikazawa et al. proposed an increased risk with positive ectocervical or both
margins>*. The rates of positive margins following LLETZ procedures vary widely in
the literature. A study in Soweto, SA found positive margin rates after LLETZ to be
50%%. Similarly, our study reported positive margins in 46.8%. Of the margins
positive for CIN in the study, 30.3% had endocervical involvement and 24.1% had

both endocervical and ectocervical involvement.

The WHO classification of female genital tract tumours divides carcinoma into

cervical SCC and endocervical adenocarcinoma?. In this study, 3.3% of women were
diagnosed with carcinoma, though staging was unknown. Globally 82.7% of cervical
cancer cases are SCC, while 12.2% are adenocarcinoma. Of the 15 women who were

diagnosed with cervical carcinoma, 80% were SCC and 20% were adenocarcinoma.

LLETZ procedures do not come without risks. Possible short-term complications
include pain, bleeding and infection. The United Kingdom National Health Service
Cervical Screening Programme guidelines advise that, following LLETZ, the
proportion of hemorrhage requiring hemostasic techniques must be less than 5% and
the proportion of patients requiring admission due to complications must be less than
2%?°’. Hemorrhage rates following LLETZ in this study were 0.9% and 1 patient had
to be admitted (0.2%). Therefore, complication rates in our study were within the
acceptable limits, supporting that in high-volume low-resource settings, the benefits

of ‘see-and-treat’ LLETZ outweigh the risks of overtreatment.

15



The key strengths of this study is its focus on a high-risk population, HIV-positive
women (71 % of the cohort), given the well-recognized association between HIV and
cervical cancer. It also highlights the discrepancies between cytology and
histopathology, and identifies the over-call and under-call rates of this widely used
screening tool in the detection of cervical cancer and its precursors, which remains a
global public health burden. This provides insight on the limitations of current SA
cervical screening policies, which use cytology as the main screening tool, and offers
valuable information to SA healthcare policy makers in driving the move towards

cervical HPV DNA testing.

A retrospective design study limited the study’s findings as it relies on previously
collected data. Patient records obtained at the time of the procedure restricted the type
of information available, and may have missing data and inaccuracies. This was a
single-center study conducted at KTHC, which may restrict the generalizability of the
findings to other healthcare settings with different population demographics and
facility resources. Since this is a study of women with abnormal cervical cytology and
because all women at this clinic were managed with either biopsy or LLETZ, we
cannot comment on the undertreatment rate. The study focuses on immediate

management and complications, no long-term follow up information is available.

Conclusion

This study describes a cohort of women referred with abnormal cervical cytology to a
South African peri-urban, regional-level colposcopy clinic, the majority of whom
were HIV-positive. High-grade cytology were common, with histopathology
confirming CIN II or higher in most women treated with LLETZ. While cytology
demonstrated a high positive predictive value for significant cervical pathology, there
was a notable cytological over-call and overtreatment in the ‘see-and-treat’ protocol.
However, the high incidence of cervical high-grade disease, combined with the low
complication rate and resource limitations, supports the single-visit treatment model

used in this and similar settings.
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1. Introduction
1.1 Background literature analysis and critique
1.1.1 Burden of disease:
Cancer of the cervix uteri remains a major public health concern around the world. Globally
cervical cancer ranked the 4th most commonly diagnosed cancer and the 4th leading cause of
cancer related deaths in women in 2020, with a worldwide estimation of estimated 604 000
new cases and 342 000 deaths worldwide each year (1). Roughly 84% of cervical cancers and
88% of deaths due to cervical cancer were documented in low-resource countries in the same

year (2). In South Africa, cervical cancer is the 2nd leading cause of female cancers, after

breast cancer, with about 13 000 new cases diagnosed annually (3).

There has been a noted overall decline in incidence and mortality in high-income countries, but
in low and middle income regions the numbers remain high. Not only does Sub-Saharan Africa
bare the greatest burden of cervical cancer, but according to GLOBOCAN 2020, 7 of the 8 sub-

Saharan countries including South Africa, showed a uniform rise in cervical cancer (1).
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In view of the significant burden of cervical cancer, the Director-General of the World Health
Organization (WHO) made a global call for action towards the elimination of cervical cancer
within the 21% Centaury (4). In 2020, The WHO drafted a global strategy to eliminate cervical
cancer, involving prevention with HPV vaccination of girls, high-performance screening tests
and management of precancerous lesions and invasive cancer (5). The third stage in the
planned triple-intervention strategy involves treating at least 90% of all precancerous lesions

diagnosed during screening (5).

