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ABSTRACT

Introduction: The Bethesda System for reporting cervical cytology divides squamous
intraepithelial lesions into low grade and high grade. Diagnostic dilemmas occur when the Page vii
cytomorphology is intermediate between LSIL and HSIL [At least LSIL- cannot exclude

HSIL/ LSIL-H]. HIV-infected women have high rates of HPV-related disease. The aim of this

study was to determine the histologic outcome and best management strategy for HIV-

positive women with a cytologic diagnosis of LSIL-H in a resource constrained setting.

Methods: A retrospective analysis was performed whereby histologic follow up was sought
on 3678 abnormal Pap smears over a two-year period in HIV-positive women at a single

urban institution in South Africa.
Results:

Of 3678 abnormal smears LSIL-H comprised 191 [5.2%], ASCH 217 [5.9%], ASCUS 602
[16.4%], LSIL 2147 [58,4%], HSIL 497 [13.5%] and 23[0.6%] squamous cell carcinoma.
Histologic results were available in 70.3%. The most common histologic outcome for LSIL-H
was LSIL in 61.8% while 31.8% showed HSIL. This is similar to ASCH with a histologic
diagnosis of LSIL of 57.8% and HSIL of 26.7%. The histologic follow up of women with a
cytologic diagnosis of LSIL was 75% LSIL and 13.1% HSIL while that for HSIL was 31.6%
LSIL and 63.2% HSIL. The most frequent CD4 count in women with LSIL-H cytology was
over 1000, ASCH, LSIL and HSIL was 800-900, 700-800 and less than 200 respectively. The
majority of LSIL-H smears were in woﬁlen aged 20-29 while that for ASCH, LSIL and HSIL
was 60-69, 30-39 and 20-29 respectively.

Discussion/ conclusion: The majority of HIV-positive women with a cytologic diagnosis of

LSIL-H will have histologic follow up showing LSIL with approximately one quarter
showing HSIL. This is similar to those with ASCH. Thus, smears showing cytomorphology
intermediate between LSIL and HSIL may be reported as ASCH and the appropriate

management, even in resource constrained settings, would be colposcopy and directed biopsy.
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NOMENCLATURE

Human Immunodeficiency Virus (HIV): A particular family of retroviruses that cause

) ) Page' {1
immunodeficiency.

Highly Active Antiretroviral Therapy (HAART): Cocktail of antiviral drugs used to treat
HIV.

Papanicolaou smear: A screening process whereby epithelial cells are scraped from the cervix

and placed on a slide to be stained and examined in order to detect epithelial abnormalities.

High grade Squamous Intraepithelial Lesion (HSIL): Moderate or severe dysplasia of cervical

epithelium as determined on Pap smear.

Low grade Squamous Intraepithelial Lesion (LSIL): Mild dysplasia of cervical epithelium as

determined on Pap smear.

Atypical squamous intraepithelial lesion cannot exclude High-grade squamous intraepithelial
lesion (ASC-H): Cytomorphology suggestive of HSIL but qualitatively or quantitatively
- insufficient for a definitive diagnosis of HSIL.

LSIL-H: Defines a cytological category between LSIL and HSIL.
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Fig 4. Conventional cervical smear showing LSIL (thin arrow). At the thick arrow, cells with
a higher nuclear: cytoplasmic ratio are noted that may represent HSIL i.e. LSIL-H
(Papanicolaou stain, x400). A2: Corresponding cervical biopsy showing LSIL (H&E, X100).
B1: Conventional cervical smear showing LSIL (thin arrow). At the thick arrow, cells with a
higher nuclear: cytoplasmic ratio are noted that may represent HSIL i.e. LSIL-H
(Papanicolaou stain, x400). B2: Corresponding cervical biopsy showing HSIL (H&E, X200).
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SECTION 1: AUTHOR GUIDELINES
ABOUT THE JOURNAL
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Aims and Scope

With articles offering an excellent balance between clinical cytology and cytopathology, Acta
Cytologica fosters the understanding of the pathogenetic mechanisms behind cytomorphology
and thus facilitates the translation of frontline research into clinical practice. As the official
journal of the International Academy of Cytology and affiliated to over 50 national cytology
societies around the world, Acta Cytologica evaluates new and existing diagnostic
applications of scientific advances as well as their clinical correlations. Original papers,
review articles, meta-analyses, novel insights from clinical practice, and letters to the editor
cover topics from diagnostic cytopathology, gynecologic and non-gynecologic cytopathology
to fine needle aspiration, molecular techniques and their diagnostic applications. As the
perfect reference for practical use, Acta Cytologica addresses a multidisciplinary audience
practicing clinical cytopathology, cell biology, oncology, interventional radiology,
otorhinolaryngology, gastroenterology, urology, pulmonology and preventive medicine.

Journal Sections
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¢ Gynecologic Cytopathology
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Article Types

Research Articles

Research Articles report on primary research. They must describe significant and original
observations. Consideration for publication is based on the article’s originality, novelty, and
scientific soundness, and the appropriateness of its analysis.

Research Articles are reports of original work. Authors are asked to follow the EQUATOR
Network for Research Articles.

Prior approval from an Institutional Review Board (IRB) or an Ethics Review Committee is

required for all investigations involving human subjects.

Review Articles



Review Articles are considered reviews of research or summary articles. They are state-of-
the-art papers covering a current topic by experts in the field. They should give evidence on
and provide answers to a well-defined aspect or question in a particular area. Review Articles
must include a critical discussion of the reported data and give a clear conclusion with

potential impacts on the standard of care. Page | 5

Systematic Review

Systematic Reviews are literature reviews focused on a research question that synthesizes all
high-quality research evidence relevant to that question. Systematic Reviews should be
presented in the Introduction, Methods, Results, Discussion format. The subject must be
clearly defined. The objective of a Systematic Review should be to arrive at an evidence-
based conclusion. The Methods section should give a clear indication of the literature search
strategy, data extraction procedure, grading of evidence, and kind of analysis used. We
strongly encourage authors to comply with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.

Case Reports

Case Reports can present a case study, case report, or other description of a case. Case
Reports present significant new insights or cases with an unusual and noteworthy course.

Submissions can be based on a case or a number of similar cases. The most important aspect
of the presentation is that it should provide a new perspective on a recognized clinical
scenario or may represent an entirely new clinical condition. The novelty of the case(s) may
lie in the phenotype, the presentation, the investigation, and/or the management. We strongly
encourage authors to comply with the CARE guidelines, as well as obtaining written consent
from the subject(s) of your case report if you plan to include any photographs or images of
them in your manuscript.

Authors may wish to submit one of the following Case Reports:

Novel Insights: This Case Report is to include highlighted boxes containing one or two bullet
points on 'Established Facts' (what is already known) and Novel Insights' (what new
information has been gained). These should be selected so as to reinforce the novelty of the
clinical observation.

What Is Your Diagnesis: Please see article template for more information.

Book Reviews



Commentaries

Editorials
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Editorials are discussions related to a specific article or issue written by an editor or other

member of the publication staff.

Letters

Letters are encouraged if they directly concern articles recently published in the journal. If
accepted, the editors reserve the right to submit such letters to the authors of the articles
concerned prior to publication, in order to permit them to respond in the same issue of the
journal.

In exceptional cases, Letters may also address data published in another journal or general

subjects related to matters discussed in the journal.

A downloadable template is available below.

Methods Article

Methods Articles primarily describe methods or procedures used to perform an experiment or

research rather than report the results of the research.

Meta-Analysis

Works consisting of studies using a quantitative method of combining the results of
independent studies (usually drawn from the published literature) and synthesizing summaries
and conclusions which may be used to evaluate therapeutic effectiveness, plan new studies,
etc. It is often an overview of clinical trials. We strongly encourage authors to comply with
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

guidelines.

Contact Information

Should you have any problems with your submission, please contact the editorial office:
Lara Grieder
Editorial Office 'Acta Cytologica'
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Editorial and Journal Policies

General Conditions

Only papers written in English are considered. The articles should be comprehensible to a
reader who is fluent in English and should be edited prior to submission to ensure that
standard English grammar and usage are observed. Use of a professional language editing
service prior to submission can help avoid delays with the review process.

All manuscripts are subject to editorial review.

The presentation of manuscripts should follow the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals from the International Committee of Medical Journal
Editors (ICMIJE).

Karger journals aim to adhere to the COPE Code of Conduct and Best Practice Guidelines.

By submitting an article for publication, the authors agree to the transfer of the copyright to
the publisher upon acceptance. Accepted papers become the permanent property of the
Journal and may not be reproduced by any means, in whole or in part, without the written
consent of the publisher.

The Submission Statement with original (hand-written) signatures is to be provided upon
submitting the paper. If it is not possible to collect all signatures on a single document,
individual copies should be provided for each author.

Karger recommends the use of original images and materials whenever possible. If a
submitted manuscript contains third-party copyright material(s), it is the authors’ sole
responsibility to obtain permission from the relevant copyright holder for reusing the
material(s), including any associated licensing fee. The copyright and usage information
needs to be checked carefully to avoid copyright infringement.

Most publishers offer a quick and easy way to clear permissions for their content via the built-
in website application RightsLink or via https://www.copyright.com/get-permissions/.
Another widely used licensing tool is PLSClear. Please check the publishers’ websites for the
available options and user instructions.
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Statement of Ethics

Published research must comply with internationally-accepted standards for research practice
and reporting. Manuscripts may be rejected if the editors believe that the research has not
been carried out within an appropriate ethical framework, and concemns raised after

publication may lead to a correction, retraction, or expression of concern in line with COPE

guidelines.

Studies involving human subjects (including research on identifiable human material and
data) must have been performed with the approval of an appropriate ethics committee and

with appropriate participants’ informed consent in compliance with the Helsinki Declaration.

In the manuscript, authors should specify the name of the ethics committee or other relevant
authority who approved the study protocol and provide the reference number where
appropriate. If ethics approval was not required, or if the study has been granted an exemption
from requiring ethics approval, this should also be detailed in the manuscript (including the

name of the ethics committee who made that decision).

For all research involving human subjects, written informed consent to participate in the study
should be obtained from participants (or their parent/legal guardian where appropriate ) and
a statement detailing this should appear in the manuscript. For studies involving vulnerable
participants or participants at risk of potential coercion, detailed information regarding the
steps taken to ensure informed consent must be provided. If consent was not obtained, please

specify why and whether this was approved by the ethics committee.

In line with the JICMJE recommendations on the protection of research participants, authors
must avoid providing identifying information unless strictly necessary for the submission and
participants’ identifiable attributes must be anonymized in the manuscript and its
supplementary files, if any. If identifying information is necessary, authors must confirm that
the individual has provided written consent for the use of that information in a publication.
Manuscripts reporting a case report must include a statement detailing that written informed
consent for publication was obtained and from whom. If the patient has died, consent for
publication must be obtained from their next of kin. If the patient described in the case report
is a minor or vulnerable, then consent for publication must be obtained from the parent/legal
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registered in a publicly available registry approved by the WHO or ICMJE (see the list here)
and the clinical trial number must be clearly stated in the manuscript. Manuscripts reporting
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2.2 Abstract

Introduction: The Bethesda System for reporting cervical cytology divides squamous
intraepithelial lesions into low grade and high grade. Diagnostic dilemmas occur when the
cytomorphology is intermediate between LSIL and HSIL [At least LSIL- cannot exclude HSIL/
LSIL-H]. HIV-infected women have high rates of HPV-related disease. The aim of this study
was to determine the histologic outcome and best management strategy for HIV-positive

women with a cytologic diagnosis of LSIL-H in a resource constrained setting.

