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Neoadjuvant endocrine therapy for estrogen
receptor positive breast carcinoma in an African
setting
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University of Cape Town

2 Department of Anatomical Pathology, National Health Laboratory Services, Groote Schuur
Hospital and University of Cape Town

% Department of Radiation Oncology, Groote Schuur Hospital and University of Cape Town

Abstract

Background
Several studies have reported response rates for ER positive cancers on neoadjuvant

endocrine therapy (NET), with lower toxicity compared to neoadjuvant chemotherapy (NCT).
During the first wave of the COVID pandemic, clinician preference for NET increased
significantly, buying time for hospital recovery before proceeding to surgery. To date, no
studies have yet explicitly reported on the use of NET in an African context.

Methods

This study was a retrospective review, looking at breast cancer patients who received NET
between 01 March 2019 to 31 December 2020 at Groote Schuur Hospital. Patients were
included if they were female, older than 18 years, ER positive, and had a biopsy-proven breast
cancer less than 50mm in size on clinical exam.

Results

There were 16 patients included in the study, of which all were female. The mean age was 59
years (range 41-75). When comparing the histological measurement to initial size on imaging,
7 patients had an excellent response to NET with tumours that decreased in size, whereas 9
patients had tumours that increased in size despite NET. There was no statistically significant
difference between the two groups in terms of patient and pre-treatment tumour
characteristics, pathological results, endocrine therapy, surgical therapy, or adjuvant
oncological therapy. For the 9 patients who had progression on NET, the post resection
median tumour size was more than double the pre-NET tumour size, as determined on
imaging.

Conclusion
Until further studies can be performed in this setting, NET should be used with caution in
situations where there will be a significant delay to surgery.



Introduction

Breast cancer is heterogeneous, with different subtypes, all needing a slightly different
approach to management. Perou et al. first described the molecular subtypes of breast cancer
in 2000.1 Initially, their work was based on gene array analysis dividing breast cancer into
different subtypes. Tumours that expressed surface estrogen receptors (ER) and/or
progesterone receptors (PR) were called luminal breast cancers. Tumours that overexpressed
Human epidermal growth factor 2 (HER2) receptors and lacked ER and PR receptors were
called HER2 enriched tumours and tumours that lacked ER, PR and HER2 receptors were
called triple negative tumours. Today, multidisciplinary teams involved in the treatment of
breast cancer base a large part of their treatment decisions on the results of
immunohistochemistry stains to detect ER, PR and HERZ2 receptors. In luminal breast cancers,
hormonal treatment plays a significant role in adjuvant treatment. It is used either alone or as
an adjunct to chemotherapy in treating these tumours. In HER2 enriched tumours, the
biological monoclonal antibody to the HER2 receptor, Trastuzumab, and chemotherapy form
the basis of adjuvant treatment. In triple negative cancers, chemotherapy is the only adjuvant
treatment. 12

Neoadjuvant chemotherapy (NCT) was initially reserved for locally advanced breast cancers
and shrinking large tumours to make them amenable to breast conserving surgery (BCS).3*
However, NCT has become the standard of care in treating most HER2 enriched and triple
negative breast cancers. We now know that the response rate of breast cancer to
chemotherapy, while in situ, is associated with a better prognosis. Breast cancers that achieve
a pathological complete response (pCR) after chemotherapy have a favourable long-term
outcome.®>® Studies have shown that HER2 enriched and triple negative cancers can achieve
a 50-60% pCR after NCT. The response rates in luminal cancers are much lower at 10-20%,
leading researchers to consider if better response rates are possible using neoadjuvant
endocrine treatment (NET).”8

Several studies have reported similar clinical and biological response rates for ER positive
cancers on NET, with lower toxicity, compared to NCT.®? NET may also be an effective
strategy for tumour downsizing and could facilitate BCS. The optimal axillary management for
patients who have undergone NET remains an area of investigation.'® Aromatase inhibitors
(Al's) are more effective than Tamoxifen in terms of response. Thus NET is often preferred for
postmenopausal women.®!! Ovarian suppression, however, may be added to Tamoxifen to
improve its efficacy in premenopausal women.!° Despite its proven effectiveness in the
reduction of the T/N stage as well as achieving a pathological complete response, some still
consider NET to be less effective than NCT.''2 However, the perceived increased efficacy of
NCT comes at the cost of a significantly greater incidence of major adverse events.®!! This
makes NET a more attractive option for patients with significant comorbidities and advanced
age. Conversely, NCT is generally preferred for fit, premenopausal women where the potential
gains in oncological outcomes justify the risk.