1.1.2 Natural history of disease:

Human papilloma virus (HPV) is a small, non-enveloped, double stranded DNA virus (6).

There are more than 100 genotypes of HPV identified that have the potential to infect humans.
14 oncogenic HPV subtypes have been identified, the 2 most dominant in cervical cancer being

HPV-16 and HPV-18, accounting for approximately 70% of cases worldwide (7).

HPV is likely the most common sexually transmitted infection worldwide. It is estimated that
80% of sexually active men and women become infected with HPV in their lifetime (8). HPV
infection is mostly an asymptomatic and transient infection, cleared naturally by the body’s

immune system. It is thought that about 70-100% of HPV infections are cleared within 12-24

months (8).

Persistent and progressive lesions are increased in humans with genetic, iatrogenic or acquired
cell mediated immune deficiencies. Persistent infection with oncogenic HPV is a necessary
cause in the development of cervical cancer (9). It is postulated that long period of

uninterrupted viral replication within the epithelial cells are the starting points of neoplastic
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transformation (6). Approximately 10-20% of individuals develop persistent HPV infection (6).
It is this group that are at an increased risk for development of cervical intraepithelial neoplasia
(CIN). The current understanding is that high-risk HPV subtypes disrupt the immune system by
obstructing the interferon pathway, down regulating major histocompatibility complex class |
genes and altering the antigen production (10). The high-risk HPV subtypes also continue to
express E6 and E7 oncoproteins (10). The molecular defects caused by HPV infection lead to
malignant transformation, however the mechanisms that predispose to disease are not clearly
understood and the process in which HPV infection progresses through CIN I, CIN II, CIN III

and cervical cancer is not well founded (10).

1.1.3 Epidemiological evidence between HIV and cervical cancer:

According to the WHO and UNAIDS, approximately 37.7 million people were living with HIV
globally with 1.5 million people becoming newly infected with HIV in 2020 (11). 53% of
people living with HIV are women and young girls (11). South Africa has the highest
increasing HIV burden in the world, 5.7 million South Africans are estimated to be living with

HIV, of which 60% are women (12).

HIV influences the pathophysiology of HPV infection. In a recent systematic review and meta-
analysis of available data, HIV positive women have been shown to have a greater incidence
and decreased clearance of HPV infection (13). Furthermore low CD4 count and HIV high
viral load increases the risk of acquiring HPV, while a low CD4 count increased the persistence
of HPV infection (13). Immunosuppression results in a greater likelihood of HPV reactivation,
most likely due to incomplete clearance of HPV DNA (14). Infection with HPV also promotes

the acquisition of HIV (15).
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HIV infection has been linked with a higher incidence of LSIL and HSIL (13). However data
has shown that in HIV positive women, the relative impact of HSIL was not increased (13). A
study conducted in Johannesburg, South Africa, demonstrated that HIV-positive patients
presented 10 years earlier with invasive cervical cancer than HIV-negative patients, although
HIV alone did not appear to adversely affect the extent of the disease at the time of presentation
(16). 2 cohort studies found that despite a higher incidence of abnormal cytology in HIV-
positive women, the majority of lesions were low grade, which infrequently advance to HSIL
(17)(18). This may be due to the immunosuppressive effect of HIV having an impact early in
the natural progression of HPV infection, while carcinogenicity in the later stages is less

dependent on immune function (13).

1.1.4 HPV and Cervical Cytological lesions in South Africa:

Multiple studies on the prevalence of HPV infection in South Africa have been conducted. A
KwaZulu Natal based study conducted between 2004 and 2007 indicated the prevalence of
HPV to be 76.3% overall and 70.5% from women in rural areas, with a 54.5% prevalence of
high-risk HPV genotypes (19). Similarly, a study in Gauteng in 2013 showed the prevalence of
HPV to be 74.6%, with high risk HPV in 54.3% women (20). These findings were markedly
different to a 2014 study in Cape Town, which demonstrated a much lower overall prevalence
of HPV at 25.4% (21). A cross-sectional observational study conducted in 2009 examined
cytology-based Pap smears of HIV-positive women in Johannesburg, South Africa. The

prevalence of ASCUS, LSIL and HSIL was 8.3, 23.5 and 18.0% respectively (15).

1.1.5 Cervical cancer screening
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A study on the impact of screening on cervical cancer mortality determined that in women aged
35-64 years, regular screening correlated to a 67% decrease in stage 1A and a 95% decrease in

stage 3 or worse cervical cancer (22).

Cervical screening with Papanicoloaou (Pap) smears, either conventional or liquid based, has
been the most widely used screening modality to detect the presence of premalignant or
malignant lesions of the cervix. Timely treatment of premalignant lesions prevents cervical

cancer.