Methods: A retrospective analysis was performed whereby histologic follow up was sought on
3678 abnormal Pap smears over a two-year period in HIV-positive women at a single urban

institution in South Aftrica.
Results:

Of 3678 abnormal smears LSIL-H comprised 191 [5.2%], ASCH 217 [5.9%], ASCUS 602
[16.4%], LSIL 2147 [58,4%], HSIL 497 [13.5%] and 23[0.6%] squamous cell carcinoma.
Histologic results were available in 70.3%. The most common histologic outcome for LSIL-H
was LSIL in 61.8% while 31.8% showed HSIL. This is similar to ASCH with a histologic
diagnosis of LSIL of 57.8% and HSIL of 26.7%. The histologic follow up of women with a
cytologic diagnosis of LSIL was 75% LSIL and 13.1% HSIL while that for HSIL was 31.6%
LSIL and 63.2% HSIL. The most frequent CD4 count in women with LSIL-H cytology was
over 1000, ASCH, LSIL and HSIL was 800-900, 700-800 and less than 200 respectively. The
majority of LSIL-H smears were in women aged 20-29 while that for ASCH, LSIL and HSIL
was 60-69, 30-39 and 20-29 respectively.

Discussion/ conclusion: The majority of HIV-positive women with a cytologic diagnosis of

LSIL-H will have histologic follow up showing LSIL with approximately one quarter showing
HSIL. This is similar to those with ASCH. Thus, smears showing cytomorphology intermediate
between LSIL and HSIL may be reported as ASCH and the appropriate management, even in

resource constrained settings, would be colposcopy and directed biopsy.
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2.3 Manuscript
2.3.1. Introduction

Globally, cervical carcinoma is the fourth most frequent cancer affecting women and accounts
for 12% of cancers in resource-constrained settings(1). It is currently the leading killer of
women in Sub-Saharan Africa (1,2). Furthermore, South Africa has a surge of HIV and HPV
infection rates compared to the rest of the world (1). Human Papillomavirus infection [HPV],
more specifically persistent oncogenic HPV infection, is the principal source in the genesis of
invasive cervical carcinoma(2). HIV is a well-recognized co-factor for persistent HPV
infection. It not only augments the virulence of the virus but also increases its aggressiveness
thus accelerating the progression to malignant transformation (1,2). In addition, HIV-positive
women have a five times increased risk of being infected with high-risk HPV subtypes
compared to HIV-negative women (1). Studies from the United States have shown that
cervical cancer related mortality in HIV-positive women is double that of HIV-negative
women(2). HIV-positive women in South Africa present with cervical lesions a decade
earlier than HIV-negative women and usually experience increased risk of recurrences,
advanced clinical stage and are more prone to develop treatment related complications (4).
Women who have access to combined antiretroviral treatment are living longer lives and thus
may be at higher risk for progression to cervical neoplasia and invasive cervical carcinoma
(4). The effect of antiretroviral therapy [ART] on the progression of HPV related disease is
controversial with data regarding the impact of ART on HPV showing inconsistent and

inconclusive findings(2).

The cervical cytology Bethesda reporting system was introduced in 1988 and modified in
1991, 2001 and 2014(2). This system divides HPV-related disease into low-grade SIL [LSIL]
and high-grade SIL [HSIL], which is equivalent to Cervical intraepithelial neoplasia [CIN] 1,
and CIN 2 /CIN 3 respectively (3—6). This system divides HPV-related disease based on
morphology, biologic differences and behaviors between these two lesions(2,3). The vast

majority of LSIL lesions derive from short-lived infections with high-risk HPV that regress
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spontaneously while HSIL represents pre-cancerous lesions, a third of which progress to

invasive squamous cell carcinoma (3,4,6).

Despite these guidelines, diagnostic dilemmas occur in the interpretation of cervical cytology Ppage | 21
specimens which show intermediate morphological patterns in between LSIL and HSIL which
has led to some authors calling this category “at least LSIL cannot exclude HSIL” (7,8).

Other proposed definitions include [i] LSIL with occasional atypical cells suggestive but not
definitive for HSIL, [1i](7) Atypical squamous cells cannot exclude high-grade squamous
intraepithelial lesion [ASC-H] without any inference to the LSIL, [iii] LSIL with ASC-H, {iv]
HSIL or LSIL, and [v] LSIL: cannot exclude HSIL [LSIL-H] (7,9). Several studies 1n the
literature are of the opinion that these lesions show different histological outcomes and rates
of HPV prevalence and have researched the incidence of dysplasia and malignancy in LSIL-
H and collated these findings with rates found in LSIL, ASC-H and HSIL(7). A common
finding in these studies is that LSIL-H has a higher rate of high-grade lesions as compared to
LSIL, similar rates to ASC-H and lower rates when compared to HSIL (10-12).

Despite the similarities in outcome, there is currently an undefined relationship between ASC-
H and LSIL-H and some researchers have suggested including LSIL-H in the same reporting
category as ASC-H. One study suggests LSIL-H is associated with an increased frequency of
high risk HPV status as compared to ASC-H(12,13). Some studies have further gone to show
that the development of high-grade lesions in LSIL-H patients is comparable to patients with
HSIL and proposed that treatment algorithms for LSIL-H parallel those of HSIL(9,14,15). To

date, however, no studies address this diagnostic dilemma in HIV-positive populations.

Even though the cytology literature has had several articles regarding LSIL-H as an
independent entity, this category was not included in the latest [2014] Bethesda
revision(2,16). This has been done to maintain the two-tiered classification system.
Furthermore, this category is not recognized by current management guidelines (6,11). This
can lead to confusion among clinicians regarding the suitable management of these patients if
LSIL-H is reported(2). Furthermore, the significance of this entity in the HIV context has

never been interrogated in the literature. In resource constrained settings, like South Africa,
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clinical guidelines endorse close follow-up of patients with a cytological diagnosis of LSIL

but women with ASC-H undergo colposcopy followed by sampling of the cervix(17,18).

The aim of this study was to determine the histologic outcome of LSIL-H in HIV-infected
women compared to the histologic outcome of cervical smears reported as LSIL, ASC-H and
HSIL in the same study population with a view to recommending the appropriate management

of these women within a resource limited public health setting.

2.3.2. Materials and Method

A retrospective study was performed. The laboratory setting was the Cytology Unit,
Anatomical Pathology Department, Faculty of Health Sciences, University of the
Witwatersrand and National Health Laboratory Service, Johannesburg, South Africa. The
clinical setting was an urban public-sector HIV clinic in Johannesburg, South Africa. The study
population comprised all women aged 18-69 who had Pap smears performed for the time period
1st July 2013 to 30th June 2015. In July 2015, in line with the latest Bethesda Classification

guidelines, the term LSIL-H was discontinued in this laboratory.

Cytology records were retrieved following a search of the laboratory database. All cases
identified were subjected to a second computer-based search for the corresponding histology
results. Histological specimens ‘included cervical biopsy, large loop excisions of the
transformation zone [LLETZ] and hysterectomy. Where more than one biopsy was available,
the biopsy with the most severe lesion was selected. Histology results were categorized as
negative [No HPV effect or dysplasia identified}, Low-grade dysplasia [HPV cytopathic effect/
Cervical intraepithelial neoplasia [CIN] I] and high-grade dysplasia [CIN 2/3](10). Clinicélly
significant histological findings which included adenocarcinoma in-situ [AIS], invasive

adenocarcinoma and squamous cell carcinoma [SCC] were included in the final analysis.

Inclusion criteria for the study included all HIV-positive patients over the age of 18 who
received cervical screening within the stipulated time period and received a cytological
diagndsis of ASC-H, LSIL, LSIL-H and HSIL. Exclusion criteria included HIV-negative
patients, females younger than 18 years of age, reports with a cytological diagnosis of ASCUS,
glandular abnormalities and malignancies, as well as patients with cervical cytology only

without corresponding histopathology.
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Smears were conventional in type as liquid based cytology was not yet available within this
clinical setting. Also, HPV testing is not undertaken routinely in the South African public health
sector (2). All slides were previewed by a cytotechnologist and the final report was authorised

by a cytopathologist or senior cytotechnologist based on the Bethesda 2001 criteria(4,10).

Previous publications arising from this study population revealed a high proportion of LSIL
and HSIL cases and it was anticipated that would be the case in this current study(6). A
probability sampling method was thus selected to counteract this using a Confidence interval
of 5 and a Confidence level of 95% which amounted to 191 and 238 cases, respectively. The
final sample size was subjected to a random selection process. This brought the final cohort
to 971 cases [n =971]. A random selection process using Excel® was subsequently utilized
to procure a sample size for LSIL and HSIL cases. The data was descriptive and comprises
frequencies that were expressed in the form of percentages, tables and histograms. Descriptive
statistics in the form of standard deviation and mean were used to describe the different
variables [Age, viral load and CD4 count]. Microsoft Excel 2010® was used to store data as
a spread sheet and further statistical analysis was performed using STATISTICA, Statsoft®
[www.statsoft.com]. Fisher’s exact statistical test was utilised to determine the differences in
categorical data. A p-value of <0.05 was selected to represent statistical significance. The
Welch test with Games-Howell post hoc test was used to assess if the age of the patients differed
significantly across cytology groups. This test was also used to assess for differences regarding
the CD4 counts across the cytology categories. The ANOVA test was used to analyse the

relationship between viral loads across cytology groups.

This study obtained approval from the Medical ethics committee [Study number — M190530]
at the University of the Witwatersrand, Johannesburg.

2.3.3. Results

During the two-year study period, this cytology laboratory processed a total of 3678 abnormal
conventional Pap smears from the participating clinic. This comprised 191 LSIL-H cases, 497
HSIL, 217 ASC-H, 602 ASCUS, 2148 LSIL and 23 SCC. All the ASC-H [n=217] and LSIL-
H [n=191] cases were incorporated in the study. Of the final cohort of 971 smears, concurrent
histology reports were available in 70.3% [total 683 cases, 137 LSIL, 180 ASC-H, 157 LSIL-
H and 209 HSIL] and only these cases underwent further analysis [Figure 1].
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Majority of the women fell in the 30-39 age category [n =249]. The least common age group
was 60-69 [n=25]. Table 1 illustrates the abnormal Pap categories and age distribution. The
Welch test and Games-Howell post hoc test showed a significant difference in average age,
Welch [3; 358.424] = 6.466, p < 0.0005. In particular, the average age in the ASC-H group
[43.4 +/- 10.28] was significantly higher than in LSIL-H [39.5+/- 9.68] and HSIL [39.4 +/- 8.9].
This was particularly so in post-menopausal women of the 60-69 age group accounting for 56%
of cases. Both LSIL-H and HSIL were most prevalent in the 20-29 age group accounting for
34.2% and 37% of the cases, respectively. The most common cytological diagnosis overall

was LSIL [2148 cases] and the least common was LSIL-H [191 cases].

Figure 2 provides the mean CD4 counts across the different cytological categories. Most of the
women had a CD4 count between 201-400 cells/mm® [26.3%]. Figure 2 illustrates an inverse
trend between the CD4 count and cytological category. Table 2 illustrates that a higher-grade
lesion is most likely to be associated with a CD4 count of less than 200 [44.9% of cases] when
compared to other cytological categories. In addition, CD4 counts of above 1000 are associated
with only 14.8% risk of high-grade lesions(16). The mean CD4 count for subjects with a
diagnosis of LSIL-H was 467.5 mm? [Figure 2}(15).

Most women had a viral load of less than 1000 [63.7%]. Figure 3 provides the mean viral load
across the cytological categories. Table 3 shows a minor difference in the prevalence of all
squamous intraepithelial lesions in women who had a viral load lower than detectable limit
[LDL] and viral loads between 1 and 1000. The frequency of high-grade lesions is seen to
increase appreciably with viral loads exceeding 1000. Notably, for patients with a viral load of
10 000 or more, the most common cytological diagnosis was HSIL [48.3% of cases]. The mean
viral load for LSIL-H was 9117. This was increased compared to the mean for ASC-H [n =
4714] and lower than HSIL [n=21 600].

Table 4 provides values for histologic results in relation to the initial cytological diagnosis.