The arrival of the COVID pandemic challenged many treatment paradigms, including the role
of NET. With hospital resources depleted by the demands of providing care for patients
affected by COVID, many surgical procedures had to be delayed. Clinician preference for NET
increased significantly during the first wave, buying time for the hospital to recover before
proceeding to surgery.** As of yet, no long-term data is available to evaluate the true impact
of this drastic practice change on outcomes.

Africa has a higher age-standardised breast cancer mortality rate than high-income countries.
In addition, the highest breast cancer incidence rates are from sub-Saharan Africa.'® Despite
the high incidence and mortality in the region, breast cancer has not been extensively studied
in this population. To date, no studies have yet explicitly reported on the use of NET in an

7



African context. Like the rest of the world, the COVID pandemic forced us to change our early-
stage ER positive breast cancer management strategy. This study aims to assess the
characteristics, workup, decision-making and outcomes of patients treated with NET in this
setting.

Methods

This study was a retrospective review, looking at breast cancer patients who received NET
between 01 March 2019 to 31 December 2020 at Groote Schuur Hospital. Patients were
included if they were female, older than 18 years, ER positive, and had a biopsy-proven breast
cancer less than 50mm in size on clinical exam. Patients were excluded if they had HER2
positive tumours, had metastatic or advanced loco-regional tumours or met the inclusion
criteria but did not undergo surgery. Ethical approval for the study was received from the
human research ethics committee at the University of Cape Town [HREC: 075/2022]. All
patients were anonymised before statistical analysis.

Initial tumour size was based on radiological measurement at diagnosis, which was then
compared to the maximum tumour diameter in the resected specimen, as reported by the
pathologist. Tumour grading was reported according to the Nottingham Histologic Score
system (the Elston-Ellis modification of Scarff-Bloom-Richardson grading system). ER, PR,
HERZ2 and Ki67 were studied through immunohistochemistry (IHC). ER and PR were recorded
according to the Allred score between 0 and 8 and the Ki67 index was expressed as a
percentage of positive cells. Trastuzumab is not available at our hospital and therefore, routine
fluorescent in situ hybridisation (FISH) was not performed for equivocal HER2 results.

Numerical variables were analysed for normality using the Shapiro-Wilk test, with central
tendency and dispersion represented as appropriate. Analysis of continuous data was done
using the T-test and Mann-Whitney test. Fisher’s exact test analysed categorical variables. A
confidence interval of 95% was used, with a two-tail test hypothesis using an alpha-value of
0.05 as a discriminator for rejection of the null hypothesis.

Results

Patient and tumour characteristics

There were 16 patients included in the study, of which all were female. The mean age was 59
years (range 41-75). When comparing the histological measurement to initial size on imaging,
7 patients had an excellent response to NET with tumours that decreased in size, whereas 9
patients had tumours that increased in size despite NET. All patients had tumours that were
ER 8/8, and none were Her2-enriched. Further patient and tumour characteristics are shown
in table 1.

Table 1: Patient and pre-treatment tumour characteristics
Progression (n=9) No Progression | Overall (n=16) | P
(n=7)
Age (years) 59 (£ 9) 59 (= 14) 59 (£ 11) NS
Postmenopausal 7 (78%) 5 (71%) 12 (75%) NS




Median tumour size on initial | 16 (13-20) 15 (9-20) 15 (11-20) NS
imaging (mm)

Ultrasound done 6 (67%) 7 (100%) 13 (81%) NS
T2 disease 4 (45%) 4 (57%) 8 (50%) NS
N1 disease 3 (33%) 2 (29%) 5 (31%) NS
Ductal subtype 7 (78%) 7 (100%) 14 (88%) NS
Ki-67 (%) 15 (+ 10) 17 (+ 11) 16 (+ 10) NS
Her2 indeterminate 3 (33%) 4 (57%) 7 (44%) NS

Endocrine and surgical treatment

Hormonal therapy was initiated with a SERM (Tamoxifen) in 13 and an aromatase inhibitor
(Arimidex) in 3 patients. Only 1 patient complained of side effects, reporting hot flushes on
Tamoxifen. The difference in interval between initiation of NET and surgery and the type of
surgical procedure is shown in table 2.

