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ABSTRACT:

Introduction:

Breast carcinoma is the most common malignancy amongst women in South Africa. Triple
assessment has been pivotal in the work up and management of breast carcinoma. Breast
cytology has been used as a component of the triple assessment. Although core needle biopsy
(CNB) is the gold standard and the preferred diagnostic modality, there is still a role for fine
needle aspirate cytology (FNAC) in resource limited settings. The present study was conducted
at Groote Schuur Hospital in Cape Town, South Africa.

Aims:

1. To assess the utility of the International Academy of Cytology (IAC) Yokohama
System for Reporting Breast FNAC five category stratifications in our institution.

2. To assess the respective risk of malignancy (ROM) for each category.

3. To assess the diagnostic yield of the breast FNAB at our institution by comparing it to
the matched histopathology over a 12-month period.

Methodology:

A retrospective longitudinal descriptive study was done. A computerized search on TrakCare
NHLS for the year 2019, identified 884 patients who had breast cytology and corresponding
histology specimens. The cytology categories(C1-C5) were first reclassified according to the
IAC Yokohama system. The new cytology category was then compared to the histological
diagnosis for each patient. Sensitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV) and risk of malignancy (ROM) were calculated.

Results:

The sensitivity, specificity, PPV, and NPV were 83.10%, 93.01%, 88.86% and 89.13%
respectively. The Cohen’s kappa coefficient was 0.659 and percentage agreement was 80.85%.
The ROM was calculated; insufficient (9.09%), benign (4.46%), atypia (45.28%), suspicious
for malignancy (72.5%) and malignant (91,09%).

Conclusion:

Breast aspiration cytology performed at GSH has shown good correlation with histopathology
as well a high sensitivity and specificity comparable to international standards. The ROM is
comparable to previous similar studies. Overall, our results show that breast aspiration cytology
is a rapid, accurate and cost-effective diagnostic procedure in our institution that is very useful
in the diagnosis of benign and malignant breast lesions.
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CHAPTER 1:

LITERATURE REVIEW:

1.1 Introduction:

Breast cancer is the leading cause of death amongst women with 685 000 related deaths
recorded globally in 2020 and 2.3 million newly diagnosed cases (WHO, 2021). South Africa
in 2017 had breast cancer as the most histologically diagnosed cancer in women with a total of

9624 out of 41653 cases (NICD, 2020).

Breast pathology is common amongst women. Breast lesions can be classified as benign,
borderline, or malignant. Benign breast lesions are the most common pathology with malignant
cases forming a smaller proportion of the total cases. Women commonly present with a myriad
of symptoms ranging from mastalgia, nipple discharge, skin changes and more commonly
breast lumps. Common benign breast lesions include fibrocystic disease, fibroadenomas, breast

abscesses and intraductal papillomas.

Breast carcinoma is the most common malignancy of the breast. Risk factors associated with
breast carcinoma include old age, family history of breast carcinoma or other carcinomas, early
age of menarche, advanced age at first pregnancy and or delivery, and lower number of
children. Protective associations include breastfeeding duration, parity, oral contraceptive use,

past surgical history of oophorectomy and or hysterectomy (Sufian et al., 2015).

1.2 Triple assessment:

Breast carcinomas usually present as late stage malignancy. Screening is the corner stone in
the management of breast carcinoma as it helps in the identification of small and early lesions.
Mammography has been used as an ideal tool in the screening of women over 40 years with a
sensitivity of 97%, a specificity of 64.5%, a positive predictive value of 89%, and a negative
predictive value of 90.9%, with a diagnostic accuracy of 89.3% (Zeeshan et al., 2018).

Mammography is a relatively expensive tool. Low to middle income countries are unable to
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provide this screening tool for many of their patients due to the high costs, hence the reliance
on self-breast examination or breast examination by a trained health worker (Lince-Deroche et

al., 2017).

The high incidence and prevalence of breast carcinoma has led to many interventions in the
screening and management of breast carcinomas. Triple assessment currently plays a pivotal
role in the assessment and management of breast carcinoma. Triple assessment includes breast
clinical examination, mammography and/or ultrasonography, and cytology {FNAB/Core
needle biopsy (CNB)}. With the advent of triple testing for breast malignancies, fine needle

aspirate biopsy (FNAB) has become an integral part of the evaluation of breast lesions.

1.3 Fine needle aspirate biopsy (FNAB).
1.3.1 Advantages of fine needle aspirate biopsy:

FNAB was first introduced in the 1930s (Ellis & Martin, 1934), it has been used as a first line
diagnostic procedure over the years for patients with breast lesions. Indications for FNAB of
breast lesions include evaluation of cystic lesions, diagnosis of primary, recurrent or metastatic
breast cancer and axillary staging of invasive breast cancer (Harigopal & Chhieng, 2010).
Currently, the use of breast fine needle aspiration cytology varies greatly between hospitals
and cities and between developed and developing countries. It offers many advantages; it is
fast, easy, cheap, it shows high accuracy, sensitivity, and specificity. It is minimally invasive,
causes minimal physical and psychological discomfort, can be performed with little
complications (Mendoza et al., 2011) and is highly acceptable to patients. FNAB also provides
material for cell blocks allowing immunohistochemistry to be performed
(immunohistochemistry helps in the identification of prognostic indicators), polymerase chain

reaction (PCR) and other potential molecular testing (Schmitt & Vielh, 2015).

1.3.2 Disadvantages of fine needle aspirate biopsy:
Specimen inadequacy and lower accuracy when compared to core needle biopsy:

The greatest challenge with FNAB is inadequacy of specimens. Specimen inadequacy can
result from poor quality of the FNAB procedure and poor smearing technique. In fact poor

performance of FNAB and poor technique in direct smears have been called the elephant in the
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room in breast cytology (Field, 2018). Traditionally cytopathologists were responsible for
aspirating palpable lesions however with improvement in radiology screening, palpable and
non-palpable lesions are increasingly being sampled by radiologists and their trainees,
especially in developed countries. Whilst cytopathologists are immediately aware of their
sampling techniques because they report on the slides, the same cannot be said for the

radiologist who often have minimal contact with the reporting cytopathologists.

In addition, the incidence of inadequate FNA specimens is unacceptably high in many
institutions, thus the high suboptimal accuracy has led to criticism of FNAB (Wells et al., 1999)
in the management of breast cancers. Some studies have been done to evaluate the efficacy of
repeat core biopsy versus repeat FNAB in patients with breast lumps whose initial cytology
was insufficient or suboptimal for diagnosis. It was shown that repeat core biopsy was more
efficacious in making a diagnosis in comparison to FNAB with the sensitivity for the definitive
diagnosis of carcinoma on repeat cytology and core biopsy being 10 and 89 per cent

respectively (Carty et al., 1994).

The high inadequacy rates has led to a decrease in the number of FNAB being done in some
developed nations resulting in less training opportunities for radiologists and pathologists alike
giving rise to inadequate training. This is a challenge because FNAB requires not only good
training and ongoing experience but also constant monitoring of the diagnostic yield and

adequacy rates.

FNAB is associated with lower accuracy when compared to core needle biopsy. The accuracy
of FNA is even lower with non-palpable lesions, however this to some extent depends upon
the skill of the aspirators, cyto- screeners and cytopathologists involved in the procedure
(Oyama, Koibuci & Mckee, 2004). This disadvantage can be offset by use of ultrasound guided
fine needle aspiration. Although ultrasound can be helpful in assessing of both non-palpable
and palpable lesions studies have shown that in the case of palpable lesions; an increased in
dwell time in the lesion can result in increased incidence of blood contamination and clotting
of material in the needle. In addition if aspiration is applied early on without the cutting action
of the needle in the lesion then the result can be inadequate , haemodilution and obscured

material (Zedie, 2018).