Two cases [0.6%] with a cytological diagnosis of LSIL showed adenocarcinoma in-situ on
biopsy. Five cases [2.8%] of ASC-H and two cases [1%] of HSIL showed squamous cell
carcinoma on follow up. No cases of LSIL-H showed adenocarcinoma-in-situ or invasive

carcinoma on histology.
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The cervical biopsy resulté in cases reported as LSIL-H were analogized to those reported as
LSIL, ASC-H and HSIL. Table 5 surmises the figures in the literature regarding the detection
of high-grade lesions in various cytology categories (8-10,12,19-22). In our study, the most
common biopsy result for LSIL-H was LSIL comprising 61.8% of cases. This is lower than
LSIL [75.2%], higher than HSIL [31.6%] and comparable to ASC-H [57.8%)]. The presence
of HSIL was seen in 31.8% of LSIL-H cases. This is higher than LSIL [13.1%], lower than
HSIL [63.2%] but similar to ASC-H [26.7%]. The most common cytological diagnosis to
have a negative histology result was ASC-H at 12.8%. A major proportion of women
diagnosed with ASC-H [56%] were aged 60-69. The detection rate for high-grade dysplasia
was found to have a similar rate in LSIL-H cases [31.8%] [Chi-Square test, P < 0.0005] when
compared to ASC-H cases [26.7%] [ P < 0.0005]. The prevalence of associated HSIL was
significantly different from that associated with LSIL [13.1%, P <0.0005] and HSIL [63.2%, P
< 0.0005].  Figure 4 shows a conventional cervical smear reported as LSIL-H with the

corresponding cervical biopsy.

In biopsies inclusive of the transformation zone, the pick-up rate for all lesions was significantly
higher in all categories especially HSIL. A high proportion of HSIL cases and LSIL cases were
inclusive of the transformation zone. This diagnosis was observed predominantly in pre-
menopausal age groups. Patients with ASC-H were the least likely to have representation of
the transformation zone compared to other cytology categories. The transformation zone was

seen in 65.4% of LSIL-H cases.

2.3.4. Discussion

Our study in_troduces some of the first research regarding LSIL-H as a distinct category in an
HIV-positive population. The most pertinent discoveries from this work include that LSIL—H
cytology is associated with four times the risk of high-grade dysplasia on biopsy when
compared to LSIL cytology [5.5% and 26.2%]. Moreover, LSIL-H is comparable in certain
respects to ASC-H. This is signified in similar histological outcomes when the two are
juxtaposed. The most common histological result for both ASC-H and LSIL-H is LSIL. The
risk for a high-grade histologic lesion in LSIL-H and ASC-H is 26.2% and 22.1% respectively.
A study conducted in 2018 by Segura et al [2018] showed similar detection of high-grade

lesions in ASC-H [33.5%] and LSIL-H [31.5%](10). In contrast to our findings, two other
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studies(11,14) reported that the most common histological outcome for LSIL-H and ASC-H
was that of a high grade lesion. Particularly, LSIL-H had a high predictive value for CIN2 and
ASC-H for CIN3(11,14). One study described a higher rate of LSIL in their LSIL-H cases
[62%] when compared to ASC-H [33%](22). In the literature, the incidence of high-grade
lesions varies from 7-23% for LSIL, 23-52% for ASC-H, 24-42% for LSIL-H and 65-81% for
HSIL(3,8,9,12,19-22). In our study, high-grade dysplasia was found in 13.1% of LSIL cases,
26.7% ASC-H, 31.8% LSIL-H and 63.2% HSIL. The detection rate for high-grade dysplasia
was found to have a similar rate in LSIL-H cases [31.8%] [Chi-Square test, P < 0.0005]
compared to ASC-H cases [26.7%] [ P < 0.0005]. This data mirrors the findings of other
researchers (3,8,19-21). The rate of associated HSIL was significantly different from the rate
of associated LSIL [13.1%, P <0.0005] and HSIL [63.2%, P < 0.0005]. The risk for high-grade
dysplasia was lowest in the LSIL category [13%]. These rates were comparable to Elsheik et al
[2006] who assessed a total of 1033 cases and showed a rate of high-grade dysplasia in 13% of
their LSIL cases and 74% of their HSIL cases. Similar to our study, their findings showed no
statistical significance when comparing LSIL-H and ASC-H categories(19). Owens et al [2007]
concluded that LSIL-H had an intermediate risk for high-grade dysplasia [40%] that was
significantly greater than LSIL [10.8%] but less than that of HSIL [65.5%](3). They too
demonstrated that the risk for high-grade dysplasia did not show statistical significance when
compared with patients with LSIL-H [40%] and ASC-H [23%]. Ince et al [2011] had one of
the largest sample sizes [n = 1713] in the literature and reported a 21% risk for high-grade
dysplasia in LSIL, 43% in ASC-H, 40% in LSIL-H and 81% in HSIL.

HSIL smears were the least likely to have negative histology on follow-up, while ASC-H was
associated with the highest frequency of negative histology compared to other cytological
categories [10.6%]. This finding was noted in a previous study which reported the highest rate
of negative histology [12.8%] in the ASC-H category. Extrapolating from our data this may be
attributed to ASC-H being predominantly diagnosed [56%] in a postmenopausal age group.
Furthermore, smears with a diagnosis of ASC-H were least likely to be inclusive of the
transformation zone, which may arguably have an impact on the detection of a squamous
intraepithelial lesion [SIL]. 68.7% of our cases were inclusive of the transformation zone with
the highest rates seen in HSIL [82,8%)] and LSIL-H [65.4%] categories. This may reflect the
younger age group in these two categories which were 39 and 39.5 years respectively compared

to a perimenopausal population group in the LSIL and ASC-H groups.

26

Page | 26



A number of researchers have looked into the incidence of high-risk HPV subtypes in both
ASC-H and LSIL-H cases. Many of these studies have brought data to the forefront that LSIL-
H is indeed associated with an increased risk of high risk HPV [HR-HPV](3,16,20,23). A study
by Owens et al [2007] showed a significant difference in the prevalence of HR-HPV when
comparing LSIL-H and ASC-H categories. Owen’s study showed that all LSIL-H cases were
associated with HR-HPV' and only 59% of the ASC-H cases showed this phenotype (3). Zhou
et al [2012] demonstrated similar findings with LSIL-H showing a higher frequency of HR-
HPV [92%] when compared to ASC-H [78%], LSIL [74%] or LSIL and ASC-H combined
[74%]. A striking similarity was found regarding the HPV infection pattern and infection rates
of HR-HPV between LSIL-H and HSIL(16). A later study corroborated these findings and
reported the prevalence of high-risk HPV in LSIL-H [86.9%] was comparable to the high risk
HPV prevalence in HSIL [92.6%] when compared to ASC-H [68.8%] and LSIL [78.8%](10).
This has subsequently steered some authors proposing similar management‘ algorithms for
LSIL-H and HSIL patients(16). A limiting factor of many of these studies was that HPV testing
was performed on small sample sizes. In addition, many of the studies used participants who
were HIV-negative making it difficult to extrapolate these findings into our population where
a high proportion of women in the general South African population with cervical lesions are

HIV positive.

In our study, women with a CD4 count of less than 200 had the highest risk [44.9%] of acquiring
or being diagnosed with a high-grade lesion. The most common CD4 count was above 1000
mm’ for women with a diagnosis of LSIL-H [29.6%] and most [26.5%] of these women had a
viral load that was lower than detectable limit(7). The CD4 count and viral loads of ASC-H
and LSIL-H patients showed no statistically significant differences. Overall, there was an
increased risk of a high-grade lesion [48.3%] with viral loads of over 10 000. Even though HIV
- seropositivity and lower CD4 count have been shown to be the strongest factors predisposing
to the development of persistent HPV infections, some studies have shown no relationship of
Pap smear abnormalities among HIV-positive women with their immune status or duration of
treatment(24,25). One study acknowledged that despite the lack of differences in the
prevalence and persistence of high risk HPV in treated and untreated women or the natural
history of the related cervical lesions, a significant reduction in the incidence of new HPV-16
and 18 infections were observed in the ART-treated women(26). Firnhaber et al [2012] reported
increased clearance rates of SIL and oncogenic HPV with consistent adherence to HAART(6).

In their study, they showed that HAART had a significant effect on any SIL with CD4 counts
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of <350 cells/mm?. There was no significant difference seen in the effect of HAART in women

with CD4 counts >350 cells/mm®.

The limitations of this study include the lack of HPV testing which is not currently standard of
care in the South African public sector(27,28). This was a retrospective study and as such, there
were challenges in obtaining information regarding the follow-up of these patients. Data
regarding initiation, duration and adherence to HIV treatment was not incorporated. In view of
this, CD4 counts and viral loads were used as surrogate markers for compliance. The lack of
follow up creates difficulty in interpreting results for lesions that may have regressed or
progressed. The strengths of this study include that it was performed in a government HIV
clinic, providing an opportunity to extrapolate the findings more closely to the real-world

experiences and clinical setting in which many HIV infected women are seen.

2.3.5. Conclusions

In this study of HIV-infected women, most LSIL-H proved to be LSIL on histologic follow up
with a rate of HSIL of 31.8%. The majority of women had a CD4 count above 1000 and an
undetectable viral load. Similar findings were observed on biopsy follow up of women with
ASC-H diagnosed cytologically(10). Thus HIV-infected women, in line with their HIV-
negative counterparts, who have cytomorphology intermediate between LSIL and HSIL can
have their Pap smears reported as ASC-H with the recommended management being

colposcopy and directed biopsy.
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2.4. Figure Legends
Fig 1. Overview of study plan
F ig>2. Mean CD4 counts across cytological categories
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Fig 3. Mean viral loads across cytological categories

Fig 4. Conventional cervical smear showing LSIL (thin arrow). At the thick arrow,l cells with a higher nuclear:
cytoplasmic ratio are noted that may represent HSIL i.e. LSIL-H (Papanicolaou stain, x400). A2: Corresponding
cervical biopsy showing LSIL (H&E, X100). B1: Conventional cervical smeeir showing LSIL (thin arrow). At
the thick arrow, cells with a higher nuclear: cytoplasmic ratio are noted that may represent HSIL i.e. LSIL-H

(Papanicolaou stain, x400). B2: Corresponding cervical biopsy showing HSIL (H&E, X200).
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Fig 4.

Al: Conventional cervical smear showing LSIL (thin arrow). At the thick arrow, cells with a higher
nuclear: cytoplasmic ratio are noted that may represent HSIL i.e. LSIL-H (Papanicolaou stain, x400).
A2: Corresponding cervical biopsy showing LSIL (H&E, X100). B1: Conventional cervical smear
showing LSIL (thin arrow). At the thick arrow, cells with a higher nuclear: cytoplasmic ratio are noted
that may represent HSIL i.e. LSIL-H (Papanicolaou stain, x400). B2: Corresponding cervical biopsy
showing HSIL (H&E, X200).
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Table 1. Age distribution across abnormal Pap Categories

Cytology diagnosis
LSIL ASC-H LSiL_H HSIL Total

Age grouped 20-29 Count 10 11 25 27 73
% within Age grouped 13.7% 15.1% 34.2% 37.0%} 100.0%
30-39 Count 51 59 57 82 249F

% within Age grouped 20.5% 23.7% 22.9% 32.9%} 100.0%
40-49  Count 53 55 46 65 219)

% within Age grouped 24.2% 25.1% 21.0% 29.7%| 100.0%

50-59 Count 19 40 24 27 110

% within Age grouped 17.3% 36.4% 21.8% 24.5%| 100.0%

60-69  Count 4 14 4 3 25

% within Age grouped 16.0% 56.0% 16.0% 12.0%| 100.0%

Total Count 137 179 156 204 676
% within Age grouped 20.3% 26.5% 23.1% 30.2%| 100.0%
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Table 2. CD4 counts across cytological categaries