In the South African public healthcare system, cervical cancer screening is offered free of
charge to all eligible women. The South African national guidelines for cervical cancer control
and management 2019 recommends low risk asymptomatic women be offered screening 3
times in their lifetime, from 30-years of age, once every 10 years, for 3 decades, assuming no
abnormalities are found (23). If abnormalities are detected at routine screening, low risk
women should continue to be screened every 3 years until the test returns to normal (23). In
accordance with WHO recommendations, the South African national cervical screening policy
states that HIV-positive women must be screened for cervical cancer at diagnosis and thereafter
every 3 years if screened negative (23). If equivocal cervical abnormalities are detected, either
LSIL or ASC-US, the screening should be at yearly intervals until the screen result is normal
(23). This screening will be performed in all HIV-positive women, irrespective of CD4 count

or antiretroviral treatment.

The success of screening programs in reducing the burden of cervical cancer depends on its

coverage. The Draft Global Strategy for the Elimination of Cervical Cancer as a Public Health

Problem recommends that at least 70% of women be screened by the age of 35 years and again
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by 45 years (5). Choropleth mapping of cervical cancer screening in South Africa demonstrated
that on average only 33% of women aged 30 years and older received a pap smear in 2016 (24).
The study found that the coverage rates were lowest in rural districts (24). A study in
Johannesburg, South Africa, revealed only 37% of women attending local district clinics had
adequate Pap smear coverage in accordance with national guidelines (25). The knowledge of
Pap smear screening among rural Zulu women in 2019 demonstrated a poor understanding of
cervical cancer, which translated to a low level of women screening (26). It is essential to
improve the current knowledge on cervical cancer and its prevention through Pap smear
screening, results and treatment, especially in rural South African women.

The WHO has recommended HPV DNA testing as the first choice in primary cervical cancer
screening because it is objective, has good reproducibility, a high negative predictive value and
large capacity (27). However the use of HPV testing in middle and low-income countries
remains limited due to the high costs and the need for specialist laboratory facilities (28). The
guidelines from the South African HPV Advisory Board for cervical cancer screening advise
ways to improve already grounded cytological screening rather than immediate replacement
with HPV testing (29). However their opinion is that South Africa move towards HPV testing

as the primary screening modality as soon as it is feasible (29).

1.1.6 Correlation between cervical cytology and histopathology

Cytological smears, either conventional or liquid based, are a screening test and therefore may
not correlate with the histopathological results of a cervical biopsy or excision.
Histopathological tissue evaluation is the gold standard diagnostic test for intraepithelial
neoplasia or invasive disease. Although cervical cytology has a major role in cervical cancer
screening, there is limited information about the accuracy of cytology compared to histology of

the cervix. Several studies have sought to calculate the relationship between cytology and
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histology of the cervix. However the overall agreement differs widely among the different

studies, ranging between 58-79% (30).

1.1.7 Management of premalignant cervical lesions:

LSIL is the most common pathology observed in Pap smear cytology (31). Despite much
research, there is lack of agreement among clinicians on the appropriate evaluation and
management of these lesions, with different algorithms for the management and follow-up of

these patients being proposed over the years.

Choropleth mapping of cervical cancer in South Africa, conducted between 2013 and 2014,
demonstrated the incidence of high-grade lesions to be 5.5% of Pap smear results (24).
Appropriate treatment for HSIL is ablation or excision of the transformation zone. This is

achieved using LLETZ or cold-knife cone biopsy of the cervix.

The fundamental challenge to cervical cancer screening and treatment programs in low
resource settings arises due to limited available colposcopy centers with specialized equipment
and trained personnel as well as histopathology services. Historically, this vulnerable group has
restricted access to healthcare and is often non-adherent with multistep approaches for
diagnosis and management (32). New treatment algorithms of screen-positive women in low-

resource settings aim to limit the use of colposcopy (28).

1.2 Problem Statement
Cervical cancer screening in South Africa is performed mainly using Pap smear cytology,
either conventional or liquid based. The recommendations for referral for colposcopy and

LLETZ is women with repeat equivocal smears, equivocal smears in immuno-compromised
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women or women with HSIL or more severe cytology. Women living in rural and peri-urban
areas of South Africa have reduced access to screening and management of abnormal Pap
smears, and often have to travel great distances to receive either, leading to a low uptake of
screening and low completion of management once an abnormal Pap smear has been detected.
This South African setting is therefore challenging, as women are at high risk of developing
cervical cancer precursors, and yet have compromised screening and treatment for cervical
cancer. The colposcopy and LLETZ clinic at Klerksdorp hospital was established in July 2019
and was set out to service this under resourced population. A see-and-treat approach was
adopted, and a single clinic visit from abnormal Pap smear to treatment protocol was created.
This study will evaluate and describe the women who are referred with abnormal cervical

cytology and their short-term outcomes, in a peri-urban hospital in South Africa.

