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ABSTRACT

Background:

The second most common cancer among women, especially in developing countries, is
cervical cancer. Though less frequent than cervical squamous cell carcinoma (SCC),
endocervical adenocarcinoma (ECA) is becoming more common worldwide, especially in

young women. The decline in SCC is attributed to effective screening initiatives.

Objectives:
We aimed to assess the prevalence of ECA and its subtypes and to describe the
clinicopathological characteristics of patients with these tumours at a tertiary South African

institute between 2017-2019.

Methods:

This was a cross-sectional, descriptive study on 156 ECA patients. Following ethical
clearance, demographic data, clinical information, and disease characteristics were obtained
from departmental histopathological reports. Descriptive statistics were used to calculate the
prevalence of ECA. We interrogated the association between age, Papanicolaou (Pap) smear
results, Human Papillomavirus (HPV) status, and Human immunodeficiency virus (HIV)

status with ECA.

Results:

The prevalence of ECA in all malignant cervix carcinoma cases was 6.8% and was more
common in younger women. HPV-associated subtypes were the most common variants. The
usual type of ECA accounted for 24.4% of cases. HIV status was documented in 64.0% of
cases, of which 34.0% were positive. There were no statistically significant associations
between ECA subtype and HIV status (p=0.81) or between ECA subtype and Pap smear

results.

Conclusion:

The prevalence of ECA in South Africa is lower compared to Western countries, which may
be due to different HPV subtypes or alternate risk factors to those in developed countries
HPV prevails as a cause of endocervical carcinoma. HPV morphologic hallmarks serve as a

practical guide in classifying ECAs according to their HPV status.
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CHAPTER 1: INTRODUCTION OF THE STUDY

1.1 SIGNIFICANCE OF RESEARCH

Cervical carcinoma impacts negatively on the health burden of any population. Cervical
cancer prevails as a significant contributor to and cause of cancer-related mortality in females
worldwide. The incidence of cervical cancer increases annually worldwide, more so in
African countries.>? In 2018, an estimated 570 000 new cases and 311 000 deaths due to
cervical carcinoma were recorded worldwide, while 528,000 new cases and 266,000 deaths
were reported in 2012.4% Globally, cervical carcinoma ranks second worldwide in the list of
most common malignancies affecting women, particularly having a great disease burden and
negative health impact in the lives of females in developing countries.! In developing
countries, most cases of cervical carcinoma present at an advanced stage of the disease,

impacting negatively on cure rates. ’ This may be due to ineffective screening programs.

Multiple risk factors have been found to increase the risk of cervical cancer. These include
long-term oral contraceptive use, concurrent infection with Human Immunodeficiency Virus
(HIV), and cigarette smoking.® The most significant of these is the association of high-risk

human papillomavirus infections (HPV 16 & 18).?

Screening programs utilizing the Papanicolaou smear (Pap smear) have increased pre-
cancerous and cancerous disease detection. They have contributed to the decline in cervical
cancer-associated deaths in developed western countries.® In developed countries, the
incidence of SCC of the cervix is on the decline due to the rollout of effective screening
programs and prophylactic HPV vaccines in sexually naive females. >° The incidence of
endocervical adenocarcinoma (ECA) and its precursor lesions is rising overall. Improved
recognition of endocervical lesions on histopathological assessment and the high prevalence

of HPV infection may explain the increase in the incidence of ECA cases.’

Research in western countries has shown that squamous cell carcinoma is declining, while
endocervical cancer is on the rise. Most literature studies have been focused on squamous cell
carcinoma and its associations. There is a lack of research and knowledge on endocervical

cancer in the African population. Given the current increase in ECA incidence, it is



imperative to better understand endocervical cancer and provide more insight into the

Southern African cohort.

1.2 AIM OF THE RESEARCH

The aim of this study is to describe the histopathological subtypes of endocervical carcinoma
diagnosed at CMJAH (Charlotte Maxeke Johannesburg Academic Hospital) - National
Health Laboratory Services (NHLS) during the time period 01/01/2017 to 31/10/2019.

1.3 OBJECTIVES OF THE RESEARCH

e To identify the various subtypes of endocervical carcinoma.

e To determine the prevalence of endocervical adenocarcinoma.

e To classify endocervical carcinoma subtypes into World Health Organization (WHO)
categories of HPV related and non-HPV related endocervical carcinomas.

e To determine the epidemiological parameters and HIV status of patients with

endocervical carcinoma.



CHAPTER 2: LITERATURE REVIEW ON SUBTYPES OF CERVICAL CANCER
2.1 ANATOMY OF THE CERVIX

The cervix is a cylinder-shaped fibromuscular tissue located in the lowermost part of the
uterus. It is an essential part of the female genital tract system and is divided into two, distinct
parts: the ectocervix and the endocervix.'? The endocervical canal opens into the vagina
through the external cervical os. The ectocervix and endocervical mucosa have different
epithelium. The ectocervix is lined by mature stratified squamous epithelium, whereas the
endocervix is surfaced by tall columnar, mucin-producing cells.>* At the squamocolumnar
junction (SCJ), where the epithelial linings of both the ectocervix and endocervix merge, is
an area of high cell turnover wherein columnar epithelium initially lines the area but
undergoes squamous metaplasia due to irritation.! Squamous cell carcinoma(SCC) of the
cervix originates almost exclusively at the SCJ, while endocervical adenocarcinoma (ECA)

originates from the endocervical glands.'
2.2 INTRODUCTION TO CERVICAL CANCER

Cervical carcinoma negatively impacts on the health burden of any population. Cervical
carcinoma prevails as a significant contributor to and cause of cancer-related deaths in
women worldwide.’ Its incidence increases annually globally, especially in African
countries.** In 2018, an estimated 570 000 new cases and 311 000 cervical cancer deaths
were recorded worldwide, while 528,000 new cases and 266,000 deaths were reported in
2012.% Globally, cervical carcinoma ranks second in the list of most common malignancies
affecting women, particularly having a negative health impact in the lives of females in
developing countries' where the majority of cases present at an advanced stage of the disease,

negatively impacting cure rates. ° Ineffective screening programs could be the cause of this.'?