One of the major goals of breast FNAB is to differentiate benign from malignant lesions.
However, differentiation is not possible in all cases due to significant overlap of the
cytomorphologic features of both benign and malignant breast lesions (Mendoza et al., 2011)

leading to false positives and false negatives.

1.4 Quality assurance issues:

Moreover, FNA of the breast requires a level of expertise in cytopathology that is not readily
available in some institutions (Oyama, Koibuci & Mckee, 2004). The greatest quality
assurance issue in providing a breast FNAB is the quality of the technique of the FNAB
procedure and the quality of the technique in the making of direct smears. Best results are
achieved when aspiration is done by a trained or training radiologist in the presence of a
pathologists specialized in cytopathology (cytopathologists). Due to limited resources; a
trained radiologist and cytopathologist may not be available on site in a breast clinic to perform
such tests in most developing countries (Kocjan et al., 2008). A study by Berner et al., (2003)
compared the utility of FNAB vs CNB and concluded that FNAB is most accurate when
experienced cytopathologists are available and a rapid on-site evaluation is done (ROSE) to

determine sample adequacy.

1.5 Rapid on-site evaluation (ROSE):

ROSE is service that cytopathologists or cytotechnologists commonly perform to check the
adequacy and cellular content of FNAC or touch imprints. When properly done, ROSE informs
the operator of the need to obtain additional material for inadequate specimens or in cases of
malignancy, more material for cell block and/or immunohistochemistry. A meta-analysis by
Schmidt et al (2013) showed an overall 12% increase in the adequacy rates with the
introduction of ROSE. The use of ROSE is however operator dependent for example study
sites with high adequacy rates showed less improvement with the introduction of ROSE
(Tambouret et al., 2014) whilst those with high inadequate rates showed significant
improvement in adequacy rates that is, the added value of ROSE is inversely proportional to

the skill of the operator.



Whilst ROSE improves efficiency, there has been controversy on who should perform ROSE
that is, cytopathologist vs cytotechnologist. Cytotechnologists may not be able to make the
final diagnosis but are more efficient in picking adequacy related issues (Burlingame et al.,
2012). On the same issue, another challenge is that ROSE is time consuming and not well
reimbursed compared to time spent on reading a surgical biopsy, as a result pathologists may

choose to opt out of ROSE.

1.6 Sensitivity and specificity of FNAB and CNB:

Over the years, ultrasound guided FNAB cytology and CNB are often used in conjuncture to
aid the diagnosis. In developing countries where financial constraints play a major role, FNAB
alone still plays a pivotal role in diagnosis and management of breast lesions. There has been
a lot of research done to determine the sensitivity and specificity of FNAB vs CNB. There is
however controversy on the sensitivity and specificity of FNAB vs CNB in literature. An older
study showed that while the specificity of both FNAB and CNB approach 100%, the sensitivity
of FNAB was higher (97%) than the sensitivity of CNB (90%) in the diagnosis of palpable
breast lesions (Ballo & Sneige, 1996). Another study by Hatada, et al. (2000) showed that
ultrasound guided fine needle aspirate (US-FNAB) had a slightly higher sensitivity than CNB
(86,9% vs 86.2%) however the diagnostic accuracy and specificity of CNB was higher than
that of FNAB.

Most studies on the other hand have shown that CNB is more sensitive and more specific than
FNAB leading to some countries abandoning the use of FNAB in favour of CNB (Field et al.,
2020). Another study by Frankel et al. (2011), showed that CNB had both higher specificity

and sensitivity compared to FNAB.

However, some studies advocate the use of FNAB and CNB in combination in order to increase
absolute sensitivity without affecting specificity thereby leading to a decrease in the rate of

inadequate diagnosis in the evaluation of breast cancers (Westenend et al., 2001).

1.7 Core needle biopsy (CNB):

CNB has been shown to be superior to FNAB in the diagnosis of breast lesions because of its

higher accuracy and correct typing of both benign and malignant lesions as discussed above.



In addition, CNB has a higher utility because the incidence of inadequate specimens is lower
than for FNAB. CNB is also a less invasive procedure than open biopsy, and its utility in
combination with mammographic or ultrasonographic guidance for non-palpable lesions is
especially high. CNB also gives further information of hormone receptor status, tumour grade
and presence of lympho-vascular invasion and is therefore more specific and cost effective in
giving a definitive histopathological diagnosis, thereby avoiding unnecessary surgical

management and can also be used as an alternative to open biopsy(Bhatta et al., 2019).

Despite these advantages of CNB, most participating countries use FNAB as the first-line
pathological investigation in both screening and symptomatic populations, except for
microcalcifications (Kocjan et al., 2008). FNAB is relatively cost effective for the pre-
operative diagnosis of palpable and ultrasound detected impalpable breast lesions. When triple
assessment is concordant, final treatment may proceed based on FNAB, without a tissue

biopsy.

1.8 Grey areas in diagnosis of breast lesions:

The use of FNAB in the evaluation of breast lesions has changed substantially over a period of
20 years; mainly due to changes in screening programs and available treatments and recent
preference for CNB. In 1996 the National Cancer Institute (NCI) proposed five diagnostic
categories to allow uniform approach and evaluation of breast lesions by cytopathologists

(Abati, 1997). The five categories are listed below:

Table 1.1. Breast cytology categories.

Cytology reporting category

C1 Inadequate

C2 Benign

C3 Atypia, probably benign
C4 Suspicious of Malignancy
C5 Malignant




An inadequate report was issued when the material aspirated was scanty or acellular or if there
was a technical problem making it difficult to make a proper report. A benign diagnosis was
made only when the specimen was adequate and had benign cytomorphology. A malignant
diagnosis was only made when the specimen was adequate with definite malignant
cytomorphology. However, C3 and C4 were borderline categories. These borderline categories
not only provided scope for the cytopathologists to make mistakes but spoke volumes on the
difficulties experienced and the limitations associated with interpretation of breast smears
(Mitra & Dey, 2015). In addition, these grey areas not only confused clinicians but were also
surrounded by controversy; they raised questions on the risk of malignancy of each category
and the implications on patient management (Bak et al., 2005). The limitations of this
classifications system led to its’ review and the introduction of the Yokohama international

academy of cytology breast reporting system in 2016.

1.9 International Academy of Cytology Yokohama System for reporting Breast
Cytopathology (IAC Yokohama system):

In 2016, the International Academy of Cytology (IAC) established a “Breast Group” which
included pathologists, radiologists, surgeons, and oncologists mainly to produce
comprehensive and standardized guidelines for breast FNAB cytology reporting. The IAC
Yokohama System for Reporting Breast Cytopathology incorporates the indications for breast
FNAB cytology, FNAB technique, smear making and material handling, a reproducible
standardized reporting system, the use of ancillary diagnostic and prognostic tests, and
correlation with clinical work-up algorithms. Ultimately, the aim is to facilitate clinician’s

understanding and use of FNAB cytology in breast pathology (Field, Schmitt & Vielh, 2017).

In the Yokohama System for Reporting Breast Cytopathology, the “Breast Group” has
proposed a five-category classification: category 1- insufficient material; category 2- benign;
category 3- atypical, probably benign; category 4- suspicious for malignancy, probably in situ
or invasive carcinoma; and category 5- malignant (Field, Schmitt & Vielh, 2017) this is

summarised in the table below.



Table 1.2. International Academy of Cytology Yokohama System for reporting Breast

Cytopathology five category classification system (Field, Schmitt & Vielh, 2017).