~Cyté!egyfdiagnééi-s»
st | oasetr |ousin | omse | ol
 [CD4 grouped upto200 Count 13| 19| - 27 48] 107}
% within CD4 grouped i 12.1%| 17.8%| 25.2%| 44.9%| 100.0%}
201-400  Count 26 36 42 49 153
%within CD4 grouped | 17.0%|  235%|  275%  32.0% 100.0%
401500  Count » o 21| 19| 25| 74
% within CD4 grouped | 12.2%|  28.4%| 25.7%|  33.8%| 100.0%]
501-600  Count 14| 20| 20( 16| 70|
% within CD4 grouped | 20:0%|  28:6%[  28.6%  22.9%| 100.0%
£01-7086  Count - | 11 22t 11} 11} 55
 %withincDagrouped | 2004 2000 2009 2009 100004
701-800 © Count 17) 8l 6l 9l s0]
P % within CD4 grouped |  42.5%|  20.0%| 15.0% 22.5%|  100.0%
801-900  Count | 9| 1] . 9 3. 40|
) . %within CD4 grouped | 225%|  47.5%| 225%|  7.5%| 100.0%
9011000 Count = ’ I 3| 3 | 4| 15
%within CD4 grouped | 33.3%|-. 200%| 200% 267%| 100.0%]
>1000  Count ' 10| s|- 8 4 27|
% within CD4 grouped |  37.0%| 185% '2/'9.6% 14.8%|  100.0%|
Total Count T4} 153 145¢ 169 581§
%withinChAgronped-l  19.6%  263%l 250l 29.a%  100.0%

37

Page ', 37



Table 3. Viral load across cytological categories

VL grouped * Cytotogy diagnosis Crosstabutation

38

Cytology diagnosis
LSIL ASC-H LSiL_H HSIL Total

VL grouped LDL Count 37 43 45 45 170]
% within VL grouped 21.8% 25.3% 26.5% 26.5%| 100.0%

<1000 Count 84 | 116 92 117 409

% within VL grouped 20.5% 28.4% 22.5% 28.6%; 100.0%

1001 -10000 Count 7 7 7 13 34

% within VL. grouped 20.6% 20.6% 20.6% 38.2% 100.0%

>10000 Count 3 5 7 14 29

% within VL grouped 10.3% 17.2% 24.1% 48.3%| 100.0%

Total Count 131 171 151 189 642
% within VL grouped 20.4% 26.6% 23.5% 29.4%| 100.0%
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Table 4. Biopsy results in relation to initial cytological diagnosis

Histology diagnosis

Cumulative

Cytology diagnosis Frequency | Percent | Valid Percent Percent

Hi_SiL Valid  LSiL 103 75.2 75.2 75.2
HSIL 18 131 13.1 88.3
AlS 2 1.5 1.5 ]89.8
NIiLM 14 10.2 10.2 100.0]
Total 137  100.0 100.0

ASC-H Valid  LSiL 104 57.8 57.8 57.8
HSIL 48 26.7 26.7 84.4
sccC 5 2.8 2.8 87.2
NILM 23 12.8 12.8 100.0]
Total 180 100.0 100.0

LI SH_H Valid 1SI. 97 61.8 61.8 61.8
HSIL 50 31.8 31.8 93.6
NIiLM 10 6.4 6.4 100.0t
Total 157 100.0 100.0

Wik valid  LsiL 66 31.6 316 31.6
HSIL 132 63.2 63.2 94.7
sCC 2 1.0 1.0 95.7
NILM 9 4.3 43 100.04
Total 209 100.0 100.0
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Table 5. Summary of literature review of rate of high grade squamous intraepithelial lesions on histological follow up

STUDY REFERENCE NUMBER OF CASES LSIL ASC-H LSIL-H (%) HSIL (%)
(%) (%)
1. Nasseretal 294 (150 LSIL; 144 LSIL- | 23% Not 42% Not
{2003)3 H) assessed assessed
2. Elsheik et al 1033 {575 LSIL; 59 13% 44.6% 40.7% 74%
(2006)* LSIL-H, 110 ASC-H, 289
HSIL)
3. Shidhametal | 792 (557 LSIL, 88 LSHL- 10% 31% 33% 69%
(2007)% H, 38 ASC-H, 109 HSIL)
4. Owensetal 703 (426 LSIL, 86 ASC- 10.8% | 23% 40% 65.5%
{(2007)° H, 81 LSil-H, 110 HSIL)
5. Nourhji et al 378 (194 LSIL-H, 184 7% 24%
(2008)* LSIL)
6. Inceetal 1713 (185 LSI-H, 127 21% 43% 40% 81%
(2011)*? ASC-H, LSIL 1137, HSIL
264)
7. Thralietal 2053 (126 LSIL-H, 1828, | 7.6% 35.3% 31.9%
(2008)° LSIL, 99 ASC-H)
8. Chiaffarano 1049 (394 ASCUS, 481 8% 52% 30% 77%
et al (2017)?% | LSIL, 66 LSIL-H, 33 ASC-
Y, 75 HSIL)
9. Segura et al 3272 {2412 LSIL, 257 7.5% 33.5% 31.5% 64.4%
(2019)@ LSIL-H, 224 ASC-H, 379
HSIL)
10. Current 683 (157 LSIL-H , 209 13.1% | 26.7% 31.8% 63.2%
study (2020) | HSIL, 180 ASC-H, 137
LSIL)
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3.2. Head of Department Apprdvél Letter /

. NATIONAL HEALTH LABORATORY SERVICE
% UNIVERSITY OF THE WITWATERSRAND - JOHANNESBURG
5 g I ! .;s IR AN

e’ " .
) o . SCHOOL OF PATHOLOGY
) o e e e .
i s Division of Anatomical Pathology
P.0. Box 1038, Johannesburg 2000 Division of Anatomical Pathology
Tel : +27-11-489-8479 Faculty of Health Sciences
+27-11- 489-8492 7 York Road

Fax::+27-11-489-8512 Parktown

Practice Number: 5200296

04 April 2019

Human Research Ethics Committce (MEDICAL)
University of the Witwatersrand, Johannesburg

Dear Sir/ Madam

Mmed research

I hereby give permission for Mmed research to be carried out in the Department of Anatomical Pathology,
School of Pathology, Faculty of Health Sciences by Lucretia Mckoa and Pam Michelow from the University of
the Witwatersrand Anatomical Pathology Department.

The research will be retrospective in nature and consist of analyzing cytology and histology records retrieved
from the NIILS trackcare database for patients following up at Right to Care clinic at Ielen Joseph hospital.
Johannesburg. This will include analysis of pap smears for the time period 1% July 2013 to 30 June 2015 and
comparison of these specimens with the relative histology. The main objective will be to analyze the diagnosis
of at least Low-grade squamous intraepithelial lesion cannot Exclude high-grade squamous intraepithelial
Lesion (LSIL-H) and determine whether this condition should be a distinct cytological entity. There will be a
particular focus of this entity in the HIV context.

Yourssincerely

('\ S
Yvonne Perner

HOD: Anatomical Pathology Division
School of Pathology

Faculty of Health Sciences

University of the Witwatersrand/ NHLS



3.3. Letter of Approval Right to Care

tocare

Treating Health Seriously

15 April 2019

Human Research Ethics Committee (MEDICAL)
University of the Witwatersrand, Johannesburg

Dear HREC Committee:

I'm am writing this letter in support of the MMed research protocol entitled, “Cervical
cytology with a diagnosis of at least low-grade squamous intraepithelial lesion cannot
exclude high-grade squamous intraepithelial lesion (LSIL-H): what does this mean in HIV
positive women?” submitted by Dr. Lucretia Mekoa.

The primary objective of the project proposed by Dr. Mekoa will be to determine whether
this condition LSIL-H should be a distinct cytological entity. The research will be
retrospective in nature, and will involve the analysis histology records retrieved from the
NHLS trackcare database for HIV positive women receiving cervical screening at Themba
Lethu Clinic, Helen Joseph Hospital. This will include analysis of Pap smears for the time
period 01 July 2013 to 30 June 2015, and comparison of these specimens relative to cervical
histology.

For her project, Dr. Mekoa will be supervised by Dr. Pamela Michelow in the Department
Anatomical Pathology at University of the Witwatersrand. We look forward to Dr. Mekoa's
important findings.

Sincerely,

ran
/
/

/

/ f
Fis
,{/,//’ dns

b

Carla Chibwesha, MD, MSc

Associate Professor of ObGyn, UNC Global Women's Health

Co-Director, UNC-Wits-Right to Care Partnership for Cervical Cancer Prevention, Helen
Joseph Hospital
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3.5. Turnitin Originality report

ORIGINALITY REPORT Page | 48
2. 3. 11% 1
SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Haijun Zhou, Mary R. Schwartz, Donna Coffey, 20/
== Debora Smith, Dina R. Mody, Yimin Ge. "Should e

™

LSIL-H be a distinct cyiology categoiy?", Cancer
(‘.vfnpathnlnm/ 2012

— J - N u J ]
Publication

Tarik M. Elsheikh. "The significance of “low- 1 y
grade squamous intraepithelial lesion, cannot :
exclude high-grade squamous intraepithelial

lesion” as a distinct squamous abnormality

category in Papanicoiaou tests”, Cancer,

10/25/2006

e

Publication

C. Hunter. "Cytology and outcome of LSIL: 1 %
cannot exclude HSIL compared to ASC-H", -
Cytopathology, 02/2009

Publication

WWW.SCience.gov 1 %

Internet Source

Sheila E. Segura, Gloria Ramos-Rivera, Laleh 1 %
Hakima, Mark Suhriand, Samer Khader. "Low- 8



This receipt acknowledges that Turnitin received your paper. Below you will find the receipt
information regarding your submission.

The first page of your submissions is displayed below.
on authot Lucretia Mekoa
Assignment title 2020
Submission ttle: 1808152:Mmed_submission_9.docx
File name:  ents_4f04b820-1a09-4c8f-9d10-be6. ..

File size:  63.51K
Page count 8
: ount: 3,399
ter count. 18,465
Submission date 13-Sep-2020 03:25PM (UTC+0200)

D 1385734161
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3.6. Supervisor Letter: Turnitin Report

aram s h e wac T T vvmvendens Alra
Turnitin 16}3011 — Dr Lucretia Mekoa

Title: Cervical cytology with a diagnosis of Low-grade squamous intraepithelial lesion,
cannot exclude high-grade squamous intraepithelial lesion [LSIL-H|. What does this mean

for HIV positive women?

This research report was analyzed by the Turnitin programme on 13% of September 2020 and a
similarity index of 12% was obtained. The highlighted areas in the report have been checked and

I am satisfied that the report is the candidate’s original work.
Yours Sincerely

Professor Pamela Michelow
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3.7. Plagiarism Declaration

UNIVERSITY OF THI \Qb FACULTY Of
WITWATIERSRAND, () HEALTH SCIENCES Page | 51

JOHANNESBURG

PLAGIARISM DECLARATION TO BE SIGNED BY ALL HIGHER DEGREE STUDENTS

SENATE PLAGIARISM POLICY: APPENDIX ONE

| Lu e h d MELKGQ (Student number: I 8 0 8 ‘ 52 ) am a student
registered for the degree of A/\mzd (’4 natomi cad ~ in the academic year 2020
parhoiagy)

| hereby declare the following:

| am aware that plagiarism ({the use of someone else's work without their permission and/or
without acknowledging the original source) is wrong.

- | confirm that the work submitted for assessment for the above degree is my own unaided work
except where 1 have explicitly indicated otherwise.

- | have followed the required conventions in referencing the thoughts and ideas of others.

- lunderstand that the University of the Witwatersrand may take disciplinary action against me if
there is a belief that this is not my own unaided work or that | have failed to acknowledge the
source of the ideas or words in my writing. i

- | have included as an appendix a report from “Turnitin” {or other approved plagiarism detection)
software indicating the level of plagiarism in my research document.

Signature: Mo’)/ Date: OU/W/ZQZO

=




3.8. Protocol Application and Appointment of Supervisors

- UNIVERSITY OF THE
WITWATERSRAND.
JOHANNESBURG

&3@ FACULTY OF
M FEALT
‘x.g 54 %A

RECOMMENDATION FOR APPOINTMENT OF SUPERVISOR{S} OF RESEARCH REPORT, DISSERTATION

OR THESIS

Motivation / Reason for Appointment:

~ Wide Kknowledge and. published n the Feld op Cyf'O’pCu—hOtogy_

~ PreNigus exXperjenCe 10 SVpervdiding Mmed.s.

