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ABSTRACT

Objective: The Sentinel Node vs. Observation After Axillary Ultra-Sound (SOUND) trial reported that omission of axillary surgery was not inferior to
sentinel lymph node biopsy (SLNB) in those with cT1 breast cancer and negative preoperative axillary ultrasound. The aim of our study was to evaluate the
clinical characteristics of early breast cancer patients undergoing breast conserving surgery (BCS) at our institution in order to investigate the exportability
of SOUND criteria to our patient population.

Materials and Methods: We retrospectively reviewed patients with cT1NO breast cancer undergoing BCS and adjuvant radiotherapy according to the
SOUND trial criteria. Comparison was made between the eligible group of our cohort and the SLNB arm of the SOUND trial.

Results: The proportion of younger patients was higher in our eligible cohort (37.7% vs. 17.5%, p = 0.002). Postmenopausal patients were more prevalent
in the SOUND trial (79.4% vs. 56.6%, p = 0.004). On final pathology, tumours were more likely to be upgraded to T2 in our group (26.4% vs. 4.4%,
» =0.001). Patients in our cohort were more likely to receive adjuvant chemotherapy (37.7% vs. 20.1%, p = 0.002).

Conclusion: The clinicopathological differences between our cohort and the SOUND trial population could be attributed to aggressive tumours in Bahrain
compared to Western countries. Our study may influence others to investigate the applicability of the SOUND trial in clinical practice. Nevertheless, it is a
study that should generate multidisciplinary discussion in the de-escalation of axillary surgery.
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Key Points

*  Sentinel lymph node biopsy (SLNB) is the standard of care in clinically node-negative breast cancer for axillary staging and locoregional control.

e The Sentinel Node vs. Observation After Axillary Ultra-Sound (SOUND) trial concluded that patients with small breast cancer and sonographically
normal appearing lymph nodes can be safely spared any axillary surgery, as lack of pathological information does not influence adjuvant therapy.

e Compared to the SOUND trial, early breast cancer patients in Bahrain tend to be of younger age, premenopausal, have larger tumours on final
pathology and are more likely to receive adjuvant chemotherapy.

e Given the difference between our population and the SOUND trial patients, our findings still support a role for SLNB to guide adjuvant therapy
decisions.

e This study evaluates the applicability of the SOUND trial in a real-world patient population.

Introduction sparing patients axillary dissection even when 1-2 sentinel nodes
are positive for macrometastasis. The findings from the ACOSOG

The management of the axilla in breast cancer has changed 70011 yial were supported by other randomised controlled trials

considerably in the past few decades. In early breast cancer, sentinel | 1 became the standard for axillary management in early breast

lymph node biopsy (SLNB) has replaced axillary dissection as the  cancer, showing reduced patient morbidity without compromised
standard of care for axillary staging and locoregional control (1, oncological outcomes (4, 5). Despite presentation of ACOSOG
2). The landmark American College of Surgeons Oncology Group 70011 data in 2010, the trial was debated and has not yet been
70011 (ACOSOG Z0011) trial (3) has revolutionised axillary  incorporated into practice (G). It was only between 2016 and 2017
management in women undergoing breast conserving surgery  when we started to adopt the ACOSOG Z0011 criteria in Bahrain,
(BCS) followed by adjuvant radiotherapy and systemic therapy, after an updated clinical practice guideline was recommended by
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the National Comprehensive Cancer Network (7), representing a
milestone in surgical de-escalation.

There are several prospective randomised trials evaluating the omission
of SLNB in clinically node-negative early breast cancer patients
undergoing upfront surgery (8). The Sentinel Node vs. Observation
After Axillary Ultra-Sound (SOUND) trial (9) was the earliest to open
in 2012 and it was published recently. It reported that omission of
axillary surgery was not inferior to SLNB in those with ¢T1 breast
cancer and negative preoperative axillary ultrasound, meaning that
these patients can be safely spared axillary surgery when the lack of
pathological nodal status does not influence the adjuvant treatment
decisions (10). They found no difference in baseline characteristics, in
five-year distant disease-free survival and the rate of axillary recurrences
between those that underwent SLNB and patients that did not.
Although this trial is unlikely to change clinical practice immediately,
it is a study that will likely influence multidisciplinary discussion.
The aim of this study was to review the clinical characteristics of
early breast cancer patients undergoing BCS and SLNB in Bahrain
at a single centre in order to evaluate the external generalisability of
SOUND criteria to our patient population.

Materials and Methods

This study was approved by the Ethical Committee of Government
Hospitals Bahrain (approval number: 116051223, date: 05.12.2023).
We conducted a retrospective review from a prospectively maintained
database, from October 2021 to September 2023. Patients were
included if they had cT'1-T2 breast cancer without palpable adenopathy
before surgery, underwent SLNB with no prior neoadjuvant systemic
therapy. Patients were excluded if they had failure of localisation of
sentinel lymph nodes, multiple suspicious lymph nodes, extensive
multifocality or multicentricity, bilateral cancers, those with local
recurrence and synchronous tumours. The recruited patients were
then divided into two groups according to the SOUND trial criteria:
Women with invasive breast cancer up to 2 cm in diameter, no axillary
lymphadenopathy at clinical evaluation and a plan to undergo BCS
and adjuvant radiotherapy. The eligible group comprised patients who
met the SOUND trial criteria for omitting axillary surgery, while the
ineligible group consisted of patients who did not meet these criteria.