Category ROM?, % Management® LMICMX*® Comment
Insufficient 2.6-4.8  Review clinical and imaging find- Review clinical find- At ROSE, if inadequate due to a tech-
ings; if imaging indeterminate or ings; if suspicious nical issue or the material does not
suspicious, repeat FNAB or proceed ~ repeat FNAB explain the clinical or imaging findings,
to CNB; if imaging benign consider repeat FNAB up to a total of 3 times,
repeat FNAB ideally using ultrasound guidance; if
FNAB still insufficient, proceed to CNB
Benign 1.4-2.3  Review clinical and imaging find- Review clinical find- At ROSE, if the cellular material does
ings; if “triple test” benign, no ings: if benign, nothing  not explain the clinical or imaging
further biopsy required, and review  further; if suspicious, findings, repeat FNAB, up to a total of
depends on the nature of the lesion; ~ repeat FNAB 3 times, using ultrasound guidance;
if clinical and/or imaging indetermi- follow-up depends on the nature of the
nate or suspicious, repeat FNAB or lesion, e.g., abscess — 2 weeks after anti-
proceed to CNB biotics, fibroadenoma - 12 months;
some centers review in line with screen-
ing program policy
Atypical 13-15.7  Review clinical and imaging find- Review clinical findings At ROSE, if atypia is considered due to
ings; repeat FNAB if atypia consid- and repeat FNAB; man-  a technical issue, repeat FNAB; if cellu-
ered likely to be due to a technical age based on FNAB lar material adequate and atypical, pro-
issue; if good material available and category; if further ceed to CNB
atypical, repeat FNAB or preferably ~ FNAB atypical, consid-
proceed to CN'B¢ er excisional biopsy
Suspicious  84.6-97.1 Review clinical and imaging find- IF no CNB available, At ROSE proceed to CNB
ings; CNB is mandatory® excision biopsy
Malignant ~ 99.0-100 Review clinical and imaging find- If no CNB available, At ROSE may proceed to CNB

ings; CNB if any discrepant findings.

If “triple test” is concordant and
malignant, proceed to definitive
management® 8

excision biopsy

A standardised reporting system enables the reproducibility of the results across the institutions
and countries and facilitates better communication between the pathologists and the treating

surgeon or oncologist.

Some studies have been done to evaluate the efficiency of Yokohama reporting system in
different settings. Agarwal, A. et al (2021) looked at the accuracy of using the Yokohama
international reporting system in breast cytology and concluded that it was suitable for
reporting breast lesions on FNAB. Wong, PY. et al, (2021) investigated the utility of the IAC
Yokohama system, and also concluded that the Yokohama system is a reliable, evidence-based,
and standardized reporting system that helps to facilitate communication among

cytopathologists, radiologists, and surgeons toward individualized patient management.

The Poornima et al. (2019) study calculated the risk of malignancy and compared it with
previously published reports; Montezuma et al. (2019) and Wong S et al. (2019). They reported
8



a similar ROM, in addition the study concluded that the Yokohama reporting system helped in

providing diagnostic clarity to the pathologists and helped clinicians better manage patients.

1.10 Situational analysis at Groote Schuur Hospital (GSH), Cape Town, South Africa:

Breast cancer is the most common cancer globally. In South Africa, it has been identified as a
national health priority as it is not only the most prevalent cancer, it is the leading cause of
death among South African women. In the Western Cape, breast cancer is the most common

cancer affecting women and the increasing incidence is a major health concern.

Groote Schuur Hospital (GSH) is one of two tertiary hospitals providing breast cancer care in
the city of Cape Town. It services a population of approximately two million and offers the full
spectrum of breast cancer care from diagnosis to oncological and palliative care. The first entry

point to the breast cancer service is through the Breast Clinic.

The annual number of newly diagnosed breast cancer patients utilising the Groote Schuur

Hospital breast cancer service has significantly increased from 320 in 1999 to 608 in 2017.

There is current focus on cancer care by the National Department of Health. This includes
strategies such as the National Cancer Campaign and the development of the companion
document entitled Clinical Guidelines for Breast Cancer Control and Management. This
creates the opportunity for multidisciplinary breast teams to optimise coordinated breast cancer

carc.

The companion document outlines the guidelines for Specialist Breast Units (SBUs) which
need to have a multidisciplinary capacity for diagnosis and appropriate management of benign

and malignant breast disease.

These units are tasked with running diagnostic Breast Clinics for women who are referred from
primary care facilities or health practitioners with breast complaints where patients are able to
access same day clinical evaluation, radiological assessment and tissue diagnosis as appropriate

to each clinical scenario.

This one-stop diagnostic model implies that after a single visit a patient may be allocated into

the relevant referral pathway for malignant disease, benign disease or discharge.



The advantages of these one stop diagnostic clinics are numerous. These include immediate
referral to oncology for malignant disease as well as a decrease in multiple clinic visits for
investigation and results. There is also an associated decrease in transport costs and loss of
income; increased efficiency of evaluation and discharge where applicable. In addition, there
is an alleviation of anxiety by eliminating waiting times for a diagnosis and reducing loss to

follow up, especially patients with malignant disease.

Patients with breast lesions routinely have both an FNAB and CNB done on a single visit.
Discordant diagnoses are not only investigated further but also discussed by a multidisciplinary

team.

FNAB of the breast was first introduced at GSH in July 1982. The first study comparing breast
cytology and histology was published in 1987 (Learmonth et al., 1987) whereby the first 1500
cases done over a period of 3 years (July 1982 to February 1985) were evaluated. The study
reported 358 malignant cases, 150 suspicious, 700 benign and 292 inadequate cases. Of the
358 malignant cases, 349 had a histological diagnosis of malignancy and 9 were benign (false
positive). Sensitivity and specificity were unfortunately not calculated in the study. Little
similar research has been done over the past 34 years in the form of an audit that compares the

breast cytology to histopathology at GSH.

Therefore, there is need for a recent audit to be undertaken in the department in order to identify
any deficiencies in the sampling techniques at the breast clinic and in the diagnosis of breast
lesions in the division of anatomical pathology. This information can be used in informing
decisions on training or retraining of staff in sampling techniques or to decide whether
cytological examination of specimens should continue to be offered alongside core needle
biopsy or whether FNAB, as a diagnostic tool, should be abandoned all together. To our
knowledge, this is the first study of this nature to be done in South Africa to date.

Problem Statement:

Is FNAB still an efficient and acceptable diagnostic tool in the diagnosis of breast cancer in

Cape Town, South Africa?
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1.11 Aims:

1.

To assess the diagnostic yield of the breast FNAB at our institution by comparing it to

the matched histopathology over a 12-month period (January 2019-December 2019).

To assess the respective risk of malignancy (ROM) for each International Academy of
Cytology (IAC) Yokohama System for Reporting Breast Fine Needle Aspiration
Biopsy (FNAB) Cytology category.

To assess the utility of IAC Yokohama System for Reporting Breast Fine Needle
Aspiration Biopsy (FNAB) Cytology five category stratification in our institution.
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CHAPTER 2:

MATERIALS AND METHODS

2.1 Ethics approval:

The research protocol was submitted to the Human Ethics Research Committee for review
(please see appendix 3). Approval was granted on the 16% of April 2021 with the reference
number of HREC REF: 229/2021. Data extraction was only initiated after ethics approval was
granted.

2.2 Study design:

The study is a retrospective longitudinal descriptive study that is quantitative in nature. A
retrospective study was necessary because the data is readily available on the NHLS website
and was therefore cheap and affordable to collect data for the study. In addition the time
required to collect the data for a retrospective study was shorter than if a prospective study

had been undertaken.

2.3 Sample selection:

The study was done at Groote Schuur hospital, Observatory Cape Town. Participants were
selected from the breast clinic which runs once every week. Patients usually have breast lumps
on presentation and are referred from the catchment areas. After clinical examination fine
needle aspiration for cytology is done if indicated. There is usually a cytology technician on
site who reviews the adequacy of the specimens once smearing has been done (a form of rapid
onsite evaluation). The FNAB is usually followed by a core needle biopsy for histology. The
cytology and histology specimens are reviewed independently by the cytopathologist and
histopathologists respectively. In the event that the results are discordant, the patient is usually
discussed at the multidisciplinary team where decisions on further management are discussed.
Patients with both inadequate cytology and histology are offered repeat procedures, otherwise

histology is considered the gold standard when available.
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Cohort: 884 patients with cytology and corresponding histology were selected from the list of
patients seen at Groote Schuur Hospital breast clinic in 2019. The age distribution was 18-95

years.