Cervical cancer risk has been demonstrated to be increased by multiple risk factors. These
include using oral contraceptives for an extended period of time, smoking cigarettes, and
having concurrent Human Immunodeficiency Virus infection (HIV).!! The most significant
of these is the association of high-risk human papillomavirus (HPV) infections, especially

subtypes 16 and 18.*

Screening programs utilizing the Pap smear have increased pre-cancerous and cancerous
disease detection. They have played a role in the reduction of mortality linked to cervical

cancer in developed Western nations.!! In developing nations, the prevalence of SCC of the



cervix is declining as a result of the introduction of efficient screening programs and
preventative HPV vaccines in sexually naive females. 412 The incidence of ECA however,
and its precursor lesions is rising overall.! Improved recognition of endocervical lesions on
histopathological assessment and the high prevalence of HPV infection may explain the

increased incidence of ECA cases.!?

2.3 CERVICAL CANCER EPIDEMIOLOGY

Cervical carcinoma remains one of the leading causes of cancer-related mortality worldwide,
despite it being a preventable disease. This is particularly true in Africa, where cervical
carcinoma is the leading cause of morbidity and mortality among females. %!*!4 In 2018,
there was an increase in the number of cases reported compared to those reported in 2012
(deaths increased by 47 000, while new cases increased by 42 000).”® The highest prevalence

of cervical carcinoma is seen in women aged between 30 and 40."

It is well documented that HPV infection plays an essential role in developing and
progressing pre-cancerous lesions to cervical cancer and, particularly, incessant infection
with high-risk HPV subtypes (HPV 16 and 18).!> Studies have demonstrated that the disease
burden attributed to cervical carcinoma varies greatly with geographic location.! In first-
world countries, the disease burden has decreased, and this has been attributed to the
development of effective programs, including early screening, diagnosis, and treatment.'* The
highest prevalence is in developing, low-income and low-resourced regions, where 80-83%
of cases are found.*!® High mortality rates prevail in Southern Africa and Western Africa.
Cervical carcinoma makes up 15% of all female malignancies in these areas. **%1° The
disparity in cervical cancer incidence between the developed and developing nations can be
attributed to various factors, including inadequate knowledge and challenges in implementing
cytology-based screening initiatives.®> Among South African women, cervical malignancies
constitute a significant cause of cancer-related deaths, with 70% of deaths occurring in
women over 50.'* The disease is, however, most aggressive in women diagnosed at a younger

age.!!



2.4 AETIOLOGY OF CERVICAL CANCER

Both SCC and ECA have similar identifiable risk factors.!” Unremitting HPV infection by
high-risk oncogenic subtypes is critical for progressing high-grade squamous intraepithelial
lesions (HSIL) to invasive carcinoma.’ However, exposure to multiple risk factors plays a
role in acquiring persistent HPV infection.'® These factors include the oncogenic potential
related to the HPV subtype, a compromised immune system, concurrent infection with other
sexually transmitted infections such as Chlamydia trachomatis, early onset of sexual activity,
an increasing number of lifetime sexual partners, cigarette smoking and the long-term use of
oral contraceptives.14 In addition, women who are known to have/have been diagnosed with
Peutz-Jeghers syndrome have a hereditary disposition for developing gastric-type

adenocarcinoma of the cervix (HPV—independent).13’14’17

HIV infection is highly prevalent in Africa, with incidence rates exceeding 70%.'* Because of
their compromised immune systems, HIV-positive women are 2-5 times more likely than
HIV-negative women to develop precursor lesions, persistent HPV infection, and cervical

cancer at a younger age.!%!#18

The most significant contributing factor to the development of cervical cancer is persistent
HPV infection.®!” The HPV subtypes commonly infecting mucosal keratinocytes are
subdivided into those with high oncogenic potential (high-risk subtypes) and those with low
oncogenic potential (low-risk subtypes).?*?! High-risk subtypes (HPV 16/18 ) cause at least
two-thirds (70%) of cervical carcinomas globally.®!?>2* The high-risk subtypes have been
found to cause the majority of cervical cancer in South Africa.?* HPV 16 causes a majority of
SCC and cervical intraepithelial lesions, while HPV 18 is more common in endocervical

adenocarcinomas.!?*?

Infection of basal cells in the squamous epithelial cell layer is preceded by acquiring HPV
virions through micro-abrasions and epithelial trauma. The longevity of these infected cells
underlies the persistence of HPV infection.”® Genital HPV can have different morphological
presentations ranging from normal cytology to different stages of pre-cancerous lesions (low-
grade and high-grade squamous intraepithelial lesions) and invasive carcinoma.?® The time
frame for developing a pre-cancerous lesion with progression to invasive carcinoma is
estimated at 15 years from the initial HPV infection.?” The natural history of HPV infection
in immunocompetent persons is spontaneous resolution, with 10% of HPV infections

persisting and progressing to malignancy.?



2.5 CERVICAL CANCER SCREENING

Through effective cervical screening, many cases of invasive cervical carcinoma may be
prevented.” However, there is a general lack of organized and efficient screening programs
in developing countries.*® In high-risk countries and regions, the aim is to ensure adequate
screening and vaccination programs are implemented to transform the situation.?’ A Pap
smear can identify early cervical epithelial changes and has a 70% sensitivity of detecting

high-grade squamous intraepithelial lesions.?

Several countries have introduced HPV vaccination programs in an effort to lower the long-
term global burden of cervical cancer and possibly eradicate it altogether.® The World Health
Organization (WHO) recommends immunizing sexually naive girls aged 9 to 13 years
against HPV infection. Women between the ages of 30 to 49 years are advised to present
themselves for a Pap smear test every 3 to 5 years. 2° Clinical trials have demonstrated that
HPYV vaccination effectively prevents cervical disease linked to HPV 16 and 18.
Immunization is most beneficial in HPV naive women.?® The three commercially available
HPYV vaccines are the quadrivalent vaccine targeting both low and high risk HPV subtypes
(HPV 6, 11, 16 and 18), the bivalent vaccine with efficacy against high risk subtypes only,
and lastly the 9-valent vaccine, which confers protection against five additional oncogenic

HPV subtypes.?!¥

The sensitivity for early detection of precancerous lesions is increased when a Pap smear test
and HPV DNA test are combined.? The incidence of cervical carcinoma is high in developing
African countries, where prevention programs are non-existent or poorly implemented.> A
study conducted in India among female health professionals revealed that although study
participants had good knowledge and attitudes towards the use of the Pap smear in cervical
screening, the delay in the appearance of disease symptoms created hesitancy in study
participants to undergo a Pap smear test, which may contribute in some patients presenting

with advanced disease.’