- Invglved v regisirar f€aching % Froi hing

Recommendation of Division / Department / School:

AS above

Student Surname and Fult namels) | LucredQ PorlHQ MeKoa

student number {ROgIs2

Degree Mmed

Div / Dept / School Anoromicay  Parhalogy

Title

cerdrcal G’Cyfatdg\g wvaq d(ognarfd' vF LI~k
whot dges this Méan in Hiv tYe women?

{Supervisor 1): Pamela Michetow

{Name &Surname}
Supervision %:__1{O0

Supervisor Qualifications: _™MBQRUA ML P M‘{*(H‘SE.)

S'upem'sor Department: __ Ao bona, (2 2 pﬂf"‘-d@i;}

Supervisor Telephone: g 1 1 eS8 19402 E-mail: ?Mﬁ schnplews CGonhiis - ac %
Superyisor 2:

{Name &Surname)
Supervision %: .

Supervisor Qualifications:

* Supervisor Department:

Supervisor Telephone: E-mail:

Student Signature:

Supervisor 3:

{Name &Surname}
Supervision %:

Supervisor Qualifications:
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Title of the Research Project:

Cervical cytology with a diagnosis of at least Low-grade Squamous intraepithelial lesion,
cannot exclude high-grade squamous intraepithelial lesion, LSIL-H. What does this mean
for HIV positive women?

Date: 28/4/2019 Applicant's Signature: 'f.lif%//

WHO WILL SUPERVISE THE PROJECT? (Where applicable)

Name Prof Pam Michelow Department: Anatomical Pathology
Telephone No: 011 4899402 Email: Pam. Michelow@nhls.ac.za
Signature: (/ o, Date: 28/4/2019

J il L’\ﬂ/g__

HEAD / RESEARCH COORDINATOR OF DEPARTMENT / ENTITY IN WHICH STUDY WILL BE
CONDUCTED (Where applicable) (Wits Students Academic HOD must sign)

Name: Dr Y. Perner Department / Entity: Department of Anatomical Pathology

Tel No: 011 4898479 Email: Yvonne.Perner@nhls.ac.za

Signature: W rsﬂ Date: 28/4/2019
L_/ I\l \\-/
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3.9. Letter to the Editor Acta Cytologica
16 September 2020
Dear Editor

Cervical cytology with a diagnosis of Low-grade squamous intraepithelial lesion, cannot

exclude high-grade squamous intraepithelial lesion (LSIL-H). What does this mean for HIV

positive women?

Cervical carcinoma is currently the leading killer of women in Sub-Saharan Africa. Furthermore, South
Africa has one of the highest rates of HIV and HPV infection rates in the world. HIV positive women are
5 times more likely to harbor high-risk HPV infection compared to HIV negative women and with more
women gaining access to combined antiretroviral treatment they are living relatively longer lives and
are thus at higher risk for progression to Cervical intraepithelial neoplasia (CIN) 2/3 and to invasive
cervical carcinoma. Early screening for cervical carcinoma upon diagnosis and placement of effective and

reproducible management protocols is thus paramount.

In 2014, the Bethesda committee declined to add the category LSIL-H in the reporting and
recommended management of cervical smears creating inconsistencies with regards to the manner in
which cytopathologists report these lesions. Previous studies in the literature are of the opinion that
these lesions show different histological outcomes and rates of HPV prevalence when compared to LSIL

and HSIL.

The intent of this current study is to investigate the category LSIL-H in an HIV-positive Population. To
the best of our knowledge, this has not as yet been interrogated in the literature. The aim is to follow up
the outcome of these cases on histology biopsies in order to better understand their natural history.
This is relevant in the context of the third world country where allocation of resources needs to be

appropriated in the most economically feasible manner.

We believe that this article will be of interest to readers of Acta Cytologica as it is pertinent to those who
live in under-developed nations who may experience similar problems in addition to all readers of this

esteemed journal who report out cervical cytology.
This manuscript has not been submitted elsewhere and the authors have no financial disclosures.
Yours sincerely

Dr Lucretia Mekoa
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Dept of Anatomical Pathology National Health Laboratory Service and University of the Witwatersrand,

Johannesburg, South Africa

Tel: 011 489 8468/8465
Email: Lucretia.Mekoa@nhls.ac.za or Lpmekoa@gmail.com
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3.10. Manuscript Submission Confirmation

Acta Cytologica <acy@manuscriptmanager.net> Sep 16, 2020, 8:34 PM

8 days ago
to me ( gt Page | 59

Submission: ACY-2020-9-7 - Cervical cytology with a diagnosis of Low-grade squamous
intraepithelial lesion, cannot exclude high-grade squamous intraepithelial lesion [LSIL-
H]. What does this mean for HIV positive women?

Submitting author: Dr. Lucretia Mekoa

Attention: Dr. Mekoa

Dear Author

Thank you very much for submitting the above manuscript. Please use the manuscript
number as listed above on all correspondence about the manuscript.

The manuscript will now be forwarded to our Editors and reviewers and we shall inform
you as soon as a decision has been made by the editorial board.

The progress of your manuscript can be followed from the progress report accessed
from your account overview.

Kind regards,
Editorial Office
YOUR SIGN IN INFORMATION

Website: https://www.manuscriptmanager.net/acy
Email: [pomekoa@gmail.com

Forgot password or not signed in before?

Click the URL below to create/reset your password.
https://www.manuscriptmanager.net/sLib/v4/retrieve _pw.php?paramScreen=LI4EXnyJG
m/NIJWvwWWQLg2sNZ8TNHwuJuQX7cqVeHr4=




3.11. Certificate of submission for examination of masters research report signed by
higher degrees candidates

UNIVERSITY OF THE |
WITWATERSRAND, &/

JOHANNESBURG

FACULTY OF

CERTIFICATE OF SUBMISSION FOR EXAMINATION OF MASTERS RESEARCH

REPORT / DISSERTATION OR PHD THESIS SIGNED BY HIGHER DEGREES

Page | 60

CANDIDATES
Full name Lucretia Portia Mekoa
Student 1808152
number

Title of submitted Research Project: Cervical cytology with a diagnosis of Low-grade squamous
intraepithelial lesion, cannot exclude high-grade squamous intraepithelial lesion [LSIL-H]. What
does this mean for HIV positive women?

NB: If this title is different to your previously approved title, no further action can be taken by the
Faculty Office until a change of title has been approved.

Contact
no

072 997 8639

o
mail

Lpmekoa@gmail.com

1. If you are likely to move in the next 6-12 months, please give the anticipated date of move:
Not applicable.
2. Thereby submit my Masters (research report) for examination

3. Thave checked all copies of my research report and declare that no pages are missing or
poorly reproduced.
4. Ihave submitted two bound copies and one electronic copy on CD

5. I confirm that I have:

a) A signed declaration indicating my understanding of the concept of plagiarism and a

denial of plagiarism in my research document.



b) A report from “Turnitin” (or other approved plagiarism detection) software indicating the
level of plagiarism in my research document included as an appendix.

6. 1confir

m that I have:

a) Not used either human or animal tissue or records: Yes
b) Ifyes: I have included the ethics waiver letter pertinent to my research as an appendix

Yes
¢) Don

e research using animals: No

If yes: I have included a copy of the animal ethics committee clearance certificate as an

appendix in this document: N/A
d) Done research using human subjects, human tissue or patient records Yes

If yes: I have included a copy of the human ethics clearance certificate as an appendix to

the research

document Yes

7. 1understand that I may not graduate unless my University fees have been paid in full.
8. My Supervisor(s) names, departments, telephone numbers and email addresses are as

Page | 61

follows:
Name Professor Pamela Michelow
Departme | Anatomical Pathology
nt ,
Telephone | g3 469 (130 / Gl E- Pamela.Michelow@nhls.ac.za
439 ayo2 mail
Name
Departme
nt
Telephone E-
mail

List all publications, which you have published in peer-reviewed journals from your

postgraduate research report/dissertation/thesis during the course of your studies in the Faculty of
Health Sciences (Include authors, year, title of paper, name of journal, volume number and page
numbers). This information is mandatory.

This research report was submitted to Acta Cytologica on 16 September 2020 and is
currently undergoing peer review.

. <
Signature of candidate: W
[

Date: OU/IO/'ZOZO
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CERTIFICATE OF SUBMISSION FOR EXAMINATION SIGNED BY SUPERVISORS OF HIGHER DEGREES
CANDIDATES

Full name Lucretia Mekoa

Student number | 1808152

| Candidate for the degree of. MMed {Anatomical
Pathology)

has submitted his@hesis/disserfation(esearch repory

Entitled: Cervical cytology with a diagnosis of at least low grade squamous epithelial iesion

women? A cytologic-histologic correlation.

cannot exclude high grade squamous intraepithelial lesion (LSIL-H): What does this mean in an HIV positive

submitted for a degree in any other university?

Contact no | 0114898479/ 64 [ E-mail | lpmekoa@gmail.com

Mark with an X on appropriate hox ‘ ST Yes No
Has this thesis/dissertation/research report been submitted with the acquiescence of the .
supervisor? I\

To the best of your knowledge are you able to verify that this is the candidate’s work, »

except as otherwise stated by the candidate? X

The substance (nor any part of it) has not been submitted in the past nor is being }\\

The candidate has acknowledged wherever any information used in the thesis,
dissertation or other work has been obtained by him/her while employed by, or working )\
under the aegis of, any person or organization other than the University or its associated
institutions?

Have examiners been nominated and approved? %

| certify that this thesis/dissertation/research report has the approval of the Animal Ethics Committee /
Committee for Research on Human Subjects and the Number of the Certificate of Approval is:

M190530

List all publications, which your student has published in peer-reviewed journals from his/her
postgraduate research report/dissertation/thesis during the course of his/her studies in the Faculty of
Health Sciences (Include authors, year, title of paper, name of journal, volume number and page
numbers). This information is mandatory.

One manuscript was submitted to Acta Cytologica in mid-September 2020 and is currently undergoing
peer review. __

Lucretia Mekoa, Carla J. Chibwesha, Pamela Michelow. Cervical cytology with a diagnosis of Low-
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4.1. Introduction

Globally, cervical carcinoma is the fourth most frequent cancer affecting women and accounts
for 12% of cancers in resource-constrained settings. It is currently the leading killer of women in
Sub-Saharan Africa. Furthermore, South Africa has one of the highest rates of HIV and HPV Page | 68
infection rates in the world!. Human papilloma virus infection (HPV) is a significant risk factor
for the development of cervical carcinoma, more specifically chronic persistent HPV infections.
HIV is a well-recognized cofactor for persistent HPV infections. It not only augments the
virulence of the virus but also increases its aggressiveness thus accelerating the progression to
malignant transformation®. As women are accessing combined antiretroviral treatment they are
living relatively longer lives and are thus at higher risk for progression to Cervical intraepithelial
neoplasia (CIN) 2/3 and to invasive cervical carcinoma®. The effect of antiretroviral therapy
(ART) on the progression of HPV related disease is controversial®. Early screening for cervical
cancer using Pap smears has had a major impact in detecting lesions early and preventing

cervical cancer related deaths!?2.

Bethesda system for reporting cervical cytology was introduced in 1988 and divided HPV-
related disease into low-grade SIL (LSIL) and high-grade SIL (HSIL), which correspond to
histologic lesions of CIN 1 and CIN 2 and/or precancerous CIN 3 (CIN 2/3), respectively*®. It
was further modified in 1991, 2001 and 2014. This classification system was put into place to
clearly and effectively communicate diagnosis to clinicians in order to facilitate patient
management. In addition, this classification system mirrors the biologic differences and
behaviors between these two lesions. That is, LSIL lesions result from transient infections with

high-risk HPV that regress spontaneously and HSIL represents pre-cancerous lesions”.