2.4 Methods:

A research protocol was submitted to the University of Cape Town Human Research Ethics
Committee (HREC) for approval of the study. After receiving ethics approval, a computerized
search of National Health Laboratory Service (NHLS) TrakCare was performed on all the
breast histology specimens from the Division of Anatomical Pathology, Groote Schuur
Hospital, National Health Laboratory Service for the year 2019 (1% January — 31%' December).
An attempt was made to collect all the cytology data first as per research protocol submitted to
Human Ethics Research Committee however, the Trakcare research engine was very slow
yielding one day’s data over a period of two days; making data collection tedious. Modification
to the research criteria was made so that histology core needle biopsies were extracted first.
The modification was made because the histology research criteria was more efficient than the
cytology one in yielding the required data. The integrity of the data collection was maintained
during the process as the main aim of the study was to match cytology with histology results;

this was still achieved regardless of the starting point.

The Trakcare histology research criteria used was “breast”. The search engine yielded research
results that included all breast histology specimens (core needle biopsies, lumpectomies, wide

local excisions, simple mastectomies and radical mastectomies).

The software system brought up patients names with reference to their respective episode
number. The episode number was used to fetch further information of the participant by
looking up under cumulative history (all the laboratory investigations ordered under the
patients unique hospital number appear under this icon). A scroll down of the cumulative
history allowed identification of the previous cytology and/ histology request and results. Only
breast core needle biopsies done at Groote Schuur Hospital breast clinic with corresponding

cytology from the retrieved data were included in the study.

Since most patients have both FNAB and CNB done on the same day; the date of the CNB was
matched to the date of the FNAB. Demographics for each participant were also collected

namely, age and sex. The ethnicity of each participant was unfortunately not available on
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Trakcare. A total of 3188 cases were found, and of these 884 participants had core needle

biopsies with corresponding cytology.

All identified participants were anonymised, and assigned a study number. Laboratory and
hospital numbers used for patient identification were removed in the final data, to ensure

patient confidentiality.

The following exclusion and inclusion criteria were used for patients who were seen at Groote

Schuur Hospital:

Inclusion criteria:
e All patients 18 years of age or older .

e Patients with both breast cytology(FNAB) and corresponding histology
specimen(CNB).

e Patients must have been seen at Groote Schuur Hospital breast clinic.
Exclusion criteria:

e Patients under the age of 18 years

e Patients with breast histology specimen(CNB) without corresponding cytology.

e Patients seen at other Cape Town breast clinics such as Mitchell’s Plain Hospital and

Somerset Hospital.

The data collected was recorded on Excel spread sheet, that is personal descriptors, cytology

results and corresponding histology results.

Once all the corresponding cytology data was collected; the primary investigator
retrospectively reclassified the specimens according to the newly proposed IAC Yokohama
reporting system for breast cytology. The following 5 categories were used: Insufficient (C1),

benign (C2), atypical (C3), suspicious for malignancy (C4) and malignant (C5).
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Each participant’s histology was graded as follows: Suboptimal for diagnosis (B1), benign
(B2), atypia of unknown significance (B3), Atypia suspicious for malignancy and malignant

(BS).

The populated and coded data was then exported to Stata for analysis. A statistician was

consulted to help with analysis.

2.5 Statistical Methods:

All statistical analyses were conducted in Stata version 16.1 which was released in February
2020 (an update of the previous Stata version 16.0 released in 2019). Statistical significance
was set at p<0.05. A histogram was used to describe the age distribution in participants, as well
as mean and standard deviation. A pie chart was used to describe gender; frequencies and
percentages were used to describe gender. Frequencies and percentages were used to describe
cytology and histology categories. Pearson’s chi-squared test was used to compare risk of
malignancy across cytology categories. Cohen’s Kappa for two unique raters was used to
calculate interrater agreement between cytology and histology categories. We calculated
sensitivity, specificity, positive predictive value and negative predictive value of FNAB

cytology in detecting breast malignancy using histology as the gold standard.

In order to achieve the specific aims the following statistical methods were employed:

Aim 1: To assess the diagnostic yield of the breast FNAB at our institution by comparing

it to the matched histopathology over a 12-month period (January 2019-December 2019).

Sensitivity, specificity, positive predictive value (PPV) and negative predictive value(NPV)

were calculated from the data collected.

In order to calculate each of the values stated above, C1-C3 categories were given the 0 value
(without the disease) whilst C4 and C5 combined were given the 1 value (with the disease). In

addition to determine the degree of agreeability between cytology and histology; Cohen’s
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Kappa was used. Cohen’s kappa is a quantitative measure of reliability for two raters that are
rating the same thing with the probability of something happening by chance corrected for. The

calculations were done in Stata.

Aim 2: To assess the respective risk of malignancy (ROM) for each IAC Yokohama

category.

The risk of malignancy(ROM) was determined for each cytology category by calculating the
true malignant cases (as picked up by histology) divided by the total number of cases in each

cytology category . The results were then tabulated.

Aim 3: To assess the utility of the International Academy of Cytology (IAC) Yokohama
System for Reporting Breast Fine Needle Aspiration Biopsy (FNAB) Cytology five

category stratification in our institution.

The risk of malignancy was compared to the benchmark (IAC Yokohama reporting system for

breast cytopathology).
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CHAPTER 3:

RESULTS:

3.1 Descriptive Statistics:

A total of 884 participants were included in the study.

Percent

20 40 60 80
Age in years

100

Figure 3.1: Age distribution of participants

The age distribution in participants approximated a normal distribution. Median age was 50

years (Interquartile range 41 — 62), Mean 51.38 (standard deviation 14.77).
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Figure 3.2: Gender

Majority of patients were female (n=859, 97.2%) and males were 25 (2.8%).

Table 3.1: International Academy of Cytology (IAC) Yokohama System for Reporting

Breast Fine Needle Aspiration Biopsy (FNAB) Cytology

CYTOLOGY | IAC YOKOHAMA REPORTING | N %
REPORTING | SYSTEM

CATEGORY

Cl Inadequate 297 33.60
C2 Benign 202 22.85
C3 Atypia 53 6.00
C4 Suspicious of Malignancy | 40 4.52
C5 Malignant 292 33.03
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The distribution of categories according to the Yokohama IAC were the following: insufficient
297 (33.6%), benign 202 (22.85%), atypia probably benign 53 (6.0%), suspicious of
malignancy 40 (4.52%) and malignant 292 (33.03%). The rate of insufficient specimens was
quite high, indicative that one in three patients visiting the clinic had a non-diagnostic smear.
The number of malignancies diagnosed was higher than diagnosed benign conditions. The
cytological categories of atypia probably benign (C3) and atypia suspicious for malignancy

(C4) amounted to 10.52% of the diagnoses.

Table 3.2: Histology Classification

HISTOLOGY REPORTING CATEGORY N %

B1 Inadequate 170 19.23
B2 Benign 353 39.93
B3 Atypia 6 0.68
B4 Suspicious of Malignancy | 3 0.34
B5 Malignant 352 39.82

Number of cases by category

400

353 352
350
297 292
300
250
202
200 170
150
100
>3 40
i L]
6 3
. S 0w
Inadequate benign atypia suspicious malignancy

H Cytology M Histology

Figure 3.3 Comparison of cytology and histology categories.
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The number of inadequate cytological specimens was reduced from 297 to 170 after
histological assessment. The number of benign conditions almost equalled the number of
malignant cases after histological assessment (353 vs 352 respectively); a stark contrast to
cytological assessment whereby the number of malignant cases outnumbered the benign ones.
The number of cases in the cytological categories of atypia probably benign (C3) and atypia

suspicious for malignancy (C4) were dramatically reduced after histological assessment.