2.6 CLINICAL PRESENTATION, DIAGNOSIS, AND SPREAD

The symptomatology of cervical carcinoma depends on the tumour size and clinical stage. 2
Early-stage cervical cancer is usually asymptomatic, and late-stage tumours can present with
a cervical mass associated with nonspecific symptoms of vaginal bleeding, especially post-
coital bleeding.'®?® The diagnosis is made on the cytological evaluation of an abnormal Pap

smear, and the histological evaluation of a colposcopically directed biopsy or endocervical
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curettage specimen.'*?%3 Cervical cancer spreads by three main routes: direct spread to
nearby organs such as the vagina, bladder, and uterus; lymphatic spread to regional lymph

nodes; and haematogenous spread to distant metastatic sites (lungs, brain, and liver).!416

2.7 CERVICAL CANCER MORPHOLOGICAL SUBTYPES

The WHO describes several histopathologic variants of cervical cancer. SCC is the most
prevalent, accounting for 70-80% of cases. Other subtypes include but are not limited to
adenocarcinoma, carcinosarcoma, adenosquamous carcinoma and carcinoma unclassifiable.?*

SCC is the most prevalent and accounts for 70-80% of cervical carcinoma cases.'*!

2.7.1 Endocervical adenocarcinoma (ECA)

The glandular epithelium of the endocervical canal is the source of cervical adenocarcinomas,
which make up 20% to 25% of all cervical carcinomas worldwide.!!° Clinically, they present
later and are asymptomatic due to their high endocervical origin, resulting in a poor
prognosis.! The incidence of ECA and its subtypes has increased relative to squamous cell
carcinoma, with more cases being diagnosed in recent years than several decades ago.?6-
The ECA group comprises tumours with distinct and different morphological subtypes.
These include endocervical, endometrioid, mucinous, gastric, serous, clear cell, and
mesonephric tumours. The most prevalent subtype among all ECAs is the usual subtype.*®
High-risk HPV (18) driven ECAs make up about 85% of all ECAs.>® According to An et al.,
90% of cervical adenocarcinomas were HPV driven, with HPV 16 and 18 accounting for

more than 70% of these cases.>® Hence the sub-classification of ECA into HPV-related and

HPV-unrelated subtypes as per the 2020 WHO classification.>

ECA’s were primarily classified based on their characteristic histological features in the 2014
World Health Organisation classification system, which had minimal aetiological, clinical
and management significance. !’ This classification system was difficult to use in daily
practice because it lacked sufficient reproducibility clinically and similarly lacked

pathogenetic significance, which limited its use in patient care management.'’

A more reproducible classification named The International Endocervical Adenocarcinoma
Criteria and Classification (IECC) system was developed in 2017-2018 to address the
shortcomings of the WHO system.!” This system classifies endocervical adenocarcinoma into
two main categories; HPV-dependent and HPV-independent groups based on morphological

grounds, precluding the need for immunohistochemical tests.!” The IECC system recognises



the following hallmarks of HPV infection: identification of apical mitoses and apoptotic
bodies at low power magnification (40x magnification). The absence of these morphological

features correlates with HPV-independent tumours.?’

The WHO implemented the IECC classification system in 2020, to provide clinicians with an
improved means to diagnose and classify ECAs, which would ultimately allow for more

individualized care for these patients.!”
2.7.1.1 HPV-associated ECA

HPV-associated precursor lesions which progress to HPV-related ECA include usual-type
endocervical carcinoma in-situ (AIS) and stratified mucin-producing intraepithelial lesion
(SMILE).*” HPV-related ECA subtypes comprise usual type including villoglandular variant,

mucinous (non—gastric-type) type and HPV-dependent adenocarcinoma NOS .>*
Usual type (including villoglandular variant)

This invasive endocervical tumour showing glandular differentiation is caused by high-risk
HPV and is the most common subtype of ECA, accounting for approximately 75-80% of all
ECA cases.®=¥ It usually presents in the 4™ and 5™ decades of life, with potential symptoms
including vaginal bleeding and a clinically identifiable tumour, or the patient being
asymptomatic but having an abnormal Pap smear.>® The proportion of glandular
differentiation is used to grade usual type ECA, though its prognostic value is debatable.?
Usual subtype is defined by the presence of tumour cells with intracytoplasmic mucin, apical
mitotic figures and apoptotic bodies in 50% of the entire tumour. The tumour consistently
exhibits diffuse p16 block-like positivity immunohistochemically.?” The variant shows
different growth patterns, including villoglandular, papillary, cribriform, cystic glands, and

micropapillary.®’

For human papillomavirus-associated invasive adenocarcinoma, the Silva pattern-based
classification has shown to be a reliable method for predicting the risk of lymph node
metastasis and recurrences.> It is crucial to remember that this system is applicable to usual
type HPV-associated ECAs; it does not apply to other variants. To appropriately categorize
the tumour, the tumour needs to be entirely examined histologically, in the absence of
destructive stromal invasion.*’ Three patterns are recognized, based on the degree of

lymphovascular and destructive stromal invasion, regardless of the depth of invasion.*!



Pattern A endocervical adenocarcinomas (non-destructive) are characterized by highly
differentiated, well-formed glands with a lobular architecture, and the absence of destructive
stromal invasion and lymphovascular invasion.* Distinguishing Pattern A ECA from
adenocarcinoma in-situ may pose diagnostic difficulty.’* Destructive patterns (Pattern B and
C) exhibit poorly formed, angulated glands that infiltrate the stroma.** Pattern B
(early/focally destructive) tumours show individual or small clusters of tumour cells
surrounded by focally desmoplastic or inflamed stroma, admixed with pattern A glands.**!
Pattern B may show lymphovascular invasion.** Pattern C tumours show diffusely
destructive, angulated glands within a marked desmoplastic stromal response.**
Lymphovascular invasion may be present or absent and 1is not crucial for the diagnosis of

pattern C.3!