In spite of these guidelines, diagnostic dilemmas occur in the interpretation of cervical cytology
specimens which show intermediate morphological patterns in between LSIL and HSIL which
has led to some authors calling this category “at least LSIL cannot exclude HSIL”S. Other
proposed definitions include (i) LSIL with rare atypical cells suggestive but not diagnostic of
HSIL, (ii) Atypical squamous cells cannot exclude high-grade squamous intraepithelial lesion

(ASC-H) without any reference to the LSIL, (iii) LSIL with ASC-H, (iv) HSIL or LSIL, and (v)



LSIL: cannot exclude HSIL (LSIL-H)”°. A number of studies in the literature are of the opinion
that these lesions show different histological outcomes and rates of HPV prevalence and have
gone as far as investigating the frequency of malignancy in LSIL-H compared to LSIL, ASC-H
and HSIL. A common theme in these studies is that LSIL-H is associated with higher rates of
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high-grade lesions as compared to LSIL, similar rates to ASC-H and lower rates when compared

to HSIL3!C,

Despite the similarities in outcome, there is currently an undefined relationship between ASC-H
and LSIL-H and some researchers have suggested including LSIL-H in the same reporting
category as ASC-H. One study however went to show that LSIL-H was associated with an
increased frequency of high-risk HPV status as compared to ASC-H®.

Even though the cytology literature has had heated disputes regarding LSIL-H as a distinct
entity, this category was still excluded in the latest (2014) Bethesda revision. This has been done
to maintain the two-tiered classification system. Furthermore, this category is not recognized by
current management guidelines >!!. This can lead to confusion among clinicians regarding the
appropriate management of these patients when LSIL-H is reported. In addition, the significance

of this category in the HIV context has never been interrogated in the literature.

4.2.Aims and objectives
4.2.1. Aims:

a) Determine the histological outcome in HIV positive patients with Pap tests interpreted as
LSIL, LSIL-H, HSIL and ASC-H with particular emphasis on LSIL-H in an HIV infected
population.

b) To determine if LSIL-H represents a distinct morphologic category associated with
different histological outcomes when compared to both LSIL. AND ASC-H in an HIV

infected population.
4.2.2. Specific objectives:

a) Determine the prevalence of LSIL, ASC-H, HSIL and LSIL-H at “Right to Care” clinic,
Helen Joseph Hospital.
b) Determine the histological findings of LSIL-H.



c¢) Compare histological follow up of LSIL-H with histological follow up of LSIL, ASC-H
AND HSIL.
d) To make recommendations for the best management of women with LSIL-H in the South

African public health sector. page | 70

4.3. Study design:

This is a cross sectional retrospective study which will be performed on cytology and
histology records retrieved from the NHLS track care database for patients following up
at the Right to Care clinic at Helen Joseph Hospital, Johannesburg, South Africa for the
time period 1st of July 2013-30 June 2015°.

4.4. Study population and place of study:

The study population comprises all HIV positive adult female patients over the age of 18 who
have undergone screening pap smears at Themba Lethu Clinic at Right to Care, located at Helen
Joseph Hospital for the time period mentioned. These smears were performed routinely as part of
established patient management and were not performed for study purposes. The laboratory
receives Pap smears from public health care facilities of the central Gauteng region. This clinic

receives approximately 2000 smears pap smears per year.
4.5.Inclusion criteria:

1. All HIV positive female patients over the age of 18.
2. Patients with a cytological diagnosis of LSIL, LSIL-H and HSIL with corresponding
histology records retrieved by a computer based search.

4.6. Exclusion criteria:
1. HIV negative patients.
2. Female patients less than 18 years of age.

3. Patients with cervical cytology only without corresponding histopathology will be excluded.



4. Patients who underwent cervical cytology assessed at NHLS Braamfontein but have histology

results from other departments other than those from the University of the Witwatersrand.

5. Patients who have not undergone a pap smear at Helen Joseph Hospital
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6. Women who have Pap tests with ASCUS and atypical glandular abnormalities.

7. Patients with negative Pap smear results.
8. Inadequate specimens.
4.7. Data collection: methods and tools:

A search of the laboratory information system database at the National Health Laboratory
Service (NHLS) Anatomical Pathology Department at the Johannesburg Hospital laboratory will
be undertaken. The search will include cases of all pap smears performed on the 1st of July 2013
to the 30th of June 2015. Information regarding the patients CD4 count and viral load will be
collected. All cases identified will be subjected to a second computer-based search for
appropriate histology. This search will involve a cross-check of the patient’s name and date of
birth in the NHLS laboratory information system. Those cases with cytology and no

corresponding histology will be excluded.
4.8. Data collection sheet:

Please refer to Appendix “B”.

4.9 Sample size:

Following ethics approval, a data search will be conducted to determine how many women had
pap smears performed for the aforementioned time period. Advice will be sought from a

statistician regarding sample size required for statistical significance.
4.10. Statistical planning:

Statistical advice will be sought from postgraduate students in Epidemiology and Biostatistics
from the School of Public Health, University of the Witwatersrand. The data will be captured



onto a spreadsheet using Microsoft Excel® 2010. Descriptive statistics (median, mean) will be

used to describe the data. This data will be represented in the form of tables and histograms.

4.11. Ethical considerations:
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Application to the Human Research Ethics Committee (Medical) and Postgraduate Office of the

Faculty of Health Science, University of the Witwatersrand will be submitted for the clearance of
this study. Patient anonymity should be ensured by allocating a study number to each patient.
Only the primary researcher will have access to the patient’s details. The patients to be included
in the study are not known to the investigator, neither will it be possible to communicate directly
with these patients or get any form of written or verbal consent. No personal details will be
utilized. The information will be discussed with the statisticians in a completely anonymous
form. Patient names will not be divulged at any time during or after the study. The information
will only be accessible to the primary researcher and supervisor and the documents will be
locked in cupboard. The data will be stored in a password protected computer. There will be no
financial implications for patients, Helen Joseph Right to care clinic and the NHLS. This is a
retrospective study and thus, no new procedures will be performed. In addition, this study will
not influence patient care nor will it hold any financial implications for the patient. Permission
to undertake this study will be obtained from Helen Joseph Right to Care Clinic as well as the
department of Anatomical pathology, University of the Witswatersrand. Information acquired
from this study will be disseminated to Right to Care, presented at a pathology conference and

submitted to a cytopathology journal for publication.
4.12. Limitations of the study:

We may not be able to find histology results on all patients. More than one histology result may
be available for a single patient with a risk of discrepancy between those results. In this case, the
most serious lesion will be utilized as the final histological “gold standard” diagnosis. Where
there is more than one cytology result for any patient, and there is a discrepancy in the diagnoses
rendered, the first (“index”) pap smear will be used. We are currently unable to assess HPV

infection and subtypes as it is not available in the South African public health sector.

4.13. Budgeting and funding:



No additional funding will be necessary for the purposes of this study.
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4.16. Appendices

4.16.1. APPENDIX A: DEFINITION OF TERMS
Page | 76

Human Immunodeficiency Virus (HIV): A particular family of retroviruses that cause

immunodeficiency.

Highly Active Antiretroviral Therapy (HAART): Cocktail of antiviral drugs used to treat
HIV.

Papanicolaou smear: A screening process whereby epithelial cells are scraped from the cervix

and placed on a slide to be stained and examined in order to detect epithelial abnormalities.

High grade Squamous Intraepithelial Lesion (HSIL): Moderate or severe dysplasia of

cervical epithelium as determined on Pap smear.

Low grade Squamous Intraepithelial Lesion (LSIL): Mild dysplasia of cervical epithelium as

determined on Pap smear.

Atypical squamous intraepithelial lesion cannot exclude High-grade squamous
intraepithelial lesion (ASC-H): Defines a cytological category between atypical squamous cells
of undetermined significance (ASCUS) and high-grade squamous intraepithelial lesion (HSIL)

LSIL-H: Defines a cytological category between LSIL and HSIL.



4.16.2. APPENDIX B: DATA COLLECTION SHEET

Basic Data Collection Sheet:

PATIENTNO. -AGE (D4 VIRALLOSD  TREATMENT(Y/N) - OYTQLOGYRESULTS  HISTORESULT1 HSTORESLLT2 TIVEPERICD BETMVEENPAP SVEAR AND HSTCLOGY
. ’ ) . VR . pe : A : . “Page | 77

Detailed data collection sheets are included below.

NILM: negative for intraepithelial lesion; ASCUS: atypical squamous cells of undetermined
significance; LSIL: low-grade squamous intraepithelial lesion; HSIL: high-grade squamous
intraepithelial lesions; LSIL-H: Low-grade squamous intraepithelial lesion cannot exclude high-
grade squamous intraepithelial lesion. SCC: Squamous cell carcinoma. CIN1: cervical
intraepithelial neoplasia 1; CIN2: cervical intraepithelial neoplasia 2; CIN3: cervical

intraepithelial neoplasia 3.

TABLE 1: RELATIONSHIP BETWEEN CYTOLOGICAL DIAGNOSIS AND
HISTOLOGY DIAGNOSIS.
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TABLE 1 HISTOLOGI
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<19

20-24
25-29
30-34
35-40
41-45
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TABLE 3: RELATIONSHIP OF CYTOLOGY DIAGNOSIS WITH CD4 COUNT.

Cytological
diagnosis
NILM
ASCUS
LSIL
LSIL-H
ASC-H
HSIL
SCC

CD4 COUNT (Latest CD4 count)

<200 | 201- |401-
400 | 500

501- | 601-
600 | 700

701- | 801-

800

900

901-

1000

>1000 | TOTAL

TABLE 4: RELATIONSHIP OF CYTOLOGY DIAGNOSIS WITH VIRAL LOAD..

Cytological
diagnosis
NILM
ASCUS
LSIL
LSIL-H
ASC-H
HSIL

SCC

VIRAL LOAD

Below detection

limit

<1.000

copies/mm>

>10.000

copies/mm?>

TOTAL

80|Pa'ge
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SECTION 5: EXTENDED LITERATURE REVIEW

5.1 Disease burden of Cervical Cancer:

Cervical carcinoma is the fourth most frequent cancer affecting women globally(1). The number Page | 8
of deaths due to cervical cancer were estimated to be over 300 000 in 2018(1). There are broad

disparities in the incidence and mortality rates of cervical cancer between first and third world

countries. The latest statistics from Globocon quote cervical carcinoma as the leading killer in

African women with more than 80 000 deaths arising in 2018 alone (1). A significant fraction of

these cases derive from East and Sub-Saharan Africa(1). Cervical carcinoma is the second most

frequent cancer in South Africa, second to breast carcinoma(1). Despite this, it supersedes breast

cancer as the leading cause of cancer related mortality(1).

5.2. Risk factors for Cervical Carcinoma:

The most important risk factor for the development of cervical carcinoma is infection with
Human Papillomavirus (HPV) (3). The risk of genital HPV infection is directly coupled to
sexual practices and thus supportive cofactors include the age of the patient, early sexual debut,
multiple sexual partners, cigarette smoking, long term use of oral contraceptives and infection
with human immunodeficiency virus (HIV)(1-3). Age has a particular influence on the
metaplastic changes that occur within the transformation zone which is the site of oncogenic
transformation of the HPV virus(4). Increased metaplastic activity seen in younger women

provides a good nidus and foundation for the establishment of HPV infection(1,5).

There are over 150 subtypes of HPV with more than 40 of these reported within the anogenital
tract(3). HPV is subclassified into high and low-risk oncogenic subgroups(3). Low-risk HPV
types include types 6, 11, 42, 43, and 44 and high-risk HPV include types 16, 18, 31, 33, 34, 35,
39, 45, 51, 52, 56, 58, 59, 66, 68, and 70(2,3,6,7). Low-risk subtypes are associated with
development of genital warts while high risk types are linked to malignancy(3,6). While most
HPV infections are cleared spontaneously, the presence of persistent infection by high-risk

oncogenic subtypes consequently leads to the development of cervical carcinoma(3,6).
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Altered immune response, such as in the setting of HIV infection leaves the body’s defence
system vulnerable and allows the virus to effortlessly escape immune surveillance(8). Clearance
of HPV infection is dependent on intact cell-mediated immunity which is diminished in HIV

positive patients thus increasing progression of disease (8).
5.3. Pathogenesis of Cervical Cancer:

HPV is a double stranded DNA virus(9). “The HPV genome consists of between 6800 - 8000
base pairs organized in eight open reading frames: The E6 and E7 genes are responsible for the
viral genome whereas E1, E2, E4 E5 and E8 are involved in DNA replication. L1 and L2 are
responsible for the éssembly of viral particles” (7,9). Infection of the genital tract by HPV is
acquired through direct skin to skin contact(9) and 10-15% of the cases occurring in women

establish persistent infection. (9).