The following images shows some of the different pathologies seen in our cytology sample-

benign(Fig 3.4-3.5) and malignant cases (Fig 3.6).

| ' 5 "; ’g,.'.- ‘.. e
» i Y ¥ x a0 i

Fig 3.4 Apocrine metaplasia- large flat sheets of apocrine cells that have distinct cell borders,

abundant granular cytoplasm and centrally located nuclei (x40 obj magnification).

Fig 3.5 Fibroadenoma-hypercellular smear with tightly cohesive cells forming branching
antler-horn clusters. Numerous myoepithelial cells are seen in the background (x20 obj

magnification). Fibroadenoma confirmed on histology.
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Fig 3.6 Atypia- hypocellular smear shows clusters of moderately pleomorphic cells with
mildly increased nuclear to cytoplasmic ratio admixed with macrophages in a blood stained

background (x40 obj magnification). The histology confirmed an abscess with numerous

. 1

histiocytes.

e

.

Fig 3.7 Infiltrating ductal carcinoma- shows pleomorphic, single lying and loosely cohesive
cells with high nuclear to cytoplasmic ratio in a dirty background (x40 obj magnification).

Infiltrating ductal carcinoma confirmed on histology.

3.2 Aim 1:

To assess the diagnostic yield of the breast FNAB at our institution by comparing it to the

matched histopathology over a 12-month period.

The extent of agreement between histology and cytology is substantial (80.85%) with a Cohen
Kappa of 0.659. The specificity of the study is 83.10%, specificity 93.01%, positive predictive
value 88.86% and negative predictive value 89.13%. The results are summarised in the tables

below.
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Table 3.3 Consensus between cytology and histology categories

Coefficient | 95% CI P value
FNAB cytology CI1-C5 vs | Percentage 0.6391 0.61-0.67 | <0.001
histology B1-B5 agreement
Cohen’s Kappa 0.4932 0.45-0.53 | <0.001
FNAB cytology C2-C5 vs | Percentage 0.8085 0.78 -0.84 | <0.001
histology B2-B5 agreement
(Excluding inadequate | Cohen’s Kappa 0.6590 0.61-0.71 | <0.001
samples)

Table 3.4 Sensitivity and Specificity of FNAB cytology using histology as the gold

standard

Where No malignancy is (C1-C3) and Malignancy is (C4-C5)

Cytology Histology

No Malignancy | Malignancy

(B1-B3) (B4-B5)
No malignancy 552
(C1-C3) 492 (89.13) 60 (10.87)
Malignancy 37 (11.14) 295 (88.86) 332
(C4-C5)
Total 529 355 884
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Estimate 95% Confidence
Interval
Sensitivity 83.10% 80.63 — 85.57
Specificity 93.01% 91.32 -94.69
Positive predictive | 88.86% 86.78 —90.93
value
Negative  predictive | 89.13% 87.08 -91.18
value
3.3 Aim 2:

To assess the respective risk of malignancy (ROM) for each category.

Table 3.5 Comparison of Yokohama cytology codes with histology codes

Cytology | Histology Code
Code Bl B2 B3 B4 B Total
C1 126 144 0(0.00) |0(0.00) |27(9.09) |297
42.42) | (48.48)
C2 21(10.40) | 170 2(0.99) | 1(0.50) |8(3.96) |202
(84.16)
C3 4(755) |22(41.51) | 3(5.66) |0(0.00) |24 (45.28) |53
C4 7(1750) |3(750) | 1(250) | 1(2.50) |28(70.00) | 40
Cs 12(411) | 14(479) |0(0.00) |1(0.34) |265 292
(90.75)
Total 170 353 6(0.68) |3(034) |352 884 (100.00)
(19.23) | (39.93) (39.82)
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The risk of malignancy according to each category were as follows: insufficient 9.09%, benign
3.96%, atypia 45.28%, atypia suspicious for malignancy 70.00% and malignant 90.75%. The
risk of malignancy increases with each cytological grade. The results are summarised in the

tables below.

Table 3.6 Risk of malignancy by cytology category

Cytology Code | Histology Code Total P value
No malignancy | Malignant
(B1-B3) (B4-B5)

C1 270 (90.91) 27 (9.09) 297

C2 193 (95.54) 9 (4.46) 202

C3 29 (54.72) 24 (45.28) 53 <0.001

C4 11 (27.50) 29 (72.50) 40

Cs 26 (8.90) 266 (91.09) 292

Total 529 (59.84) 352 (39.82) 884 (100.00)

ROM was 9.09% in suboptimal/inadequate samples. Where sampling was adequate (C2-C5),
ROM increased with cytology grade to 4.46% in C2 category and to 91.09% in C5 category,

and these differences were statistically significant (p<0.001).

3.4 Aim 3:

To assess the utility of the International Academy of Cytology (IAC) Yokohama System
for Reporting Breast Fine Needle Aspiration Biopsy (FNAB) Cytology five category

stratification in our institution.
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Table 3.7: Risk of malignancy in comparison to IAC Yokohama system:

Category Yokohama IAC (Field, | Present study
Schmitt &Vleigh)

Insufficient 2.6-4.8% 9.09%

Benign 1.4-2.3% 4.46%

Atypia 13-15.7% 45.28%

Suspicious 84.6-97.1% 72.50%

Malignant 99.0-100% 91.09%

The risk of malignancy for the benign, suspicious for malignancy and malignant categories
were comparable to the Yokohama IAC study. The insufficient and atypia categories values
were substantially higher (2-3 times) than the corresponding categories in the Yokohama IAC

system.
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CHAPTER 4:

DISCUSSION AND CONCLUSION:

Breast cancer is the leading cause of death amongst women with 685 000 related deaths
recorded globally in 2020 and 2.3 million newly diagnosed cases (WHO factsheet, 2021).
Disability-adjusted life years (DALYSs) are highest in women with breast cancer compared to
other types of cancers globally (WHO factsheet, 2021). The cost of treating breast cancer in
2010 was about $16.5 billion in the United States and the costs were estimated to reach $20.5
billion in 2020 (Nelson, 2015). The financial burden is associated with screening, surgical and
oncological interventions and the management of side effects arising from treatment. Whilst
developed countries can cover most of the care associated costs, developing countries with less
medical resources struggle with the burden of disease. South Africa in 2017 had breast cancer
as the most histologically diagnosed cancer in women with a total of 9624 out of 41653 cases

(NICD, 2020).

Routine screening has been shown to be beneficial in early diagnosis of breast carcinomas.
Routine screening for breast carcinoma by use of mammogram is usually done in women over
the age of 40 years in most countries whilst younger patients with known risk factors are
usually screened by use of ultrasound due to increased breast densities in this young population
(Oeffinger et al., 2015). Cytology and/or core needle biopsy are used in the diagnosis of breast

carcinoma.

Triple assessment is useful for preoperative diagnosis of breast cancers (Tan et al., 2002).
Triple assessment includes clinical breast examination, diagnostic mammography, and fine
needle aspirate biopsy cytology (FNAB) of breast lumps (Niaz, Tirmazi & Farooq, 2012).
Whilst the efficacy and robustness of triple assessment has been proven (Karim et al., 2020),
there has been controversy in the use of FNAB as opposed to use of core needle biopsy in the
first line assessment of breast carcinomas. FNAB are associated with sampling issues with a
high rate of suboptimal that are unacceptable in some countries. Fine needle aspiration although
simple is quite dependent on the technique of the operator. Core needle biopsies are the gold
standard in the preoperative diagnosis of breast cancer however this procedure is more
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expensive than FNAB of breast lumps. Most health centres in developing countries do not have

trained specialists on site that are able to do the CNB procedure.