1.3 Aim
The aim of the study is to describe the characteristics, management and treatment outcomes of
women referred with abnormal cervical Pap smear cytology to the Klerksdorp/Tshepong

hospital complex gynaecology outpatient department between July 2019 and June 2021.

N

. Objectives

To describe the women who are referred to the colposcopy and LLETZ clinic, their
cytology results, colposcopy findings and histopathology outcomes.
e To determine the correlation between cervical cytology and histopathology results.

e To compare women who were appropriately treated to women who were overtreated with

LLETZ.

3. Method
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3.1 Study setting

The study will be conducted in the Gynaecology Outpatient Department of Klerksdorp
Hospital, affiliated to the Department of Obstetrics and Gynaecology at the University of the
Witwatersrand. The outpatient department sees over 6000 women annually. The study will run
over a 2-year period between July 2019 and June 2021. The Klerksdorp hospital serves as a
referral center for local primary care clinics or private General Practitioners in the Dr. Kenneth
Kaundra, Ngaka Molema and Dr. Ruth Segomotsi Mompati municipal areas of the North West
Province, South Africa. Klerksdorp is an important agricultural, mining and industrial town
with a population comprising of mostly Black South African peri-urban labourers of different

economical and educational backgrounds.

3.2 Study population
The study population includes women who presented to the colposcopy and LLETZ clinic at

the Klerksdorp Hospital Gynaecological Outpatient Department.

The criteria for referral to the Klerksdorp colposcopy and LLETZ clinic is an abnormal Pap
smear. Clinics refer “as they see fit”, and referrals include women with low-grade and high-
grade cytology results. Women with cervical cytology abnormalities demonstrating HSIL are
treated immediately with LLETZ, irrespective of age or parity. Women with low-grade
cytology who are under 40 years of age and perusing future pregnancy are evaluated with
colposcopy and biopsy, and possible treatment with LLETZ occurs at a second clinic visit if
required. Women with low-grade cytology who are over 40 years of age or not pursuing future
fertility are offered more aggressive management and undergo LLETZ at first clinic visit, due
to concern of loss to follow-up and progression of the abnormal lesion. (Appendix 1: local

treatment algorithm)
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On arrival at the clinic the patient is counseled on the procedure and a consent form is signed
and witnessed. The colposcopy and LLETZ procedures are performed by obstetric and
gynaecology medical officers or registrars, under the supervision of specialist gynaecology
consultants. The patient is placed in the lithotomy position on the examination bed with both
legs in stirrups. An insulated LLETZ speculum (Graves Speculum) is inserted and the cervix
and vagina visualized. The cervix is evaluated macroscopically for visible lesions with or
without the use of colposcopy (EDEN C6 HD), if areas suspicious for malignancy are present
they are biopsied and the procedure abandoned. In cases where a colposcopy is required (see
Appendix 1), systematic colposcopy is performed. Preparations for a LLETZ procedure are
made in cases where no colposcopy is required (see Appendix 1). The smoke evacuator
(CONMED) piping is attached to the speculum and the electrocautary grounding pad is placed
on the patient’s outer thigh. Lugol’s iodine is placed on the cervix using cotton swabs or gauze.
1 or 2% lignocaine with adrenaline is used to anaesthetize the cervix with a dental syringe,
ensuring the entire cervical circumference is anaesthetized. The widest loops that will allow for
excision of the squamocolumnar junction (SCJ) in a single pass is chosen. The LLETZ is
performed using the pure cut setting at 50 Watts with an estimated depth of 7mm, removing the
SCJ and any Lugol’s negative areas. The excised tissue is removed, placed in formalin and sent
for histological evaluation by pathologists at Lancet Laboratories. Haemostasis is achieved

using spray coagulation on 50 Watts.

3.3 Inclusion and exclusion criteria
The inclusion criterion in this study is patients who were seen at the Klerksdorp Hospital
Gynaecological Outpatient Department between July 2019 and June 2021 and treated with

either colposcopy guided cervical biopsy or LLETZ.
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The exclusion criterion in this study is women previously treated for cervical cancer.

3.4 Study design

A retrospective, cross sectional research design will be followed in this study.

3.5 Data Management
3.5.1 Sample method
A period sampling method will be used in this study. All patients treated over the specified

time period will be included in this study.