Table 2: Endocrine and surgical treatment
Progression No Progression Overall (n=16) P
(n=9) (n=7)
Tamoxifen: Al 6:3 7:0 13:3 NS
Duration NET (weeks) | 12 (12-20) 16 (14-34) 16 (12-22) NS
Mastectomy vs WLE 72 25 9:7 NS
ALND vs SLNB 5:4 2:5 79 NS

There were no significant postoperative complications, 2 patients had seromas and one had
a superficial surgical site infection.

Pathology, adjuvant treatment and outcomes

There were no cases of complete pathological response and all subjects had clear resection
margins. Pathological tumour size and nodal status is shown in table 3. Only one patient who
was initially NO clinically was up-staged to N1 disease at pathological examination. There were
no reported cases of local recurrence during follow-up.

Table 3: Pathological results and adjuvant oncological therapy
Progression (n=9) [ No  Progression | Overall (n=16) P
(n=7)
Tumour size (mm) | 33 (14) 9 (4) 22 (16) NS
Number of | 0 (0-1) 0 (0-1) 0 (0-1) NS
involved nodes
High-risk features | 3 (33%) 2 (29%) 5 (31%) NS




on histology*

RT

5 (56%)

5 (71%)

10 (63%)

NS

Chemo

1 (11%)

1 (14%)

2 (13%)

NS

*including Extracapsular extension, Lymphovascular invasion.

Discussion

While there is good evidence for the use of NET for hormone positive tumours, studies from
the African continent are lacking. This study evaluated a cohort of patients placed on NET
while awaiting surgery, which was delayed due to the covid pandemic. The main finding from
this study was that, out of the 16 patients included in the study, only 7 had tumours that did
not progress on NET. This is in contrast to many other studies where NET was shown to have
a favourable response rate, deeming it to be not only appropriate for use as a bridge to surgery
but also as a longer-term strategy to facilitate BCS.%2

There may be several reasons for the lower response rate in this study. Due to the small
numbers in this cohort, the statistical comparisons were likely underpowered to detect
significant differences in the two groups. Despite this, and considering the findings from other
studies, possible reasons for the poor response rate can be suggested. The first is that, while
all patients who had a good response had a preoperative ultrasound to determine the size of
the tumour, only two-thirds of the group that progressed had an initial ultrasound. A
mammogram is inferior in determining tumour size when compared to ultrasound.'” Therefore,
it is possible that the three patients who did not have a mammogram had an underestimation
of their tumour size, especially considering that 2 out of the 3 patients had lesions less than
10mm in size on initial imaging.

A second reason for the overall low response rate might be the relatively low use of Al’'s for
NET. A meta-analysis has shown a highly significant benefit for Al’'s vs Tamoxifen in terms of
clinical and radiological response rates when explicitly used as NET.® Even though most of
the patients in this study were postmenopausal, Tamoxifen was still most commonly used.
The reason for this is resource related. Due to their cost, Al’'s are not available as first line
endocrine therapy for state sector patients. They are reserved for use with a clear
contraindication to Tamoxifen use, e.g., history of thromboembolism.

A third factor that may have affected the results is the high number of Her2-indeterminate
tumours. Although there was otherwise very little difference in tumour biology between the two
groups, Her2 status may have affected the results in either direction. In our resource-limited
setting, FISH is not done for every Her2-indeterminate tumour. Thus, it is possible that some
of the patients in the group that had progression on NET may have had Her2-enriched tumours
and would have benefited from NACT rather than NET.