4.1 Discussion

Groote Schuur Hospital relies on cytology and or histology for diagnosis of breast lesions. An
audit was necessary to find out if cytology remains a good and efficient tool in the diagnosis

of breast cancer by using the Yokohama IAC reporting system as a bench mark.

4.1.1 Cohort demographics:

Globally women have much higher incidence of breast cancer compared to men. The present
study showed similar results with females comprising more than 97% of the total number of
patients seen at the clinic. The age distribution of the participants follows a normal bell curve
with a median age of 51.38 years with the majority of the participants being older than 40 years.
This age distribution is as expected because the incidence of breast cancer has been shown to

increase with age, with a median age of 61.8 years (Bidoli et al., 2019).

4.1.2 IAC Yokohama breast cytology reporting system categories:

In all of the previous studies highlighted below, benign lesions form the majority of breast
lumps (71-73%). However in the present study malignant cases outnumber the benign cases
(293 vs 202). This fact is worrisome as it highlights that a third of patients who are presenting
at the breast clinic have malignancy. The results might highlight sampling bias; that is those
with worrisome clinical features suggestive of breast cancer are referred to the breast clinic
more than those without worrisome features. On the other hand the high rate of malignancy
could be a result of the patients presenting late with malignant lesions or the high rate of
malignancy could be a function of the high incidence and prevalence of breast cancer in
Western Cape province. There is need to investigate further why the patients presenting at
Groote Schuur Hospital have a much higher rate of malignancy compared to other countries
with their respective studies. Unfortunately further investigation is out of scope of current

study.
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Table 4.1 Comparison of IAC Yokohama breast reporting system categories.

Category Montezuma et | Wong et al. Poornima et al. | Present study
al.

Insufficient 209 (5.77%) 301 (11%) 22 (5%) 297 (33.6%)

Benign 2660 (73.38%) | 1937 (72%) 332 (71%) 202 (22.85%)

Atypia probably | 498 (13.74%) 117 (4.3%) 7 (1%) 53 (6.0%)

benign

Suspicious 57 (1.57%) 59 (2.2%) 8 (2%) 40 (4.52%)

Malignant 201 (5.54%) 278 (10%) 101 (21%) 292 (33.03%)

Total 3625 2696 470 884

4.1.3 Inadequate fine needle aspirate biopsy results:

The distribution of cases shows that the number of insufficient cases is quite high, with 1 in 3
patients walking into the Groote Schuur Hospital breast clinic having insufficient cytology
results. Most of the studies done in the past had fewer insufficient cases (5-11%) as shown in

the table below.

Table 4.2 Comparison of the amount of inadequate FNA cases between different studies.

Authors Inadequate cases (%) Total Number of Cases
O-Neil et al. 0.7 697

Nguansangjam et al. 4.2 190

Rosa et al. 8 1583

Day et al. 9 831

Feitcher et al. 16.2 1003

Zarbo et al. 17 13066
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Park and Ham 25.3 699

Yamaguchi et al 17.7 5693

Present study 33.6 884

There are numerous reasons for inadequate specimens which can range from hypocellularity,
bloody aspiration, smearing and staining errors (Mendoza et al, 2011). The high insufficient
rates in our study may highlight problems in sampling and rapid on site evaluation. A low
proficiency in sampling and smearing technique of palpable breast lesions by the surgeons in
training may also be a reason for the high insufficient results. Whilst from the cytopathology
side; there could be inefficiency in reviewing the specimens submitted by the surgeons during

the rapid on site evaluation. Staining errors could also result in high inadequate rates.

4.1.4 The risk of malignancy (ROM):

The risk of malignancy (ROM) increases with the category that is after excluding the
insufficient category. Although the risk of malignancy in the suspicious and malignant
categories is generally lower in the present study compared to previous studies (Table 4.3), the
risk of malignancy follows a similar pattern as expected. The comparatively lower risk of
malignancy rate in the categories suspicious for malignancy (C4) and malignancy (C5) may
highlight some hesitancy in giving a definitive cytological diagnosis on the part of the
cytopathologist, even in the presence of overt malignant features. Retraining of the

cytopathologist might be necessary in order to the pick-up rates of malignant cases.

The ROM can act as a form of internal audit for quality assurance; low rates may indicate a
need to retrain individuals in the cytological evaluation of specimens. In general the ROM has
a high utility as it has been shown to provide guidance for the clinical management of patients

(Field, Schmitt & Vleigh, 2017).

Table 4.3 Risk of malignancy analysis and its’ comparison with previous studies.
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Category Montezuma et | Poornima et | Field, Hoda & | Present study

al. al. Schmitt Brachtel

&Vleigh

Insufficient 4.8% 0% 2.6-4.8% 30.3% 9.09%
Benign 1.4% 4% 1.4-2.3% 4.7% 3.96%
Atypia 13% 66% 13-15.7% 51.5% 45.28%
Suspicious 97.1% 83% 84.6-97.1% | 85.4% 70%
Malignant 100% 99% 99.0-100% 98.7% 90.75%

4.1.5 Predictive values:

Inadequate specimens were removed from the calculations because they are a function of

sampling, their inclusion in the calculations dilute the actual cytological assessment of the

specimens. The sensitivity, specificity, positive predictive value and negative predictive values

are high and comparable to international studies as shown in the table below. The percentage

agreement between histology (gold standard) and cytology is 80.8% which is impressive, this

evidence is further supported by the Cohen Kappa which shows substantial agreement between

the histology and cytology of 0.659. These figures highlight the high accuracy of the

cytological diagnosis at the cytopathology lab at Groote Schuur Hospital.
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Table 4.4 Predictive values in comparison with previous studies:

Miskovi¢ | Mohanty | Hoda & | Oosthuizen | Present

et al Brachtel | etal study
Sensitivity 97.7% 93.42% | 96.3% 63% 83.10%
Specificity 89.1% 100% 98.8% 100% 93.01%
Positive predictive | 95.5% 100% 98.7% 100% 88.86%
value
Negative predictive | 94.2% 91.71% | 95.3% 84.6% 89.13%
value

4.1.6 Delimitations of the study:

The study included only patients with both breast histology and cytology results for
comparison. Patients with only cytology results were excluded from the study precluding the
calculation of diagnostic utility. In addition the data extraction used episode numbers only, as
opposed to hospital numbers meaning that patients with repeat procedures were counted more
than once, nonetheless the use of episode numbers allowed each cytology done on a given day
to be matched to the histology done on that particular day. It is the concordance of cytology

and histology that we are interested in, not the total number of patients seen at the breast clinic.

The ethnic composition of Cape Town is: 42.4% "Coloured", 38.6% "Black African", 15.7%
"White", 1.4% "Asian or Indian" and 1.9% other (World population review, 2021). The
geographic site of the hospital coupled with South African apartheid history means that the
majority of patients seen at the Hospital are white or coloured. Although black patients are
seen, there are fewer than the national average: 79.4% “Black African”, 9.2% “White”, 8.8%
“Coloured” and 2.6% “Indian or Asian” (World population review, 2021). It is no clear what
role the differences in ethnic demographics between Cape Town and the rest of South Africa
plays on the generalizability of the results to the broader South African context. A South
African study by Singh et al. (2016) showed ethnic differences in breast cancer incidences,
however the reasons for the ethnic differences were unclear. Therefore further studies are
needed in South Africa to determine the role of ethnic differences on breast cancer incidence.

However after highlighting the significance of the ethnicity of the participants; the current
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study is limited in this area because the ethnicity of the participants could not be ascertained

on Trakcare (the software does not capture ethnicity of patients).