3.5.2 Sample size

The sample size is driven by the need to detect Kappa agreement of at least 0.6 between
cytology and histology with a 10% precision (i.e. 0.1) and 80% power with a set at 5%.
Assuming that the prevalence of high-grade disease (CIN 2 or worse) is 65%, the sample size
required in 272. After allowing for a 10% loss to follow-up, the final minimum sample size

required is 300.

According to current figures from the Klerksdorp colposcopy and LLETZ clinic, there are
around 500 patients recorded in the database. As a period sampling method will be used in this

study, all patients treated between July 2019 and June 2021 will be included in the study.

3.6 Data collection

Data will be collected from patient’s colposcopy and LLETZ report (Appendix 2: colposcopy

and LLETZ report). The information obtained will be entered into an excel spreadsheet which
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includes age, HIV status, CD4 count and viral load, ART use, date of Pap smear, cytology
results, date of procedure, colposcopy findings, type of procedure performed (colposcopy,
biopsy, LLETZ), histology results (Lancet), margins (ectocervix, endocervix, both) and rank of
doctor performing the procedure (Appendix 3: data collection sheet). Identifiable variables will
also be documented to reference data files if needed, however such information will be kept
separately and locked away. Once all data is collected the identifiable variables will be

destroyed.

3.7 Potential limitations of the study

As the Colposcopy and LLETZ clinic has only been operational since July 2019, there is
potential for a relatively small sample size, which may affect the reliability of the study. Due to
the retrospective nature of the study, some information that may be important to the study, such
as patients smoking history and other factors, may not have been collected. On the colposcopy
and LLETZ report the only demographic information collected is patient age and HIV status.
Additional demographic information that may be documented in the histology report will be
extracted, however the scope of this information is not currently known. The patients are
referred to the Colposcopy and LLETZ clinic with a single cytology result, therefore the Pap
smear history of the patients are unknown. The method of Pap smear collection, for example
type of collection device or method of preparation, may be unknown. The study population
represents women in a peri-urban South African setting, therefore it may not be generalizable

to people living in urban areas.

4. Statistical analysis
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The relevant information will be extracted from the clinic records database and captured in the
form of an excel spreadsheet. The data will then be transferred from the excel spreadsheet into

a statistical program for further analysis using StataTM Version 13 statistical software.

Simple descriptive analysis using frequencies and measures of central tendency will be used to
describe the characteristics of the women in the study. Agreement between cytology and
histology will be assessed by the percentage of crude agreement, defined as p=(a+d)/N, where
a= number positive by both tests, d= number negative by both assays and N= total sample.
Agreement between cytology and histology will also be assessed by the Kappa statistic. The
percentage positive and negative agreements will be calculated, defined as a/[(N+a-d)] and

d/[(N+a-d)].

To compare women who were appropriately treated versus women who were overtreated a
logistic regression analysis will be performed using all the variables where the difference has a

p-value of 0.2 or less.

5. Ethical Consideration

An application to the Human Research Ethics Committee (Medical) and the Graduate Studies
Committee of the University of the Witwatersrand will be conducted after the protocol has
been reviewed (Appendix 4: ethics approval). The study will be conducted according to the
principals of the Declaration of Helsinki and the South African Guideline for Good Clinical
Practice. Permission to conduct the study at the Klerksdorp/Tshepong hospital complex will be
requested from the Chief Executive Officer (Appendix 5: Kleksdorp/Tshepong hospital
approval from CEO). Approval will be requested from the head of department of obstetrics and

gynaecology at Klerksdorp/Tshepong hospital (Appendix 6: Kleksdorp hospital Obstetrics and
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Gynaecology approval by head of department). The database gatekeepers for Lancet
Laboratories and National Health Laboratory Services will be asked for agreement to use the
cytology and histology results (Appendix 7: Lancet laboratories approval from gatekeepers and

Appendix 8: NHLS approval from gatekeepers).

While collecting, analyzing and reporting data, confidentiality and anonymity will be ensured
to protect the privacy of the patients. All record will be kept secure through use of locked filing
cabinets, password-protected files, and encryption when transferring information over email.
Furthermore data will be collected without identifying information, each study participant will
be assigned a number whilst a list with names, hospital numbers and study numbers will be

kept separately. Only the researcher and supervisors will have access to the raw data.