Mucinous type (Mucinous NOS adenocarcinoma, intestinal adenocarcinoma, signet-ring

cell adenocarcinoma, and Invasive Stratified Mucin-producing Carcinoma (ISMC))

About 10% of all ECAs are of the mucinous.>* As a rule, these tumours have more than 50%
mucin-rich cells readily identifiable on H&E sections.*® The mucinous carcinomas that are
HPV-driven include intestinal type, signet-ring cell type, ISMC, and mucinous carcinoma

NOS.3*

Mucinous carcinoma NOS is an adenocarcinoma characterized by mucin production that
cannot be classified into known specific subtypes of ECA.*® More than 50% of tumour cells

have mucinous cytoplasm resembling normal endocervix in a usual type background.*3’

About 10% of all ECA’s are intestinal in nature, affecting women in their fourth and fifth
decades.*® The tumour goblet or enteroendocrine cell (Paneth-like cells) differentiation is of

more than 50% of the tumour, in a mucinous NOS background.**%’

Signet-ring cell adenocarcinoma comprises loose, non-cohesive round cells with eccentrically
placed nuclei and a mucinous vacuole, representing >50% of tumour cells in a usual-type

background.**?’

Stratified mucin-producing intraepithelial lesion is a precursor to ISMC. ISMC is
characterized by peripherally palisaded, nested and invasive clusters of columnar mucin-

producing cells.>*%’

The grading and prognosis of these tumours is similar to that of endocervical adenocarcinoma

usual type.



Adenocarcinoma NOS, HPV-dependant

Although it does not fit morphologically into any of the established categories of HPV-
dependent ECA’s, this unusual tumour is HPV-associated.!”* It exhibits all the histological
hallmarks of HPV infection, including apical mitoses and karyorrhexis at 40x magnification
on the H&E tissue section. This tumour exhibits block-type positivity for p16 on

immunohistochemical stains.?’
2.7.1.2 HPV-independent ECA

There are several subtypes of HPV-independent ECA, such as HPV-independent
adenocarcinoma gastric type, endometrioid type, mesonephric type, clear cell type, and HPV-
independent adenocarcinoma NOS.** About 15% of cases of endocervical adenocarcinoma
are HPV-independent.*’ For both mesonephric carcinoma and gastric-type adenocarcinomas,
there are HPV-independent precursor lesions that are identified: mesonephric hyperplasia for
the former, and atypical lobular endocervical glandular hyperplasia, gastric AIS for the

latter.’’
HPV-independent Adenocarcinoma, Gastric type

This group of HPV-independent ECAs is identified by cells that exhibit gastric differentiation
with abundant clear cytoplasm and distinct cytoplasmic borders.>*3> This subtype accounts
for 10-15% of all cervical adenocarcinomas worldwide and 20-25% of the Japanese
population.** It is the second-most common subtype of ECA and presents in the fifth
decade.’*® The majority of cases are sporadic. A minor component is seen in Peutz Jeghers
syndrome; a heritable cancer predisposition syndrome that is characterized by germline
STK11 mutations.**** Apical mitotic figures and apoptosis are present but are typically
inconspicuous and not detected easily at 40 to 100x magnification.***’ This tumour is HPV
negative and is often aggressive compared to usual type ECA.** MUC-6 and HIK1083
immunohistochemical tests are characteristically positive.***> A metastasis, especially one
from the pancreaticobiliary tree, should be clinically excluded. The identification of PAXS8

immunohistochemically (a marker of Mullerian origin) favours a primary cervical tumour.*’

Endometrioid-type adenocarcinoma

With an estimated incidence of 1% of all endocervical carcinomas, primary endometrioid
carcinomas of the cervix are exceedingly rare malignant.’* These tumours resemble

endometrial carcinomas of the uterus.** These neoplasms must be differentiated from direct
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extension from the uterine corpus.’® They frequently arise in the background of

endometriosis.?’

Adenocarcinoma, HPV-independent, mesonephric type

Less than 1% of all endocervical tumours are classified as mesonephric adenocarcinomas.?

This subtype primarily affects females in their fifth decade of life and is characterised by
KRAS mutations.?®>%3* The tumour shows mesonephric differentiation and arises from
mesonephric remnants in the background of mesonephric hyperplasia.** Various
morphological growth patterns are recognized, including ductal, tubular, papillary, sex cord-
like, solid, spindled, and retiform.** The tumour cells typically contain scant cytoplasm, and
many of their nuclei may be oval, optically clear, grooved, and overlapping, resembling
papillary thyroid carcinoma.?” The tubular pattern, which is particularly distinctive, is

characterized by cells containing intraluminal PAS (Periodic Acid Schiff)-positive

1 37 vV 34,37

eosinophilic material.”’ These tumours are negative for HP

Adenocarcinoma, HPV-independent, clear cell type

These rare malignant neoplasms account for 3-4% of cervical adenocarcinomas.>**} Sporadic
cases occur in the fifth decade and usually affect the endocervix. Previously this tumour was
common in young women had been exposed to diethylstilboestrol (DES) in utero.?®** These
tumours demonstrate a tubulocystic, papillary, and solid architecture in which hobnailed cells
with clear or eosinophilic cytoplasm and prominent cytoplasmic borders are seen.***® Mitotic

activity is often low.>’
HPV-independent Adenocarcinoma NOS

The term HPV-independent adenocarcinoma NOS is used when immunohistochemistry
cannot be performed, or is unavailable to further subtype the tumour.** These are HPV-
independent tumours that cannot be classified into one of the other HPV-independent
subtypes.>* They are poorly differentiated tumours with a solid architecture, atypical nuclei,

and scant intracytoplasmic mucin.?’