Groote Schuur Hospital provides tertiary health care and is also a training centre for
undergraduate and postgraduate medical students, therefore it is expected to have greater
human resources capacity compared to smaller hospitals. Therefore, the level of expertise in
sampling FNA techniques employed by the stuff might not be generalizable to less resourced
hospital settings within South Africa. However, the audit can still provide a benchmark for

smaller health systems.

4.2 Conclusion:

This study validates the use of the IAC Yokohama System for reporting breast cytopathology
as it allowed ease of comparison of different studies between local and international institutions
through ensuring uniformity of reporting systems. Moreover, the comprehensive system allows

inefficiencies such as inadequate specimens to be picked up.

The risk of malignancy can be used as form of internal audit assisting in quality assurance of
the laboratory. In addition the risk of malignancy can be used by surgeons and oncologists alike

as some form of guidance in the clinical management of patients.

Breast aspiration cytology performed at GSH hospital has shown good correlation with
histology, in addition to a high sensitivity and specificity comparable to international standards.
The ROM is comparable to previous studies. Overall, our results show that breast aspiration
cytology is a rapid, accurate and cost-effective diagnostic procedure in our institution that is

very useful in the diagnosis of benign and malignant breast lesions.
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4.3 Recommendations:

Groote Schuur Hospital cytology department has a cytotechnologist available at each breast
clinic to perform rapid on-site evaluation (ROSE). However, the rate of inadequacy is quite
high (33.6% of all cases) compared to other studies as discussed above. There is need to for
the attending cytotechnologist to receive retraining in reviewing cases for inadequacy so that
inadequate specimens are repeated on site rather than the patient coming back in the future for
possible repeat procedures. The inadequate cases are also a reflection of the reduced
proficiency in sampling. It is possible that the surgeons in training may need retraining on how
to perform FNAC and core needle biopsy which also have a high rate of inadequacy (19%). In
addition it is possible that the surgeons may need retraining in performing the direct smears,
which have a direct effect on the adequacy rates. It is plausible that some of the lesions are
small and/or difficult to palpate, in such cases it is recommended that the radiologist gets
involved during the breast clinic to provide ultrasound guided FNAC or core needle biopsy.
Getting the radiologist to provide on-site intervention will reduce the administrative costs
associated with booking for ultrasound guided biopsy in a separate department and the
associated repeat visits by the patients. Although potential explanations for the high inadequacy
rates have been given in this study; there is still need for further in depth exploration in order

to improve future outcomes.
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APPENDICES:

APPENDIX 1.

DEFINITIONS OF STATISTICAL TERMS AND INTERPRETATIONS.

Sensitivity is the percentage of people who test positive for a disease that have that disease in
other words a sensitivity measures how often a test correctly generates a positive result for

people who have the condition that’s being tested for (also known as the “true positive” rate).

Specificity is defined as the percentage of people without the disease who test negative for that
disease in other words specificity measures a test’s ability to correctly generate a negative result
for people who don’t have the condition that’s being tested for (also known as the “true

negative” rate).

Positive predictive value (PPV)is the probability that subjects with a positive screening test
truly have the disease whilst negative predictive value (NPV)is the probability that subjects
with a negative screening test truly don't have the disease (La Morte, 2020).

How to interpret Cohen’s Kappa:

Percentage agreement (prior to correction for chance agreement), and the Cohen’s Kappa is the

chance-corrected proportional agreement.

Perfect agreement is evident when Cohen’s kappa equals 1; a value of Cohen’s kappa equal to
zero suggests that the agreement is no better than that which would be obtained by chance
alone. Although there is no formal scale, the following levels of agreement are often considered

appropriate for judging the extent of the agreement. Agreement is
_ Poorif k <0.00
_ Slightif 0.00 _k 0.20

_ Fairif0.21 k_0.40
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_ Moderate if 0.41 _k 0.60
_ Substantial if 0.61 _k 0.80

_ Almost perfect if k > 0.80. (Watson & Petrie, 2010)
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APPENDIX 2.

RAW CODED DATA, EXPORTED FROM EXCEL.
Table key codes:

B1- Suboptimal for diagnosis

B2- Benign

B3- Atypia, probably benign

B4- Atypia suspicious of malignancy

BS5- Malignant

C1- Suboptimal for diagnosis

C2- Benign

C3- Atypia, probably benign

C4- Atypia suspicious of malignancy

C5- Malignant

Table A1: Raw coded data, exported from excel.

Participant ~ Age Sex Histology
number

1 34 F BS5

2 73 F Bl

3 86 F B5

4 60 M BS5

5 56 F B2

6 56 F B5
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881 30 F B2 C2

882 46 F B1 C1
883 59 F B1 C1
884 70 F B1 C1

Table A2: Total number of cytology and histology cases by category

Inadequate = Benign atypia suspicious = Malignancy
Cytology 297 202 53 40 292
Histology 170 353 6 3 352
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APPENDIX 3:

RESEARCH PROTOCOL.

1 RESEARCH PROPOSAL:
Title

International Academy of Cvtology Yokohama System for reporting Breast Fine Needle

Aspiration Biopsy(FNAB) cytology: A retrospective study in a single South African

tertiary institution

Principal Investigator and Supervisor

Dr Dharshnee Rama Chetty
Anatomical Pathology Registrar
Division of Anatomical Pathology
Department of Pathology

National Health Laboratory Service and University of Cape Town.

2 BACKGROUND:

Breast cancer is the leading cause of mortality globally among women. In 2012 1.67 million
were diagnosed with breast cancer and more than half died of the disease (Lince-Deroche et
al., 2017). Breast carcinoma is the leading cause of death among females in South Africa,
comprising 23.6% (14097) of all newly diagnosed cases in South Africa in 2018 (Globocan,
2018). Screening is the corner stone in the management of breast carcinoma. Mammography
is an ideal tool in screening of women over 40 years with a sensitivity of 97%, a specificity of
64.5%, a positive predictive value of 89%, and a negative predictive value of 90.9%, with a
diagnostic accuracy of 89.3% (Zeeshan et al., 2018). Low to middle income countries are
unable to provide this screening tool for the majority of their patients hence the reliance on
self-breast examination or breast examination by a trained health worker (Lince-Deroche et
al., 2017).
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With the advent of triple testing for breast malignancies, fine needle aspirate biopsy (FNAB)
has become an integral part of the evaluation of breast lesions. Triple testing includes breast
clinical examination, mammography and/or ultrasonography, and cytology {FNAB/Core

needle biopsy (CNB)}.

FNAB is a simple, relatively painless, inexpensive out-patient procedure with speedy results.
One of the major goals of breast FNAB is to differentiate benign from malignant lesions.
However, differentiation is not possible in all cases due to significant overlap of the

cytomorphologic features of both benign and malignant breast lesions.

Over the years, ultrasound guided FNAB cytology and CNB are used often in aiding the
diagnosis. In developing countries where financial constraints play a major role, FNAB still

plays a pivotal role in diagnosis and management of breast lesions.

Currently, the use of breast fine needle aspiration cytology varies greatly between hospitals
and cities and between developed and developing countries. It offers many advantages such
as it is fast, easy, cheap, it shows high accuracy, sensitivity, and specificity. It is minimally
invasive, causes minimal physical and psychological discomfort, can be performed with little
complications (Mendoza et al., 2011) and is highly acceptable to patients. FNAB also
provides cell blocks for immunohistochemistry to identify prognostic indicators and smeared
cells for polymerase chain reaction (PCR) and other potential molecular testing (Schmitt, F.

& Vielh, P., 2015).

Most participating countries use FNAB as the first-line pathological investigation in both
screening and symptomatic populations, with the exception of microcalcifications (Kocjan et
al., 2008). FNAB is relatively cost effective for the pre-operative diagnosis of palpable and
ultrasound detected impalpable breast lesions. When triple assessment is concordant, final

treatment may proceed on the basis of FNAB, without a tissue biopsy.