6. Project outline

Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul
21 | 21 | 21 | 21 | 21 | 21 | 21 | 22 | 22 | ‘22 | ‘22 22 22 | 22

X X X X

Literature review

Protocol write up

X X X
Protocol submissio X
Protocol correction X X X

Ethics approval

Data collection

Data analysis

Thesis write up

X X
Thesis submission X
Thesis corrections % X

7. Funding
The primary researcher will provide the funding for the study. The costs largely consist of

printing and travel expenses.
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Printing:

Item Price per page Number of pages | Copies Total
Proposal 1 15 10 R150
Ethics 1 10 25 R250
Post grad form 1 2 6 R12
Complete thesis 1 100 4 R400
Total R812
Travel:

Item Vehicle running co| Return distance to Times traveled Total
Travel R6.00 350 2 R4200
Total R4200

8. Potential problems
The main anticipated concern is data collection time, as the researcher will have to travel to

Klerksdorp Hospital in the North West to collect data.
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Appendix B: Treatment Information Sheet

health

Department of
Health

North West Province
REPUBLIC OF SOUTH AFRICA

An abnormal PAP-smear
Patient Information & Frequently Asked Questions (FAQ’s)

What is a PAP-Smear?

A PAP-smear is a screening test to find abnormal cells of the cervix before it becomes a cancer. A
PAP-smear is performed during a gynaecological examination using a wooden spatula or a brush.
The South African HPV advisory board recommended in 2017 that if pap smear is utilized for
cervical cancer screening, it should be performed every 1 to 3 years in well-resourced settings and
every 3 to 5 years in poor-resourced settings in South Africa with the least screening intervals
prescribed for HIV infected individuals.

What does an abnormal PAP-smear mean?

An abnormal PAP-smear does not mean that you have cervical cancer. In the majority of cases, an
abnormal PAP-smear means that there are abnormal cells that may develop into a cancer over a
period of time depending on the severity of the abnormal pap smear and the patient’s body. In
some patients, it may take 7-10 years for the cancer to develop if the abnormal pap smear is not
treated.

What is the reason for an abnormal PAP-smear?

Most often an abnormal PAP-smear is caused by one of several Human Papilloma Virus (HPV)
types. More than 75% of all sexually active women will be infected by HPV during their life. HPV is a
sexually transmitted disease and is extremely infectious. Luckily most (>90%) of these infections
will be cleared by the body’s own immune system. However, persistent HPV infection can lead to
abnormal changes in cervical cells that ultimately may, in time, develop into a cancer of the cervix.
Other reasons for an abnormal PAP-smear unrelated to cervical cancer are post-menopausal
dryness of the vagina or other vaginal infections.

What is the role of HIV in an abnormal PAP-smear?

Human Immunodeficiency Virus (HIV) infected people have a high risk of persistent HPV infections.
This together with the decreased immune response will cause an increased risk of an abnormal
PAP-smear and cancer. In comparison to HIV uninfected people, the period that an abnormal PAP-
smear will develop into a cancer is much shorter in HIV infected people. For HIV infected people it
is therefore important to have a PAP-smear yearly to detect abnormalities in an early and easily
treatable stage.

Does an abnormal PAP-smear affect a current and future pregnancy?

It is unlikely that an abnormal PAP-smear or the treatment of it will endanger a future pregnancy.
However, there is a concern that some type of treatment for abnormal pap smear may weaken the
cervix and increase the risk of miscarriage. If you are currently pregnant you should tell your
doctor before any treatment is started.

Will I infect my sexual partner with HPV?

As stated previously more than 75% of all sexually active women and men wil be infected by HPV
during their life. Therefore, the chance that your partner has already been exposed to HPV in the
past is high. Condom use does decrease the transmission rate of HPV, but unlike HIV condom use
does not completely prevent transmission.
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Will I be cured from an abnormal PAP-smear?

Most people will be successfully treated for an abnormal PAP-smear or the abnormality may be
cleared by the body’s own immune response. The treatment of an abnormal PAP-smear most often
is a local treatment using techniques like LLETZ. More rarely, and only in the case of a cancer is a
more advanced treatment necessary.

What will be done with an abnormal PAP-smear?

Your doctor will explain what the specific abnormality of your PAP-smear means. After which your
doctor may offer to take a new PAP-smear, perform a colposcopy or LLETZ.

What is a Colposcopy?

A colposcopy is a pain free procedure where your doctor will look at your cervix with a special
microscope. This is performed in a same manner as a PAP-smear, but only takes longer (5-10
minutes). A colposcopy enables your doctor to visualize and identify minute abnormalities of your
cervix that may later in life develop into a cancer. To get better visualization, your doctor may use
coloring liquids on your cervix. These will not cause pain or discomfort.

If an abnormality is seen, your doctor may decide to take a small biopsy or may have to remove a
larger piece of the cervix to remove the complete abnormality (LLETZ). You may feel some pain and
discomfort if this (LLETZ) is performed.

What can I expect after a biopsy?