Serous carcinoma

Primary serous carcinoma of the cervix is a diagnosis of exclusion made after the exclusion
of spread from either SC of the ovary, fallopian tube, or endometrium.?® Aberrant p53

staining pattern without HPV infection must be present to consider a primary serous cervical
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carcinoma.>* However, there is now a consensus that most, if not all, cases of serous
carcinoma in the cervix represent metastasis or direct extension from adnexal or endometrial

serous carcinomas.>*

2.7.2 Other subtypes of cervical cancer

Squamous cell carcinoma is the most predominant type of all cervical cancer types, and most
originate in the SCJ. On speculum examination, they can be visualized as an exophytic or
ulceration tumour mass.! The primary aetiological agent is high-risk HPV infection.?® All
squamous cell carcinomas arise from a pre-cancerous lesion of high-grade intraepithelial

dysplasia known as cervical intraepithelial neoplasia 3 or squamous cell carcinoma in situ.

Adenosquamous carcinoma commonly arises from both squamous intraepithelial lesions and
adenocarcinoma in-situ; hence, it comprises both malignant glandular and squamous
epithelial components. High-risk HPV infection is linked aetiologically to adenosquamous

carcinoma.?®%

The rarer subtypes of cervical cancer include neuroendocrine tumours, lymphomas, and
sarcomas. Neuroendocrine tumours can arise independently or in conjunction with squamous
cell carcinoma or endocervical adenocarcinoma.*® These tumours are HPV driven and are
categorized into high-grade and low-grade carcinomas, with the former being more
common.*** High-grade neuroendocrine carcinomas are classified into small-cell and large-
cell varieties.*” These are aggressive tumours that usually present at an advanced stage and

therefore have a poor prognosis.*®

In the female genital tract, lymphomas are exceedingly rare tumours that are challenging to
diagnose on Pap smear or endocervical brushings. These malignancies may be primary or
metastatic; however, distinguishing between primary extranodal origin and metastatic
extranodal disease is challenging.! Lymphoma of the female genital tract may occur in the
setting of systemic haematolymphoid disease. Diffuse large B-cell lymphoma is this site’s

most prevalent subtype.?’

Carcinosarcomas of the cervix are extremely rare, and make up less than 3% of all uterine
carcinosarcomas.! These tumours comprise both malignant epithelial and mesenchymal
components.*® They primarily affect postmenopausal women and present with vaginal

bleeding and a protruding cervical mass.!4
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2.8 CERVICAL CANCER STAGING

The process of staging involves determining the extent of cancer spread, which informs
patient care. Cervical tumours are staged according to the Union for International Cancer
Control (UICC) TNM staging and the International Federation of Gynaecology and
Obstetrics (FIGO) classifications.'®!° Both classifications have been utilized to describe the
anatomical extent of disease and prognosticate patients.® The TNM classification has been
used to assess the extent of nodal and metastatic disease. The FIGO classification has been
revised to include nodal status to correspond with the TNM staging system.® In the FIGO
staging, treatment for cervical adenocarcinoma is guided by the tumour size >2cm, the
percentage of cervical wall thickness involved by tumour, and the presence or absence of

lymphovascular invasion.*!

Tumour staging involves clinical and pathologic examination of the tumour, with clinically
visible tumours staged as IB neoplasms.*! In early-stage microscopic cervical carcinoma, the
tumour is staged based on its depth of invasion. ! The current staging system has several
issues; one being the lack of precise guidelines for measuring invasive carcinoma.*’
Assessment of this parameter can be challenging, especially when the invasive tumour is

adjacent to adenocarcinoma in-situ.*

A pattern-based risk stratification system (Silva-based pattern) was developed in response to
the challenges in staging cervical adenocarcinoma. This system identifies tumours that,
despite being invasive, may be treated more conservatively.*’ The application of this
morphology-based classification may help to identify patients who will benefit from
conservative treatment and have good clinical outcomes. *° These patients would otherwise
undergo radical surgery based on FIGO staging alone. The histopathologic pattern
classification system for endocervical adenocarcinoma strongly correlates with nodal

metastases and recurrence risk.*!

2.9 TREATMENT AND SURVIVAL

Cervical cancer is managed using staging systems, which offer a basis for therapeutic
methods based on the different stages of the disease.® Patient factors such age, fertility
wishes, and health status also influence treatment options.'® Currently, similar treatment
approaches apply for squamous cell carcinoma and adenocarcinoma.* The treatment of an

early-stage disease may involve radical hysterectomy and pelvic lymphadenectomy. For
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locally advanced disease (stages IIB to IVA), adjuvant chemotherapy and radiation therapy
are utilized.*® Palliative chemotherapy is recommended for advanced disease and recurrent

disease.*’

Prognostic factors influencing the survival rate include the disease stage, parametrial
involvement, and histological subtype.'? Patients with cervical cancer in stage IA have a
nearly 100% 5-year survival rate, whereas patients in stage IV have survival rates of 5 % to
15%.? Other factors that affect prognosis and survival are age at diagnosis and comorbidities
such as coinfection with HIV.?® The presence of lymph node metastases and lymphovascular
invasion on histological assessment has a considerable impact on overall survival and is a

good predictor of recurrence.!®
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3.1 ABSTRACT

Background:

The second most common cancer among women, especially in developing countries, is
cervical cancer. Though less frequent than cervical squamous cell carcinoma (SCC),
endocervical adenocarcinoma (ECA) is becoming more common worldwide, especially in

young women. The decline in SCC is attributed to effective screening initiatives.

Objectives:
We aimed to assess the prevalence of ECA and its subtypes and to describe the
clinicopathological characteristics of patients with these tumours at a tertiary South African

institute between 2017-2019.

Methods:

This was a cross-sectional, descriptive study on 156 ECA patients. Following ethical
clearance, demographic data, clinical information, and disease characteristics were obtained
from departmental histopathological reports. Descriptive statistics were used to calculate the
prevalence of ECA. We interrogated the association between age, Papanicolaou (Pap) smear
results, Human Papillomavirus (HPV) status, and Human immunodeficiency virus (HIV)

status with ECA.

Results:

The prevalence of ECA in all malignant cervix carcinoma cases was 6.8% and was more
common in younger women. HPV-associated subtypes were the most common variants. The
usual type of ECA accounted for 24.4% of cases. HIV status was documented in 64.0% of
cases, of which 34.0% were positive. There were no statistically significant associations
between ECA subtype and HIV status (p=0.81) or between ECA subtype and Pap smear

results.