Despite its many benefits like simplicity of the procedure, cost effectiveness, few

complications, short turnaround time several factors such as relatively high inadequate rate

and suboptimal accuracy in some centres have led to criticism of FNAB (Wells et al., 1999).

In addition, the greatest quality assurance issue in providing a breast FNAB is the quality of

the technique of the FNAB procedure and the quality of the technique in the making of direct
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smears. Best results are achieved when aspiration is done by a trained or training radiologist
in the presence of a pathologists specialized in cytopathology (cytopathologists).
Cytopathologists are best qualified to collect and interpret FNAB samples, but this is not
always possible or practical as most developing countries do not have a trained radiologist
and cytopathologist on site in a breast clinic to perform such tests due to limited resources

(Kocjan et al., 2008).

Since then use of FNAB in the evaluation of breast lesions has changed substantially over the
period of 20 years, mainly due to changes in screening programs and available treatments and
recent preference for CNB. In 1996 the National Cancer Institute (NCI) proposed five
diagnostic categories (Abati, A., 1997) that are listed below:

Cytology reporting category

C1 Inadequate

C2 Benign

C3 Atypia, probably benign
C4 Suspicious of Malignancy
C5 Malignant

In 2016, the International Academy of Cytology (IAC) established a “Breast Group” which
included pathologists, radiologists, surgeons, and oncologists mainly to produce
comprehensive and standardised guidelines for breast FNAB cytology reporting. The IAC
Yokohama System for Reporting Breast Cytopathology incorporates the indications for
breast FNAB cytology, FNAB technique, smear making and material handling, a
reproducible standardised reporting system, the use of ancillary diagnostic and prognostic
tests, and correlation with clinical work-up algorithms. Ultimately, this will facilitate
clinician’s understanding and use of FNAB cytology in breast pathology (Field, AS, Schmitt,
F. & Vielh, P., 2017)
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In the Yokohama System for Reporting Breast Cytopathology, the “Breast Group” has

proposed a five-category classification: category 1- insufficient material; category 2- benign;

category 3- atypical, probably benign; category 4- suspicious for malignancy, probably in situ

or invasive carcinoma; and category 5- malignant (Field, AS, Schmitt, F. & Vielh, P., 2015)

this is summarised in the table below.

Category ROM?, % Management® LMICMX*® Comment
Insufficient 2.6-4.8  Review clinical and imaging find- Review clinical find- At ROSE, if inadequate due to a tech-
ings; if imaging indeterminate or ings; if suspicious nical issue or the material does not
suspicious, repeat FNAB or proceed  repeat FNAB explain the clinical or imaging findings,
to CNB; if imaging benign consider repeat FNAB up to a total of 3 times,
repeat FNAB ideally using ultrasound guidance; if
FNAB still insufficient, proceed to CNB
Benign 1.4-2.3  Review clinical and imaging find- Review clinical find- At ROSE, if the cellular material does
ings; if “triple test” benign, no ings: if benign, nothing  not explain the clinical or imaging
further biopsy required, and review further; if suspicious, findings, repeat FNAB, up to a total of
depends on the nature of the lesion; ~ repeat FNAB 3 times, using ultrasound guidance;
if clinical and/or imaging indetermi- follow-up depends on the nature of the
nate or suspicious, repeat FNAB or lesion, e.g., abscess — 2 weeks after anti-
proceed to CNB biotics, fibroadenoma - 12 months;
some centers review in line with screen-
ing program policy
Atypical 13-15.7  Review clinical and imaging find- Review clinical findings At ROSE, if atypia is considered due to
ings; repeat FNAB if atypia consid- and repeat FNAB; man-  a technical issue, repeat FNAB; if cellu-
ered likely to be due to a technical age based on FNAB lar material adequate and atypical, pro-
issue; if good material available and category; if further ceed to CNB
atypical, repeat FNAB or preferably ~ FNAB atypical, consid-
proceed to CNB¢ er excisional biopsy
Suspicious  84.6-97.1 Review clinical and imaging find- IF no CNB available, At ROSE proceed to CNB
ings; CNB is mandatory® excision biopsy
Malignant ~ 99.0-100 Review clinical and imaging find- If no CNB available, At ROSE may proceed to CNB

ings; CNB if any discrepant findings.

If “triple test” is concordant and
malignant, proceed to definitive
management® 8

excision biopsy

Standardised reporting system enables the reproducibility of the results across the institutions

and countries and facilitates better communication between the pathologists and the treating

surgeon.

2.1 AIMS:

1. To assess the utility of the International Academy of Cytology (IAC) Yokohama

System for Reporting Breast Fine Needle Aspiration Biopsy (FNAB) Cytology five

category stratification in our institution.
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ii.  To assess the respective risk of malignancy(ROM) for each category

iii.  To assess the diagnostic yield of the breast FNAB at our institution by comparing it to

the matched histopathology over a 12-month period.

3 MATERIAL AND METHODS:

A computerized search of National Health Laboratory Service (NHLS) TrackCare will be
performed on all the breast FNAB specimens from the Division of Anatomical Pathology,
Groote Schuur Hospital, National Health Laboratory Service for the past year (January 2019
— December 2019). All the reported cytology specimens with corresponding histology biopsy
specimens during this period will be considered for the study. A registrar in Anatomical
Pathology and consultant Anatomical Pathologist will retrospectively reclassify the
specimens according to the newly proposed IAC Yokohama reporting system for breast
cytology. These will be compared to histologic biopsy specimens, which are considered the

‘gold standard’.

The respective risk of malignancy(ROM) will be determined for each category.

Sensitivity, specificity, positive predictive value (PPV) and negative predictive value(NPV)

will be calculated. These will be compared to other similar studies.

All cases will be anonymised, and assigned a study number. Laboratory and hospital numbers

used for patient identification will be removed, to assure patient confidentiality.
Inclusion criteria:
e All patients 18 years of age or older

e Patients with both breast cytology(FNAB) and histology specimen(CNB)

Exclusion criteria:

e Patients under the age of 18 years
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e Patients with breast cytology specimen(FNAB) but no corresponding histology
specimen(CNB)

4 ENVISAGED OUTPUTS/OUTCOMES

Data generated from this study will be used:
1. This study will form part of an MMED degree in Anatomical Pathology.
2. To be presented at various national meetings and conferences.
3. To be submitted in part for publication in peer-reviewed journals.

4. The data can be applied for further investigations

S IMPACT

The main objectives of the study were to categorise the Breast FNAB samples according to
this new system of reporting and to assess the ROM for each category as well as the

diagnostic yield of the Breast FNAB.

Standardised reporting system enables the reproducibility of the results across institutions and
facilitates better communication between the pathologists and the treating oncologists and

surgeons.

Uniform reporting system boosts the confidence of signing out pathologist especially with
difficult lesions of breast FNAB cytology. This requires uniform system of reporting which is

addressed by IAC Yokohama system of breast cytology.

This categorisation of the Breast FNAB cytology according to IAC Yokohama system of
reporting will help the pathologist in regards to diagnostic clarity and will guide the clinician

in the appropriate patient management.

In addition, the findings of this study will demonstrate that breast FNAB is indeed an
accurate test enabling effective diagnosis of breast lesions with practical application to rapid

onsite evaluation (ROSE)

If correctly applied at ROSE, this can improve diagnostic yield by decreasing the proportion
of “insufficient” and “atypical” and increasing the “suspicious of malignancy” and
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“malignant” diagnoses which will further enable immediate triage for further biopsy where

necessary.

6 INSTITUTIONAL APPROVAL AND BUDGET

Application for institutional approval by the UCT Human Ethics Committee after review and
acceptance by the Departmental Research Committee(DRC) prior to the commencement of

the study.

The principal investigator will fund out of pocket as she is not illegible for any research grant

offered by the UCT or NHLS.
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