A biopsy is a minimal procedure which in general will not give you any pain. It may give you some
discomfort and can cause some brownish discharge or minimal bleeding for a few days. You should
avoid sexual intercourse for a period of one week for the small wound to heal.

The results of a biopsy will be known in 4-6 weeks, and you will get an appointment after this
period to discuss the results.

What is the possible treatment after a colposcopy with biopsy?

This will depend on the abnormality found during colposcopy. The treatment may consist of a
repeat PAP-smear within 3-12 months or removal of the abnormality with a LLETZ.

After successful treatment of an abnormal PAP-smear, it is important to undergo PAP-smears tests
in the future. This is because a treatment will remove the abnormal cells, but may not remove the
HPV.

Whatis a LLETZ?

LLETZ stand for “Large Loop Excision of the Transformation Zone.” This procedure is aimed to
remove all the abnormal cells from the cervix so that they can’t develop into a cancer. This
procedure is done under local anesthesia, meaning that you will get injections in the cervix that will
minimize the pain and discomfort you will experience. During this procedure a superficial piece of
the cervix will be removed using an electrically heated metal loop. In many cases, this procedure
will cure you from an abnormal PAP-smear and prevent cancer.

What can I expect after a LLETZ?

You may experience slight menstruation-like pains in the week following a LLETZ, and a pain killer
like Panadol® can help for this. You can also experience some light vaginal bleeding or increased
brown discharge for 1-2 weeks.

Because the wound on the cervix needs time to heal, it is advised that you do not have sexual
intercourse and not to use tampons for a period of 4-6 weeks.

You must contact your doctor or the clinic if you experience large amounts of vaginal bleeding,
increasing lower abdominal pain, fever or have a foul-smelling discharge.
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Appendix C: Local Treatment Algorithm
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Appendix D: Colposcopy and LLETZ Report

COLPOSCOPY & LLETZ REPORT:

Patient Name:

Patient nr: DOB:

Patient contact nr:

DATE:

Patient Sticker

Doctor performing Colposcopy

Referring Clinic/Hospital

D4 Count ARV |I'v.|u |-cﬁ months |:-E months |

HIV Status VL

Previous LLETZ | Yes [Nol Previous CIN lesion

Previous Margins CIN Previous RT [Yes]No]

Pap-Smear result Date of Pap-smear

Blood Pressure Pulse Pregnnnwtest

Colposcopy ______
Application [Aceto Acid [lodine | Both|
SC) Seen |"|"e5| No | Complete |‘l’e5 |I'-.I::-
Description Colposcopy:

Biopsy performed LLETZ perfarmed

(Indicate with —* location) Complete resection
Blood Loss ml

Histology Sticker

Follow-up / Results Date

Histology result

Management

Follow-up visit

Patient contacted Date of contact
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Appendix E: Data Collection Sheet

Data Collection Sheet
Study ART Cvtology Previous Histopathology Adequate Crypt .
# HIY Chd YL duration result Procedure LLETZ result representation HEV involvement Margins Management
Link File — Data Collection Sheet
Skill level
Study Hospital Date of Date of of doctor
Name Age .

# Number cytology procedure performing

procedure
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Appendix F: Acceptance Letters

North West Provincial Government
REPUBLIC OF SOUTH AFRICA

10 October 2022

To whom it may concern
Dear: Sir/Madam

Re:The aim of the study is to describe the characteristics. management and

treatment outcomes of women referred with abnormal cervical Pap smear
cytology to the Klerksdorp/Tshepong hospital complex gynaecology

outpatient department between July 2019 and June 2021.
Presented by: Dr Lisa De Miranda

This letter serves to confirm that permission has been granted by K/T Complex
Patient Safety Group (PSG) for study approval letter for titie: A description of women
with abnormal cervical cytolegy treated at a peri-urban hospital in South Africa. The
aim of the study is to describe the characteristics, management and treatment
outcomes of women referred with abnarmal cervical Pap smear cytology to the
Klerksdorp/Tshepong hospital complex gynaecology outpatient department between
July 2019 and June 2021, The researcher is requested to submit regular study
progress and final study report upon completion of the project

Kind regards,
DOr LR Mahume

Clinical Manager
K/T Hospital Complex
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To: Human Research Ethics Committes (Medical)
Regarding: Dr Lisa Erin de Miranda
364778
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Primary research studies carried out in low-/middle-income countries must have at least one local co-
author.

Author affiliations

Please list department, institution, city, country only.

Corresponding author info

Only one corresponding author should be listed. The corresponding author listed in the manuscript file
must match the corresponding author listed in Editorial Manager.
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Structured abstract
Headings: Objective; Methods; Results; and Conclusion.
Guideline word count: Up to 250 words.