Following a breach to the cervical epithelium, HPV gains entry into the basal cells(7,9). Viral
replication takes places a few weeks thereafter. (2,7,9). The replication continues in the upper
parts of epithelium (2,7) and following a period of prolonged and persistent infection, there is
integration of the HPV genome into the host DNA (2,7). Integration of the virus into the genome
leads to genetic rearrangements including deletions, translocations, activation of proto-
oncogenes and the upregulation of E6 and E7 oncogene expression(2,7). Only 0.8% of these
cases progress to cancer and thus HPV on its own is not sufficient to produce malignancy(7).
Additional epigenetic events, including inflammation, altered immune response and exposure to

environmental factors also play a role(3,9).

5.4. HIV and Cervical Cancer

As of 2018, the number of people living with HIV infection was 37.9 million(10). Women
comprise 18.8 million of these cases globally(10). East and Southern Africa is home to 54% of
the Worlds people living with HIV(10).

HIV is a well-recognized co-factor for persistent HPV infection. It not only augments the
virulence of the virus but also increases its aggressiveness thus accelerating the progression to
malignant transformation(11,12). HPV and HIV share similar risk factors pertaining to the

individual’s sexual practices. HIV infected patients serve as a unique population infected with
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HPV as they are seen to have a higher likelihood of infection with multiple HPV sub-types with
a greater prevalence of high-risk oncogenic subgroups which leads to a higher prevalence of
cervical cancer precursors and a faster progression to more severe lesions(13). In addition, HIV-
positive women are five times more likely to be infected with high-risk HPV infection compared Page | 8
to HIV-negative women(11,14). This occurs as a result of the altered viral-immune host

interactions elicited by HIV thus modifying the natural history of HPV infection (15). Cervical

cancer related mortality can be twice as high for HIV-positive women when compared to their
HIV-negative counterparts(16). In addition, HIV-positive women in South Africa present with

cervical lesions a decade earlier than HIV-negative women and usually experience increased risk

of recurrences, advanced clinical stage and are more prone to develop treatment related

complications(17). -

Studies conducted in HIV-seropositive women in South Africa have shown that lower CD4
counts are consistently associated with a higher risk of cervical lesions(6). Consistent data also
indicates that lower CD4 counts (< 500 cells/mm3) are associated with higher prevalence of
HPV 16 and are also implicated in more severe cervical disease(6). In contrast, higher CD4

counts are associated with more quiescent HPV infections (15).

Women who have access to combined antiretroviral treatment are living longer lives and are thus
at higher risk for progression to cervical neoplasia and invasive cervical carcinoma. The effect of
antiretroviral therapy [ART] on the progression of HPV related disease is controversial with data
regarding the impact of ART on HPV showing inconsistent and inconclusive findings(16). This
is understandable seen how the studies differ with respect to study design, outcomes, timing of
ART initiation and effectiveness of ART use, making it difficult to estimate the true effect of
ART(14). Some studies have shown no association of Pap smear abnormalities among HIV-
positive women with their immune status [CD4 count] and duration of Antiretroviral treatment
(ART) (18,19). One study acknowledged that despite the lack of differences in the prevalence
and persistence of high risk HPV in treated and untreated women or the natural history of the
related cervical lesions, a significant reduction in the incidence of new HPV-16 and -18
infections were observed in the ART-treated women(20). Firnhaber et al [2012] reported
increased clearance rates of SIL and oncogenic HPV with consistent adherence to HAART(21).

In their study, they showed that HAART had a significant effect on any SIL with CD4 counts of
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<350 cells/mm3. There was no significant difference seen in the effect of HAART in women
with CD4 counts >350 cells/mm3(21). A meta-analysis reviewing the impact of ART on the
prevalence of high-risk HPV and incidence of high grade cervical lesions showed supporting
evidence that treatment was associated with lower rates of high-risk HPV and a reduction in

HSIL-CIN2+ lesions(14). This was the first meta-analysis of its kind. A useful discovery
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deriving from this analysis was that studies conducted in Africa showed encouraging data
demonstrating that timely and effective ART over a prolonged duration can prevent the
incidence and progression of cervical lesions(14). Two South African based studies reinforce
this hypothesis. An additional study showed that ART independently protected against
progression of cervical lesions and this protective effect was seen even with brief periods of

ART therapy(14).
5.6. Cervical Cancer Screening:

The purpose of screening is to detect and allow early treatment of precursor lesions(22). Cervical
intraepithelial neoplasia (CIN) is a premalignant lesion that may exist at any one of three stages:
CIN1, CIN2, or CIN3(22). CIN2+ lesions can progress to invasive cervical carcinoma unless
treatment of lesions ensues(22). Cervical cancer is one of the only diseases which is amenable to
both primary and secondary prevention methods(4,22). The implementation of screening in
health policies in developed countries has resulted in a significant reduction in cervical cancer
related mortality(4,22). This has also been observed in some low and middle income countries
where the initiation of cervical cytology programmes has resulted in a substantial decline in
cervical cancer incidence and mortality despite the presence of limiting factors(23). A few
examples of these limiting factors include limited public health education, barrier in access to
health services, lack of laboratory infrastructure, skilled staff and well-regulated quality
assurance protocols. In addition, where staff exist they are predominantly under resourced

resulting in long waiting periods for cytology results (24,25).

“The current standard practice is to screen women using cytology (Pap test), and when cytology
results are positive the diagnosis of CIN is based on subsequent colposcopy, biopsy of suspicious
lesions, and then treatment only when CIN2+ has been histologically confirmed”(22). This
established screening method has its limitations depending on the setting and resources (22). A

direct measure of an effective screening protocol is reflected by a reduced incidence and
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mortality of the disease it is trying to prevent. A study conducted in South Africa showed that
despite the existence of a national cervical cancer screening programme since 2002, cervical
cancer incidence has remained unchanged(13). An honest reflection on this statement would be
acknowledging that screening methods need to be continuously re-evaluated with quality control
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measures put in place to ensure that they are implemented on the premise of the most up-to-date

evidence-based methods(4,13).

Primary prevention of cervical carcinoma is a fairly recent addition to cervical cancer
preventative protocols and entails the provision of two HPV vaccines to young girls prior to their
sexual debut(25). These vaccines prevent infection with HPV 16 and 18 which are responsible

for approximately three quarters of cervical cancer infections(4,25).

Secondary prevention methods include; cytology based screening, single visit approach (SVA)
and HPV DNA testing(13,22).

5.6.1. Cytology based screening:

Exfoliative cytology has been around for over a century (9) and cytology-based screening
programmes have been in existence for over 50 years(13). The preparation of conventional
cytology slides was traditionally used with the introduction of liquid based-cytology (LBC)
methods in the 1990s(26). LBC is associated with a higher unit cost but has the advantage of
allowing reduced contamination, increased detection of high-grade cervical intraepithelial
neoplasia and reducing the rate of unsatisfactory specimens(9,26). It provides the additional
benefit of residual cellular material which could be utilized for triage and molecular evaluation,

more specifically, the testing of high-risk subtypes of HPV(26).

The current screening policy in the South African public sector provides three free cervical
cancer screening tests in ten year intervals for all HIV negative, asymptomatic women over the
age of 30(13). HIV-infected women represent a unique risk population and have unique
guidelines of their own (13). Screening of HIV positive women occurs at diagnosis and follow

up occurs every three years or yearly depending on the outcome of the screening test(13).
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5.6.2. Single visit approach (SVA):

The single visit approach is based on a ‘screen-and-treat’ modus operandi which is well suited
for certain resource limited settings(13). It assists in combatting barriers such as follow up and
access to repeat follow up visitations experienced in low income communities. The test utilises
visual inspection of the transformation zone with acetic acid (VIA) and depending on the
findings of a precursor lesion it works on the premise of providing treatment immediately
following a positive screening testing without awaiting a histologically confirmed diagnosis of
CIN2+(22). Despite this being an imperfect approach that is provider-dependent and variable it
has been shown to be capable of detecting over 70% of true positive and over 80% of true
negative cases making it a viable primary screening tool according to the WHO(22). It is a cost
effective approach as it can be offered at a primary health care facility by nursing personnel and
does not need laboratory infrastructure(13,27). The drawback of this test is the slightly higher
false positive rates (13) and lower sensitivity and specificity(28). It is thus a less reliable

screening method when compared to cervical cytology(28).
5.6.3. HPV DNA testing:

Testing for high-risk HPV as a primary mode of screening has been recently introduced and the
WHO has recommended this as a preferred method of screening where resources permit(22).
This is in view of the known genesis of cervical cancer and the direct role that HPV plays in its
aetiopathogenesis (22). Randomised controlled trials have shown that this mode of testing may
further assist in the reduction of new cancer cases by 70-80% and simplifies the screening
process by having less screening examinations and interventions(4). These studies comprised a
huge population size of a quarter million participants with a follow up of 8 years and found that
HPV screening results led to a significantly better detection rate of high-grade precursors(4,9). It
leads to a substantial decrease in the number of rounds of screening and a 70 per cent reduction

in subsequent invasive cancer(4).

HPYV based primary screening has been found to be more sensitive in the detection of pre-cancer
and has a better negative predictive value when compared to cytology(29). However,
combination of HPV testing and cytology is the best approach with a reported sensitivity
approximating 100%(4). It is predicted that this method may replace cervical cytology testing in
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the future(30). It is becoming an increasingly popular option as it introduces innovative methods
of testing such as patient self-sampling(22). This may help to alleviate some of the barriers to
screening (27,29,30). In addition, it may also serve a purpose of reducing the costs of screening
in the long term. A study In Uganda showed that HPV self-testing followed by cryotherapy for
eligible HPV positive women would be cost effective in that population(27). A study in India
showed that testing for HPV as the initial method of screening for cervical cancer showed that a
single round of HPV testing was associated with a significant decline in the rate of advanced
cervical cancers, as compared with cytology, visual inspection or an unscreened control
group(9,23). Studies have demonstrated a sensitivity of 96.1% and specificity of 90.7% for HPV
testing versus cytology which had a sensitivity of 53% and specificity of 96.3%(9). A study
conducted in Souih Africa, compared the current conventional method of cytological screening
with HPV testing and showed that implementation of HPV testing would prevent approximately
650 to 1000 new cases and up to 600 deaths per 100 000 women(31). This argues for HPV

testing as a cost effective option in the South African setting(31).