Conclusion:

The prevalence of ECA in South Africa is lower compared to Western countries, which may
reflect the inadequacies in screening modalities of endocervical carcinoma at primary
healthcare facilities. HPV prevails as a cause of endocervical carcinoma. HPV morphologic

hallmarks serve as a practical guide in classifying ECAs according to their HPV status.
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3.2 MANUSCRIPT

3.2.1 Introduction:

Endocervical adenocarcinoma (EAC) is less common in contrast to squamous cell carcinoma
(SCC) of the cervix. However, global estimates indicate that the rates of endocervical

adenocarcinoma relative to those of squamous cell carcinoma are rising in developed
countries, particularly in young women.!” Adenocarcinoma accounts for 10-25% of all
cervical cancers.*® Persistent infection with high-risk human papillomavirus subtypes is the
most important causative factor in preinvasive lesions and most SCCs and adenocarcinomas.
Therefore, surveillance of precancerous lesions, which are at present more frequent than
invasive cancers, is one of the indicators of cancer screening evaluation.*” In developed
countries the decline in cervical SCC is attributed to the early introduction of effective
cytologic screening programs and implementation of HPV vaccination.!” Cytologic screening
effectively detects SCCs in the early stages, whereas adenocarcinomas have been reported to
be less detectable by screening.’® The changing prevalence of oncogenic types of HPV may
also contribute to the increase in adenocarcinoma. Both cervical cancer subtypes have been

linked to persistent viral infection with high-risk HPV strains.>

To date, there have not been studies to assess if similar trends apply to sub-Saharan countries,
and South Africa in particular. Owing to the enormous HIV burden in southern African
countries, most studies have assessed cervical squamous cell carcinoma in HIV-positive
women. Our retrospective study aimed to determine the prevalence of endocervical
adenocarcinoma and its varied subtypes and to describe the age distribution and HIV status of
patients diagnosed at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) in
Johannesburg, South Africa over a 3-year period (2017-2019).

3.2.2 Material and methods:

This retrospective study was performed following approval from the University of the
Witwatersrand’s Human Research Ethics Committee (Clearance number: M191161) and the
National Health Laboratory Service. A Systemized Nomenclature of Medicine (SNOMED)
search yielded a cohort of 156 cases. Haematoxylin and eosin-stained slides of non-usual
subtypes of ECA were retrieved and reviewed to confirm diagnoses. In addition, where HPV
subtyping was not done, the authors (SB and RW) used HPV histologic hallmarks (apical

mitoses and basal karyorrhexis) to subtype cases on microscopy.** Inclusion criteria
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encompassed all primary cases of endocervical carcinoma diagnosed between 2017-2019 and
included mostly cervical biopsies rather than resection specimens. Tumour recurrences,
metastases, and endometrial biopsies were excluded from the data set. Histopathology report
review included extraction of demographic data (age and primary hospital), clinical
information (Pap smear result, HIV status, and CD4 count), and disease characteristics (type
of biopsy, histological subtype, and HPV association). Where the HIV and CD4 count results
were unavailable on the histopathology report, data was sought from the laboratory
information system (TrakCare) (following approval from the Department of Microbiology

and Infectious Diseases).

Descriptive statistics were performed. The data was abnormally distributed, and age groups
were defined as medians with interquartile ranges. ECAs overall, and yearly prevalence was
calculated, and the results were expressed as percentages. The histological subtypes and HPV
associations were recorded and classified according to the World Health Organisation
(WHO) classification of cervical adenocarcinoma 5™ ed. Categorical data were summarized
as frequencies and percentages. Associations of endocervical carcinoma subtype with HIV
status and Pap smear result were assessed using the Chi-Square test, and statistically

significant p-values were set at p-values <0.05.
3.2.3 Results:

A total of 156 endocervical carcinoma cases were diagnosed during the study period. The
youngest patient was 26 years old, and the oldest was 88. Biopsies were submitted from 15
hospitals and clinics that the Department of Anatomical Pathology provides a pathology
service to. The Department of Obstetrics and Gynaecology at Charlotte Maxeke
Johannesburg Academic Hospital referred the bulk of the cases (19.0%).

Demographic and clinical characteristics are summarized in Table 1. The median age of the
patients whose tumours were assessed was 49-years, and the interquartile range was 41.25 -
62. The majority (30.13%) of patients were between 40 and 50 years of age at presentation.
The remainder (28.6%) of patients, were above 60 years of age. The most frequently
examined specimens were cervical punch biopsies which constituted 88.5% of cases. In
contrast, cervical curettings and large loop excision of the transformation zone (LLETZ)

biopsies comprised 1.9% and 6.4% of patient cases, respectively. In only 3.2% of cases, total
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abdominal hysterectomy specimen results were assessed as previous cervical biopsies

demonstrated adenocarcinoma in-situ or the previous biopsy results were unavailable.

The overall prevalence of ECAs in all malignant cervix carcinoma cases was 6.8%. Most
(39.1%) cases were diagnosed in 2017, with a yearly prevalence of 2.7%. The least number
of patients (26.3%) were diagnosed in 2019, and the prevalence rate in that year was only

1.8%.

Assessment of HPV subtyping was performed at the time of initial histological examination,
using p16 immunohistochemistry, a known surrogate marker for HPV infection. In 49% of
the cases, there was diffuse block-type positive staining (Figure 1). HPV in-situ hybridization
(ISH) was performed in 1 case of adenocarcinoma Not Otherwise Specified (NOS), and
HPV-ISH (HPV 16) was positive. In the remainder of cases (51%), where the HPV status
remained undetermined as neither p16 nor in-situ hybridization was performed, the authors
used HPV histologic hallmarks (apical mitoses and basal karyorrhexis) to subtype cases
microscopically). Using this WHO-recommended method, in the absence of ancillary studies,

most (90.3%) ECAs were determined to be HPV-associated (Figure 2).