Keywords
Guideline: Up to 8 keywords. At least 3 keywords must be included.

Main text
Guideline word count: Up to 2500 words
Continuous line numbering used throughout
Citations: in-text references listed using Arabic numerals in square brackets (e.g. [1,2]), OR using
superscript reference indicators (e.g. 1'?). Do not use parentheses (curved brackets).
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Main headings:
Introduction
Present the background to the study briefly, supported by a limited number of
references. State the rationale for the study, and include the study objectives and
hypothesis at the end of this section.
Materials and methods
State the type of study at the beginning of this section (e.g., retrospective cohort
study).
Describe concisely the study setting, dates (day, month and year), participants,
methods and procedures, and statistical methods. Where appropriate, state the
program used for statistical analysis (including model and version number), and the
cut-off for statistical significance. This section should include sufficient detail to
allow others to replicate the study.
For studies of patients, patient records, or volunteers, include a statement of
prospective local Ethics Committee approval (including full name of Committee).
For studies with human participants, include a statement about informed consent. If
consent was not needed/obtained, include an explanation. Authors must provide
copies of the appropriate documentation if requested.
Results
Include the outcome of the study and statistical significance, if appropriate.
Tables and figures should be cited here in order, to illustrate the outcomes and
supplement the text.

Discussion
Discuss the relevance of the results. Compare with previously published studies;
discuss strengths and limitations of the study; address any proposals for future
research where relevant.

Conclusions
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Discussion and Conclusions sections may be formatted as one section as preferred.
Briefly state the key findings of the study, and major implications for clinical
practice/research where relevant.
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manuscript writing. Ensure that all authors meet the ICMJE criteria for authorship (anyone who
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Funding: All sources of funding received for the research, authorship, and/or publication of the article
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Conflict of interest: List any relationships that may be deemed COls, or state ‘The authors have no
conflicts of interest’.
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Text references should be indicated by Arabic numerals in square brackets on the line; for example, [1—
4] and [1,5,11,17]. Alternatively, they may be indicated using superscript numbering. Please ensure
whichever method is used, that it is used consistently throughout. To avoid any delays in the editing
process, authors must make every effort to ensure that each reference is correct and complete.

All references must be in English. Citation information of documents originally in other languages
must be translated into English in the reference list.

Numbered references to personal communications, unpublished data, statistical software, or
manuscripts that have not been accepted for publication (i.e. "submitted" or "under consideration")
must not be included. Reference to such material, if required, can be incorporated at the relevant
location in the text.

If bibliographic software has been used for managing the reference list (e.g. EndNote or Reference
Manager), the reference list and citations must be unlinked before submission.

When citing articles available as preprints, which have not yet been published, the designation
“[preprint]” should be included in the reference.

Tables

Tables must be titled, numbered consecutively, and cited in the text as ‘Table 1°, “Table 2°, etc. All
tables must be created and submitted in editable Word format.

Use the Word table function (not the "enter" key, spaces, or the "tab" function) to create a separate cell
for each table entry.

Footnotes to tables should be listed as a,b,c etc., rather than *,7,} etc.

If tables are deemed to be too large or there are too many, they may be published as online-

only supporting information.

Figures
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Upload figures individually, in separate files (one figure per file). Do not embed the figure into the
main manuscript file.

Preferred image formats are TIFF, JPEG, or EPS (at least 300 dpi).

Upload CONSORT flow charts as editable Word/PowerPoint files.

For every figure, provide a short figure title (numbered consecutively in the order of citation, using
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Cite all figures in numeric order in the main text as "Figure 1" etc.

There are no charges for color figures.

If photographs of identifiable people are used, authors must obtain and submit a signed statement of
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If any figures have previously been published elsewhere, excluding those published open access under
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permission correspondence from the copyright holder does not need to be submitted).

Supporting information (Supplementary files)

Authors may submit supporting information such as additional tables and figures, presentations, and
videos.

These should be uploaded as file type ‘Supplementary file’, and cited in the main manuscript file as
“Table S1”, “Figure S1”, “Video S1”, etc.

Supporting information will be hosted online only.

Supporting information will not be edited or formatted, but the editors and reviewers may suggest
changes.

Statistics and reporting of numbers

Statistics

The statistical tests used and the significance level set should be listed in the methods for all studies
that employ statistical analysis. Include information regarding the statistical software programs used in
the Methods section; for example, “SPSS version 20 (IBM, Armonk, NY, USA).”

P values should be provided where calculated. The largest P value that should be expressed is P > 0.99.
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