Although not statistically significant, patients who had progression on NET were treated for 4
weeks shorter (12 vs 16 weeks) than those who had a good response. Although it is generally
believed that 12-16 weeks should be the desired duration of therapy, there have been studies
that have shown the median time to maximal response is between 6-8 months, with no
discernible benefit seen beyond 12 months.!® Adequate treatment duration is vital to allow
maximal response, which may facilitate BCS.!® Although not statistically significant, the
patients in this study who had an excellent response to NET had higher rates of BCS and
SLNB than the progression group with higher rates of mastectomy and ALND.
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Something of concern in this cohort is the doubling in median tumour size in the group that
had progression on NET while awaiting surgery. Whether this is related to Her2-indeterminate
status, as described above, is unknown. Regardless, this finding means that NET should be
used with caution in this resource-limited setting, where routine FISH is not performed. A
NACT or surgery-upfront approach may still be the wisest strategy, should surgical waiting
times be reasonable. If a new Covid wave results in limited theatre availability, then NET use
can be considered, but with close follow up to ensure that patients are not progressing. Due
to the inaccuracy of a clinical exam, this should, ideally, be done with imaging follow up.
Although biopsy of the tumour to monitor Ki-67 expression while on NET is the best method
to monitor treatment response, this may not be feasible in our setting.® Genomic studies may
be used to predict the in-vivo response to NET. However, these tests are also not available in
our environment.®?° Another thing to consider in terms of follow up, is compliance to therapy,
as this clearly will impact the tumour response to NET. Although patients were thoroughly
counselled on the importance of NET and potential side effects, treatment adherence was not
followed up on at the time of surgery.

The main limitation to this study was the small sample size, which meant a high risk of type 2
error to any statistical comparison. Another limitation was the lack of standardisation in how
the initial tumour size was recorded. Despite the limitations, this study does raise some
concerns about the use of NET in this setting. Given the ongoing limitations in theatre
availability for timely upfront surgery, it is likely that NET will become an even more popular
option for hormone receptor positive patients. To adequately establish the role of NET in a
resource-limited environment, further studies are required. This is especially true before a
more prolonged course of NET can be considered an option to facilitate BCS. Given that in
vivo response to therapy predicts adjuvant treatment outcomes, it would be even more
important to accurately establish the response to NET in this setting, as adjuvant endocrine
therapy (AET) is widely used.?* The ability to predict which hormone receptor positive patients
will benefit from AET could be based, for example, on their response to NET. This has
important implications for long term management after surgical resection. Given the limitations
and potential errors that may have been introduced, as explained above, further studies are
needed to investigate the effect of NET in this setting more thoroughly. This may include
evaluating the Ki-67 index on the resected specimens from this cohort, which would reveal the
actual biological response. Larger patient numbers are also needed to allow for more accurate
statistical comparisons.

Conclusion
Although many studies have described the efficacy of NET, this study found that the majority
of patients’ tumours increased in size while on NET. Until further studies can be performed in

this setting, NET should be used with caution in situations where there will be a significant
delay to surgery.
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The submitting author must provide written confirmation of Research Ethics Committee
approval for all studies including case reports. The ethics committee as well as the approval

number should be included.

STATISTICAL ANALYSIS

Authors are advised to involve medical statisticians at the protocol stage of their research
project: to plan sample size, and the selection of appropriate statistical tests for analysis

and presentation.

PROTECTION OF PATIENT'S RIGHTS TO PRIVACY

Identifying information should not be published in written descriptions, photographs, and

pedigrees unless the information is essential for scientific purposes and the patient (or
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parent or guardian) gives informed written consent for publication. The patient should be

shown the manuscript to be published. Refer to www.icmje.org.

ETHNIC CLASSIFICATION

The rationale for analysis based on racio-ethnic-cultural categorisation should be indicated.

CATEGORIES OF SUBMISSIONS

Shorter items are more likely to be accepted for publication, owing to space constraints

and reader preferences.
Original articles

Original articles on research relevant to surgery should not exceed 3 000 words, no more
than 30 references, with up to 6 tables or figures. A structured abstract under the following
headings, Background, Methods, Results, and Conclusions is a requirement and should not

exceed 250 words.
Scientific letters/short reports

Short reports should not exceed 1 500 words with a maximum of 10 references. Only one
table orillustration is permissible. A structured abstract under the following headings,
Background, Methods, Results, and Conclusions, is a requirement and should not exceed
250 words.