HPV-associated Adenocarcinoma NOS histology dominated overall (59.0%), compared to
the Usual-type (including villoglandular subtype) accounting for 24.4% of cases. There were
11 (7.1%) cases of mucinous carcinoma, of which mucinous NOS was predominant in 6
(54.5%) cases. The remainder of mucinous carcinomas included 4 intestinal type (36.4%)
cases and 1 (0.6%) case of signet-ring cell type. Fifteen cases (7.7%) were classified as non-
HPV-associated carcinoma, of which clear cell carcinoma accounted for 8 (5.1%) cases,
while HPV-independent gastric type was seen in only 1 (0.6%) case (Supplementary data,
Figure 3).

Patient HIV results were documented in 64.1% of cases. Of these, 34.0% of patients were
HIV positive, and 30.1% were HIV negative (Table 1). The CD4 count was available in 38%
of the HIV-positive cases. The CD4 count ranged from 76-1333 cells/mm3, with the average
CD4 count of 507.68 + 278.9 cells/mm3.

The Pap smear results were undocumented in 71.2% of cases (Table 1). High-grade
squamous intraepithelial neoplasia (HSIL) was recorded in 13.5% of cases that had a Pap
smear result. Only 1.2% of patients had adenocarcinoma in-situ as the precursor lesion, with

0.6% occurring in conjunction with HSIL. Malignancy was confirmed in 9 Pap smears.
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There was no statistically significant association between the endocervical carcinoma
histopathological subtype and the Pap smear result (p=0.81). Similarly, no correlation existed
between the histological subtype and the HIV status (p=0.80). There was no statistically
significant association between HPV association and HIV status (p=0.16) (Table 1).

3.2.4 Discussion:

Our patient cohort comprised predominantly women aged 40-50 (30.1%), comparable to
Pirog et al.’s study.*? In contrast to studies conducted in developed countries, our study
showed an approximately 4% lower prevalence of endocervical carcinoma.®>*® The basis for
this may be the reduced detection of endocervical adenocarcinoma on Pap smears, given their
high endocervical origin, which influences the number of patients referred for
colposcopically-directed biopsies.!**! The lower number of cases that develop in our patient
population may be due to different HPV subtypes or alternate risk factors to those in
developed countries. Of the recorded Pap smear results, the cytological detection of
endocervical adenocarcinoma was low at 5.1%, raising the possibility of similar challenges in
our setting in diagnosing ECA. Furthermore, unlike women in developed countries,
developing countries generally lack access to screening programs.’! In addition, the low
literacy levels and lack of funding for screening programs create further hindrances in
diagnosing and combating ECA.>>*% In our study, Atypical Squamous Cells of Undetermined
Significance (ASCUS) was found in 1.3% of screened women, Low-grade squamous
intraepithelial lesion (LSIL) in 2.6%, and HSIL in 13.5%. Our LSIL and ASCUS results are
comparable to those documented by Sachan et al., who reported ASCUS in 2.9%, LSIL in
5.1%, and HSIL in 0.5% of their screened women.> The higher number of HSIL lesions in
our study may be attributed to the low turnout for voluntary screening. Therefore, most
women present later with high-grade dysplasia.> The implementation of the 2001 national
cervical screening program in South Africa by the National Department of Health (NDoH)
has been challenging and has thus seen the incidences and mortality rates of cervix carcinoma
persist, not only in South Africa, but in the majority of other Sub-Saharan African

countries.”*>>

Most cases in our study lacked characteristic morphological features to group them into a
specific subtype such as usual type, mucinous, or many others under the current WHO
classification of ECA. As a result, most cases were grouped into adenocarcinoma NOS,

comprising 59.0% of the study population. Usual-type adenocarcinoma was the next most
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common subtype, but was much lower than that quoted in previous research which showed
that the usual-type comprises up to 80% of cases of ECA.!"* This disparity may be seen
because of the varied histological patterns of ECA.?® This creates diagnostic difficulties,
especially in small biopsies such as cervical punch biopsies, which were this study's most
frequently examined specimens (88.5%). The hesitancy of pathologists to commit to a final
diagnosis or a specific histological subtype on cervical biopsies may explain this outcome. In
many cases, the definite classification was deferred to the excision specimen. However, in
light of the WHO’s recently recommended HPV histologic hallmarks (apical mitoses and
basal karyorrhexis) it is hoped that pathologists may be able to commit to a definitive

diagnosis on biopsy specimens which will help guide further patient management.

In our study, the least reported subtypes were HPV-independent tumours. These included
clear cell carcinoma (5.1%) and serous cell carcinoma (1.3%), which are rarely diagnosed in
the literature.*’ In the current WHO classification of ECA, primary serous carcinoma of the
cervix is a diagnosis made based on an aberrant p53 immunohistochemical staining pattern

without HPV infection, after excluding extension from the uterus and ovary.>*

Overall, HPV-associated ECA subtypes were the most diagnosed (90.3%) in our study, and
their prognosis is known to be better than HPV-independent adenocarcinomas.’® HPV in-situ
hybridization was rarely performed, due to resource limitations and a lack of in-situ
hybridization facilities. HPV subtyping using p16 immunohistochemistry demonstrated
diffuse block-type positivity in 49.0% of the cases. HPV histologic hallmarks (apical mitoses
and basal karyorrhexis), as referenced in the World Health Organisation (WHO)
classification of cervical adenocarcinoma 5" ed were used to subtype the remainder of 51.0%
cases on microscopy. Despite HPV status playing a role in prognosis, it is of no importance in
treatment. There is no specific treatment strategy based on histologic type or relation to HPV,

as all ECA tumour subtypes are treated similarly.!”#8416

HIV infection remains rampant in South Africa, increasing the risk for cervical carcinoma
six-fold.>? This positive association between HIV and cervical carcinoma has been reported
in Western countries such as Italy, France, and Spain.’” Similar findings were noted in studies
from Uganda and Tanzania.’® A slightly higher number of our ECA cases were co-infected
with HIV, suggesting that a synergistic relationship may exist between HPV infection and

HIV. However, these findings were not statistically significant. Despite some studies
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reporting positive associations, studies in Africa, notably Tanzania and Uganda, performed at
the beginning of the Acquired Immunodeficiency Disease Syndrome (AIDS) pandemic, and
in 2011, showed no association between HIV and cervical carcinoma.>® This negative
association is attributed to the fact that the progression of dysplasia to malignancy is

multifactorial and not only dependent on immune status. 0

Silverberg et al. found that cervical neoplasia risk and thus, cancer risk for both squamous
and endocervical cancers is increased in women with CD4 count < 500 cells/mm?>.%! The
average CD4 count recorded in HIV-positive cases in our study was on average 507
cells/mm?. Hence, no significant associations were apparent in our cohort. Similar results
regarding low CD4 count and its associated increased risk of HPV infection were found in a

study by Chakravarty.'8

3.2.5 Study limitations and recommendations:

While the majority of patient results were anticipated to be available on the NHLS LabTrack
system, it is acknowledged that a subset of patients may have had their HIV and CD4 count

tests conducted in private laboratories, to which we lack access.