The limitations of a positive HPV test include that it is incapable of differentiation transient from
persistent infections [39]. In addition, the provided tests do not differentiate between all relevant
carcinogenic genotypes. The low specificity associated with HPV testing is a drawback which
may be associated with an increased rate of false positive tests(32). Some authors have raised
concerns that if invasive diagnostic procedures are entirely based on HPV testing this may lead
to inadvertent overtreatment of cases and increased referral to services such as colposcopy which
may burden health services(4). Cytological screening and concurrent HPV analysis is the current
preferred method of cervical cancer screening in women over the age of 30 years in countries
such as the United States(33). A recent study in the United States found that HPV testing used as
a sole method of screening failed to detect cervical carcinoma 10.8% of the time(34). Findings
within this study concluded that screening provided best results when co-testing using both

cervical cytology and HPV testing was performed(34).
5.7. Bethesda System

The Bethesda system for reporting cervical cytology was introduced in 1988 and modified in
1991, 2001 and 2014. The fundamental principle of this system is to provide terminology that is

uniform, clear and succinct with the diagnostic entities linked to standardised treatment (35) .
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Moreover, the implementation of this system should be reproducible across different laboratory
settings and this uniform terminology system improves patient management(35). A two-tiered
reporting system for squamous intraepithelial lesions (SILs): low-grade SIL (LSIL) and high-
grade SIL (HSIL) was selected as the most appropriate reporting method of reporting cervical Page | 88
lesions to permit effective and unambiguous clinical interpretation of lesions(35). This system

divides HPV-related disease into low-grade SIL [LSIL] and high-grade SIL [HSIL], which

correspond to histologic lesions of Cervical intraepithelial neoplasia [CIN] 1, and CIN 2 and/or
precancerous CIN 3 [CIN 2/3], respectively(35). In addition, this classification system divides
HPV-related disease based on morphology, biologic differences and behaviours between these

two lesions. The vast majority of LSIL lesions result from transient infections with high-risk

HPV that regress spontaneously while HSIL represents pre-cancerous lesions, a third of which

progress to invasive squamous cell carcinoma(35). Table 1 demonstrates the current

standardised reporting protocol for cervical cytology(35).
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Table 1. The 2014 Bethesda System

SPECIMEN TYPE:
Indicate comventional smear (Pap tmear} vs. iiguid-based preparation 5s. oher

SPECDMEN ADEQUACY

QO Satisfactory  for  evaluatior  (dexcribe  presemce  or  abiemce  of
endacervical ransformazion zone component and muy orher guality indicators, e.f.
partially obzcuring biood, inflammarion, eic.} Page | 89
32 Unsatisfactory for evaluation . . (specyfy recson)
3 Specimen rejectad not processed (zpecify reazon)
3 Specimen processad and examinad, but unsatsfactory for evaluation of epithelal
abronmalicy because of (specif reason)

GENERAL CATEGORIZATION (pprional)

3 Nezanve for Inraepithelial Lesion or Maliznancy

3 Other: See InterpretanoaResult (e £, endomerrial coils i o woman 247 year: of age)

0 Epithelial Cell Abpormality: Ses ImterpretationResult (specifi “squamous’ or
“glandulas” ar appropriare)

INTERPRETATION RESULT

NEGATIVE FOR INTRAEPITHELIAL FESION OR MALIGNANCY
(When there iz no ceihuiar evidence of neoplasia, state tiis in the General Caregorization
above and’or in the Inerpretation/Result secrion 9f the report--whether or not there are
organisms or other non-neoplastic findingz)
Non-Neoplaste Findings (optional (v repori}

3 Non-neoplastic cellular vanations
Squamous metaplasia
Kentotic changes
Tubal metaplasia
Agophy
Pregrancy-associated changes
3 Reactive cellular changzes associated with:

» Inflanumatior (inciudas typical repair}

= Lymphocync (follicular) cervicinis

#» Radiation

» Intrauterine contraceptive device (UD)
O Glandular cells stams post hystarsctomy

Organisms
O Drichomonas vaginaiiz
3 Fungal orzanisms morphologically consistent with Candsds spp
2 Shiftin Sora suzgestive of bactenal vaginosis
2 Bacteria morphologically consistent with Acsnongces spp
3 Cellular changes consistent with harpes sumplex vins
3 Cellular changes consistent with crtomegalovinus

OTHER
» Endometrial calls (in o woman =43 years of age}
{Speciy if “negarive for squamons miraepithelial lesion”™)

LU S I I T

Table 1: Reporting guidelines for cervical cytology, Bethesda 2014(35).
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fable 1 (Conuinued)

EPITHELIAL CELL ABNORMALITIES

SQUAMOUS CELL

»  Atypreal squamous cells
+ of undetermuned sigmficance (ASC-US)
+ cannot exclude HSIL (ASC-H)

» Low-grade squamous intraepithelial lesion (LSIL) Page | 90
{encompazzing: HPV/mild dvsplazia’ CIN 1}

» High-grade squamous mtraepithehal Jesion (HSIL)
(encompassing: moderate and zevere dysplasia, CIS: CIN 2 and CIN 3)
+ with features suspicious for invasion (§f innvasion iz suspected)

» Squamons cell carcinoma

GLANDULAR CELL
» Atypical
+ endocervical cells (NOS or specifi in comments)
» endometrial cells (NQS or zpecifi in commentz)
+ glandular cell: (NOS or specifi in comments)
» Atvpcal
+ endocervical cells, favor neoplastie
+ glandular cells, favor neoplastic
» Endocervical adenocarcinoma o zitu
» Adenocarcinoma
+ endocervical
« endometnal
+ extrautenne
*» not otherwise specified (NOS)

OTHER MALIGNANT NEOPLASMS: (specifiy
ADJUNCTIVE TESTING

Provide a brigf deccription of the test methodizi and report the resuit so that it iz easily
understood by the climician.

COMPUTER-ASSISTED INTERPRETATION OF CERVICAL (YTOLOGY

If caze examined by an automated device, specify device and vecult.

EDUCATIONAL NOTES AND COMMENTS APPENDED TO CYTOLOGY
REPORTS (oprronal)

Suggestions should be concize and consistent with clinical follow-up guidelines published
by prafezsional organizations (references to relevant publications may be mncluded)

Table 1 (continued): : Reporting guidelines for cervical cytology, Bethesda 2014(35).
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S.8. LSIL-H:

Diagnostic dilemmas occur in the interpretation of cervical cytology specimens which show
intermediate morphological patterns in between LSIL and HSIL which has led to some authors
calling this category “at least LSIL cannot exclude HSIL”’(36). Other proposed definitions
include [i] LSIL with rare atypical cells suggestive but not diagnostic of HSIL, [ii] Atypical
squamous cells cannot exclude high-grade squamous intraepithelial lesion [ASC-H] without any
reference to the LSIL, [iii] LSIL with ASC-H, [iv] HSIL or LSIL, and [v] LSIL: cannot exclude
HSIL [LSIL-H](37). This potentially leads to inconsistencies in the reporting of these lesions
across laboratories and individual cytopathologists (38). Fortunately, this diagnosis is fairly

infrequent across studies that have evaluated its incidence(38).

Data in the literature has demonstrated the disparate natural history of LSIL-H when compared to
LSIL and HSIL. It has been shown to have different histological outcomes and rates of HPV
prevalence(38—40). A consistent features is that LSIL-H is associated with higher rates of high-
grade lesions as compared to LSIL, similar rates to ASC-H and lower rates when compared to
HSIL(38-40). Table 1 summarises data from the literature regarding the frequency of high-grade
lesions on histological follow-up for various cytological categories. The risk of developing high-
grade dysplasia in LSIL-H lesions ranges from 24% to 42%(38-41). The risk for high-grade
dysplasia is lowest in the LSIL category. A study by Owens et al (2007) looked at 703 cases of
which 81 had a cytological diagnosis of LSIL-H(36). In this study, they concluded that L.SIL-H
had an intermediate risk for high-grade dysplasia (40%) that was significantly greater than LSIL
(10.8%) but less than that of HSIL (65.5%)(36). Similar findings were found in a study by
Nourhyji et al (2008)(42) and Ince et al (2011) (43). The positive and negative predictive value of
LSIL-H compared with ASC-H, LSIL and HSIL showed that the rate of high-grade dysplasia
differed from LSIL and HSIL but was similar to ASC-H(43). In light of this data, all these
studies rationalize the introduction of LSIL-H as a distinct cytological category(36,43,44). Many
of the authors are in agreement that LSIL-H does not necessarily indicate a distinct biological
entity but its addition as a separate diagnostic category may aid in ensuring earlier detection of

high-grade lesions(38).
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Table 1: Summary of literature regarding frequency of high-grade dysplasia across

various cytological categories.

et al (2017)

481 LSIL, 66 LSIL-
H, 33 ASC-H, 75
HSIL)

STUDY NUMBER OF LSIL | ASC-H |LSIL-H (%) | HSIL (%)
REFERENCE CASES (%) | (%)
11. Nasser et al | 294 (150 LSIL; 144 | 23% | Not 42% Not assessed
(2003) LSIL-H) assessed
12. Elsheik et al | 1033 (575 LSIL; 59 | 13% | 44.6% 40.7% T74%
(2006) LSIL-H, 110 ASC-H,
289 HSIL)
13. Shidham et | 792 (557 LSIL, 88 10% | 31% 33% 69%
al (2007) LSIL-H, 38 ASC-H,
109 HSIL)
14. Owens et al | 703 (426 LSIL, 86 10.8 | 23% 40% 65.5%
(2007) ASC-H, 81 LSIL-H, |%
110 HSIL)
15. Nourhji et al | 378 (194 LSIL-H, 7% 24%
(2008) 184 LSIL)
16. Ince et al 1713 (185 LSIL-H, 21% | 43% 40% 81%
(2010) 127 ASC-H, LSIL
1137, HSIL 264)
17. Thralletal | 2053 (126 LSIL-H, 7.6% | 35.3% 31.9%
(2013) 1828, LSIL, 99 ASC-
H)
18. Chiaffarano | 1049 (394 ASCUS, 8% 52% 30% 77%
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Nayar et al (2015) advocates against the addition of intermediate morphological patterns such as
LSIL-H as it goes against the benefits of a two tiered reporting system(35). A major drawback to
LSIL-H not been recognized as a distinct entity is that there are no consistent and well-
established guidelines on the management of these patients and further treatment is entirely Page | 93
based on clinical judgment(5). A lack of consistent management guidelines poses a diagnostic

problem for a developing country such as South Africa where many primary health care facilities

are either run by junior medical doctors or nursing staff. An alternative solution provided by

some includes rendering two separate diagnosis In the same patient (i.e. LSIL and ASC-H) to

reiterate the difference of this diagnosis to that of LSIL or HSIL(38)). This provides the

advantage of accommodating current terminology but has the potential to create even more

confusion with clinicians(38).

Several researchers have investigated the prevalence of high-risk HPV in both ASC-H and LSIL-
- H cases. Many of these studies have brought data to the forefront that LSIL-H is indeed
associated with an increased risk of high risk HPV [HR-HPV](36,37,41). A study by Owens et al
[2007] showed a significant difference in the prevalence of HR-HPV when comparing LSIL-H
and ASC-H categories(36). Owen’s study showed that all LSIL-H cases were associated with
HR-HPV and only 59% of the ASC-H cases showed this phenotype(36). Zhou et al [2012]
demonstrated similar findings with LSIL-H showing a higher frequency of HR-HPV [92%] when
compared to ASC-H [78%], LSIL [74%] or LSIL and ASC-H combined [74%](45). A striking
similarity was found regarding the HPV infection pattern and infection rates of HR-HPV
between LSIL-H and HSIL(45). A later study corroborated these findings and reported the
prevalence of high-risk HPV in LSIL-H [86.9%] to be closer to the high risk HPV prevalence in
HSIL [92.6%] when compared to ASC-H[68.8%] and LSIL [78.8%]((46)). This has
subsequently steered some authors proposing similar management algorithms for LSIL-H and
HSIL patients(45). In light of the potential risk for high grade dysplasia, ancillary investigations
such as HPV DNA testing and p16 have a potential role in the triage of these patients(47). pl6 is
considered a surrogate marker for persistent HR-HPV infection and shows high sensitivity and
specificity for identifying high risk HPV infection, high-grade lesions as well as detecting
carcinoma(47). The use of p16 in cytology has currently not been optimized and may be difficult

to interpret in conventional smears(47).
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5.9. Conclusion:

Cervical carcinoma is one of the leading causes of cancer-related morbidity and mortality in Sub-

Saharan Africa. In addition, HIV infection rates are substantially high within this region serving

as an excellent co-factor for the establishment of persistent HPV infection. In view of the Page | 94
increased risk of cancer development in these patients, clear communication with the treating

clinician and well-structured management protocols are essential. Intermediate cytological

categories such as LSIL-H still pose a diagnostic dilemma as the natural history of these lesions

is not fully understood. Moreover, the histological outcome of these cases has not been assessed

in the HIV context. The indicates a shortfall in the available data on this topic which requires

further interrogation.
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