Case reports

Case reports should not exceed 1 500 words with no more than 10 references. Figures are
limited to 2 figures and may include images or photographs. The case report should have
three headings: Summary (not exceeding 100 words), Case report (with no introduction)

and Discussion. Case reports will be published online only. The summary and the URL will

appear in the printed version.

Video case reports (SAJS-VIDEQ)
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Video case reports should not exceed 1 500 words with 10 references and 6 figures.
Heading should include Summary (not exceeding 100 words) and Case description (with
three subheadings: Introduction, Case presentation and Discussion). The video file format
must be only MP4 or MOV and should not exceed 300 MB and 8 minutes. Video case
reports will be published online only. The summary and the URL will appear in the printed

version.
How to do it

How to do it submissions should address a practical aspect of surgical or interventional
(endoscopic or radiological) patient management in which a best practice technique or
method to advance optimal patient management is presented in a standardised format.
The submission should be structured with a short contextual introduction focussing on the
indications for the procedure, followed by numbered sequential points that explain and
illustrate the procedure and its complications. The total word count should not exceed 1500

words with a maximum of 10 references and 6 figures. Five keywords should be included.
Editorials

Opinions, etc. should not exceed 1 000 words and are welcome, but unless invited, will be

subjected to the SAJS peer review process.
Review articles

Review articles relevant to surgery should not exceed 5 000 words, with a maximum of 50
references and no more than 6 tables or figures. A summary of 250 words or less is

required.

Letters to the editor

Letters to the editor should be 400 words or less with only one image or table.
Obituaries

Obituaries should be 900 words or less and should be accompanied by a photograph.

MANUSCRIPT PREPARATION
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Refer to articles in recent issues for the presentation of headings and subheadings. If in
doubt, refer to 'uniform requirements' - www.icmje.org. Manuscripts must be provided
in UK English.

The manuscript should contain the title, abstract, keywords, article text and references.

The title page should be submitted as a supplementary file and should include:

¢ Qualification, affiliation and contact details of ALL the authors.

e Email addresses of all author must be provided.

e ORCID number of ALL authors must be provided - if authors do not have ORCID,
please register at https://orcid.org/.

o Disclaimers: Acknowledgements, Declaration of conflict of interest, Funding
declaration, Ethics declaration and ORCID.

e Asigned copy of the title page including the declarations must be provided in PDF
format. An unsigned copy of the title page MUST be submitted in MSWord format.

Abbreviations

All abbreviations should be spelt out when first used and thereafter used consistently, e.g.,

'intravenous (IV)' or 'Department of Health (DoH)'.
Scientific measurements

Scientific measurements must be expressed in SI units except blood pressure (mmHg) and
haemoglobin (g/dl). Litres is denoted with a lowercase 'l' e.g., 'ml' for millilitres). Units
should be preceded by a space (except for %), e.g., '40 kg' and '20 cm' but '50%".
Greater/smaller than signs (> and 40 years of age) should also be preceded by a space e.qg.

> 20 years. No spaces should precede + and °, i.e. '35+6"' and '19°C".
Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160...

Quotes should be placed in single quotation marks: i.e. The respondent stated: "...'
Round brackets (parentheses) should be used, as opposed to square brackets, which are

reserved for denoting concentrations or insertions in direct quotes.

General formatting
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The manuscript must be in Microsoft Word or RTF document format. Text must be 1,5-
spaced, in 12-point Times New Roman font, and contain no unnecessary formatting (such

as text in boxes, except for Tables). The manuscript must be free of track changes.

ILLUSTRATIONS AND TABLES

If tables or illustrations submitted have been published elsewhere, the author(s) should

provide consent to republication obtained from the copyright holder.

Tables may be embedded in the manuscript file and provided as 'supplementary files'.
They must be numbered in Arabic numerals (1,2,3...) and referred to consecutively in the
text (e.g. 'Table 1'). Tables should be constructed carefully and simply for intelligible data
representation. Unnecessarily complicated tables are strongly discouraged. Tables must be
cell-based (i.e. not constructed with text boxes, tabs or enters) and accompanied by a
concise title and column headings. Footnotes must be indicated with consecutive use of the
following symbols: * T £ § § | | then ** 11 1 etc.