Upon reviewing clinical request forms and searching the NHLS data system, only 64% of
HIV results could be documented. Among those with positive HIV results, only 38% had an
accompanying recorded CD4 count. Data collection was compromised by several factors:

1. Incomplete Clinical Data: The inadequacy and partiality with which clinical data
and results are filled out by clinical colleagues, on the patient request forms
contributed to missing information.

2. Data Entry Errors: Upon receipt and registration of specimens, multiple variables
require entry such as patient name, hospital number, and date of birth amongst other
identifiers, and errors in this process can compromise data retrieval from the NHLS
TrakCare system.

3. System Migration Issues: CMJAH's migration to a new patient identification and
registration system resulted in changes to patient identification numbers. In many
cases, the previous numbers were not adequately registered, complicating the retrieval

of historical data and thus limiting our access to patient results.
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Our ethical clearance did not permit us to directly contact patients whose HIV results were
not found on the NHLS LabTrack system.

The limitations highlighted above significantly impacted on our ability to obtain HIV results
and CD4 counts for each of our patient cases. Our assessment and statistical analyses for HIV
results and CD4 counts are thus only reflective of the cases in which these results were

obtained. Thus, we cannot extrapolate these results to the entire cohort in our study.

The Pap smear results were not documented in many cases (71.2%). Therefore, ECA's low
detection rates on Pap smear results should be interpreted cautiously. Limited data may have
influenced this result, and a larger cohort of cases with available Pap smear results may give

more accurate results with implications in the interpretation thereof.

Confirmatory HPV subtyping using genotyping, p16 immunohistochemistry or HPV-ISH
was not assessed in this study. Further, HPV subtyping and a more complete data set on HIV
and CD4 count can be used in future studies to investigate the association between

endocervical carcinoma, HPV subtypes, and HIV status, as well as CD4 count.

The correlation between biopsy results and the final diagnosis made on excision specimens

can be assessed in future studies.

Further research is needed to investigate the impact of HPV vaccination and screening

programs on the incidence of ECA in southern Africa.

3.2.6 Conclusion:

The overall prevalence of endocervical carcinoma (ECA) in South Africa is lower compared
to Western countries, which may reflect inadequacies in the screening modalities available in
our primary healthcare facilities. Despite this, HPV remains a predominant cause of ECA.
Our study emphasizes that strict adherence to the WHO guidelines for the morphological
classification of ECA is essential. In the absence of ancillary studies, identifying HPV-
associated histological features serves as a practical approach for classifying ECAs according

to their HPV status.
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3.3 TABLES:

3.3.1 Table I. Demographic and clinical data (N=156)

CHARACTERISTIC VALUE

MEDIAN AGE AT DIAGNOSIS, years 49 (41.25-62)

AGE INTERVAL FOR ECA SUBTYPES,

years
HPV-associated Adeno NOS 36-46
Usual-type including Villoglandular and

Mucinous
Serous Ca 58-68
HPV-independent gastric type
HPV-independent Adeno NOS

Clear cell Ca 69-79
HIV STATUS N (%)
Positive 53 (34.0)
Negative 47 (30.1)
Unknown/No result (NR) 56 (35.9)
PAP SMEAR N (%)
Unknown/No result (NR) 111 (71.2)
NILM 1 (0.6)
LSIL 4 (2.6)
HSIL 21 (13.5)
ASCUS 2(1.3)
ASCH 3(1.9)
AGC 2(1.3)
Adenocarcinoma in-situ 2(1.3)
Adenocarcinoma in-situ & HSIL 1(0.6)
Adenocarcinoma 8(5.1)
Carcinoma 1(0.6)
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P16 IMMUNOHISTOCHEMICAL STAIN %
Positive 471
Negative 1.9
Not performed/No result 51.0
(NR)

3.3.2 Table II. Chi-square P values to analyse significant associations

VARIABLES P-value
(0.05)

ECA subtype association to HIV status 0.88

ECA subtype association to Pap smear 0.82

result

HPYV association to HIV status 0.29
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HPYV related endocervical adenocarcinoma (a-d): (a, b) usual type endocervical
adenocarcinoma, (c) villoglandular, (d) mucinous carcinoma of no special type (NOS), (e)
Periodic acid—Schiff—diastase (D-PAS) stain in mucinous carcinoma, and (f) p16
immunohistochemical stain showing diffuse block-like positivity in tumour cells. HVP
unrelated carcinomas (g-h): (g) serous carcinoma, and (h) clear cell carcinoma. Original
magnification: 100x (a, c, d, g and h), 200x (e and f) 400x magnification (b).

3.4.2 Figure 2. Column chart illustrating the classification of ECA according to HPV
status

3.4.3 Figure 3. Bar chart illustrating the frequency of endocervical carcinoma subtypes

*Usual type including villoglandular.

*Mucinous including mucinous nos, signet ring cell type, and intestinal type.
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APPENDIX 1: DATA COLLECTION SHEET

Study no | Age Sex HIV CD4 Pap smear L- ECC HPV
P/N/UN | Count | SIL/H-SIL/GPIN | HS R/NR
KEYS:
P = Positive
N = Negative

UN = Unknown

L-SIL = Low grade squamous intraepithelial lesion

H-SIL =High grade squamous intraepithelial lesion

EGPIN= Endocervical glandular intraepithelial neoplasia

ECC = Endocervical cancer

HS = Histological subtype

HPV = Human papilloma virus

R = Related

NR = Non-related
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