Figures must be numbered in Arabic numerals and referred to in the text e.g. '(Figure 1)".
Figure legends: Figure 1: 'Title...". All illustrations/figures/graphs must be of high
resolution/quality: 300 dpi or more is preferable, but images must not be resized to
increase resolution. Unformatted and uncompressed images must be attached as
'supplementary files' upon submission (not embedded in the accompanying manuscript).
TIFF and PNG formats are preferable; JPEG and PDF formats are accepted, but authors
must be wary of image compression. Illustrations and graphs prepared in Microsoft

PowerPoint or Excel must be accompanied by the original workbook.

REFERENCES

Authors must verify references from the original sources. Only complete, correctly formatted
reference lists will be accepted. Reference lists may be generated with the use of reference
manager software, but the final document must be delinked from the reference database
or otherwise generated manually. Citations should be inserted in the text as superscript,
e.g. These regulations are endorsed by the World Health Organization,? and others.>+¢ The

superscript reference number should come after the punctuation mark.
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All references should be listed at the end of the article in numerical order of appearance in
the Vancouver style (not alphabetical order). Approved abbreviations of journal titles must
be used; see the List of Journals in Index Medicus. Names and initials of all authors should
be given; if there are more than six authors, the first three names should be given followed
by et al. First and last page, volume and issue numbers should be given. Wherever
possible, references must be accompanied by a digital object identifier (DOI) link and
PubMed ID (PMID)/PubMed Central ID (PMCID). Authors are encouraged to use the DOI
lookup service offered by CrossRef. Crossref DOIs should always be displayed as a full URL

link in the form https://doi.org/10.xxxx/Xxxxx

Journal references: Price NC, Jacobs NN, Roberts DA, et al. Importance of asking about
glaucoma. Stat Med 1998;289(1):350-355. [http://dx.doi.org/10.1000/hgjr.182] [PMID:
2764753]

Book references: Jeffcoate N. Principles of Gynaecology. 4th ed. London: Butterworth,
1975:96-101. Chapter/section in a book: Weinstein L, Swartz MN. Pathogenic Properties of
Invading Microorganisms. In: Sodeman WA jun, Sodeman WA, eds. Pathologic Physiology:
Mechanisms of Disease. Philadelphia: WB Saunders, 1974:457-472.

Internet references: World Health Organization. The World Health Report 2002 - Reducing
Risks, Promoting Healthy Life. Geneva: World Health Organization, 2002.
http://www.who.int/whr/2002 (accessed 16 January 2010).

Other references (e.g. reports) should follow the same format: Author(s). Title. Publisher
place: publisher name, year; pages. Cited manuscripts that have been accepted but not yet
published can be included as references followed by '(in press)'. Unpublished observations
and personal communications in the text must not appear in the reference list. The full
name of the source person must be provided for personal communications e.g. '...(Prof.

Michael Jones, personal communication)'.

COVERING LETTER

A covering letter to the editor is mandatory and must include statements that the
manuscript has not been published previously and is not under review elsewhere. It should
state details of any prior publication of the research in abstract form or in Congress

proceedings. The letter must declare if any of the authors have a conflict of interest and
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that the requirements for submission, including ethics approval and patient permission for

case reports have been fulfilled. All authors must sign the covering letter.

Please provide the names and email addresses of three possible reviewers for this

manuscript.

REVIEW PROCESS

Manuscripts, after vetting by the editorial team, are assigned for peer-review to 3
reviewers, conversant with the particular field of research. The reviewers and the authors
are blinded to each other’s identity. The turn-around time for review and initial editorial

decision notification aims to be within 6 weeks of submission.

PROOFS

A PDF proof of an article may be sent to the corresponding author before publication to
resolve remaining queries. At that stage, only typographical changes are permitted; the
corresponding author is required, having conferred with his/her co-authors, to reply within
2 working days in order for the article to be published in the issue for which it has been

scheduled.

CHANGES OF ADDRESS

Please notify the editorial department of any contact detail changes, including email, to

facilitate communication.

CHARGES

There is no charge for the publication of manuscripts.
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