All patients underwent bilateral mammogram and ultrasound of
breasts and axillae to define the clinical T and N stage. In case of a
suspicious lymph node on ultrasound, a biopsy was performed to rule
out the presence of nodal metastases. Patients were excluded if the
biopsy confirmed axillary metastasis. At our institution, we do not
proceed with SLNB for patients with 1-2 suspicious lymph nodes on
ultrasound, due to demand by our oncologists and the tumour board
for comprehensive investigation, including axillary biopsy. Patients
with a biopsy positive for axillary metastasis undergo upfront axillary
dissection or neoadjuvant therapy, and these patients were excluded
from the study. All patients with clinically node-negative invasive
cancer or a node biopsy negative for metastasis had SLNB to stage
the axilla. SLNB was performed using dual technique, comprising
radioisotope and patent blue dye. Intraoperative frozen section was
carried out in all patients. Completion axillary lymph node dissection
(ALND) was performed if >2 nodes contained macrometastases,

applying ACOSOG Z0011 criteria.

Statistical Analysis

The following patient demographics and tumour characteristics
were collected and tabulated: age at diagnosis, menopausal status,

histological tumour type, tumour grade, pathological tumour size,
pathological nodal status, oestrogen receptor, progesterone receptor
and human epidermal growth factor receptor 2 (HER2) status, Ki-
67 index, tumour molecular subtype and type of adjuvant therapy
received. The eligible group was compared with the ineligible group.
Comparison was then made between the eligible group of our cohort
and the SLNB arm of the SOUND trial using the chi-squared test.
Statistical analysis was performed using SPSS software, version 29.0
(IBM, Armonk, NY, USA). P-values less than 0.05 were considered

to be significant.

Results

A total of 147 patients with early breast cancer underwent SLNB at
our institution between October 2021 and September 2023. Baseline
characteristics of the study population are summarised in Table 1. All
patients were female. The median (range) number of sentinel nodes
removed was 3 (1-5), while the median number of histologically
pathological sentinel nodes was 2 (1-4). Approximately one-quarter
of patients had macrometastases (23.1%), with only 5.4% of cases
undergoing axillary dissection. Out of the 147 patients, only 53
patients who met the SOUND criteria for omitting SLNB were
included in the eligible group, while 94 patients who did not meet
the criteria were labelled as ineligible and excluded from the analysis,
having ¢T2 tumours or a mastectomy (Figure 1).

Table 2 compares the eligible patients in our study and those in the
SOUND trial SLNB arm. The factors showing significant differences
between the two groups were age, menopausal status, tumour size on
final pathology and adjuvant chemotherapy. In particular, even though
the majority of patients in both cohorts were 50 years or older, the
proportion of younger (<50 years) patients in our eligible group was
approximately twice a large than that in the SOUND trial (37.7% us.
17.5%, p = 0.002). Similarly, a higher percentage of premenopausal
patients were observed in our eligible group compared with the no
axillary surgery arm in the SOUND trial (43.4% vs. 20.6%, p = 0.004).
On final pathology, over a quarter of our patients were upgraded to
T2 tumours, compared to only 4.4% in the SOUND trial cohort
(p = 0.001). The patients in our eligible group were more likely to
receive adjuvant chemotherapy than those in the SOUND trial
population (37.7% wvs. 20.1%, p = 0.002). Otherwise, there were no
significant differences between the two cohorts in terms of histological
subtype, tumour grade, pathological nodal status, hormone receptor
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Figure 1. Flow chart representing inclusion of patients in the study
analysis

BCS: Breast conserving surgery
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Table 1. Clinicopathological characteristics of early breast

cancer patients undergoing SLNB at our institution

Age

Mean
Median
Range
Menopausal status
Premenopausal
Postmenopausal
Histology
Ductal
Lobular
Other

cT stage
Timior T1a
T1b

T1c

T2

pT stage
T1mior T1a
T1b

T1c

T2

pN status
NO

N1mi

N1

N2

Tumor grade
1

2

3

ER status
Negative
Positive

PR status
Negative
Positive
HER2 status
Positive
Negative
Ki-67 index
<20

220
Hormonal therapy
Yes

No

56.3 (£12.3)
57
26-92

54 (36.7%)
93 (63.3%)

121 (82.3%)
16 (10.9%)
10 (6.8%)

2 (1.36%)
18 (12.2%)
69 (46.9%)
58 (39.4%)

10 (6.8%)
17 (11.6%)
50 (34.0%)
70 (47.6%)

108 (73.4%)
5 (3.4%)
29 (19.7%)
5 (3.4%)

34(23.1%)
91 (61.9%)
22 (14.9%)

133 (90.5%)
14 (9.5%)

121 (82.3%)
26 (17.6%)

14 (9.5%)
133 (90.5%)

91(61.9%)
56 (38.1%)

132 (89.8%)
15 (10.2%)

Table 1. Continued

Chemotherapy

No 45 (30.6%)
Yes 102 (69.4%)
Radiotherapy

Yes 104 (70.7%)
No 43 (29.3%)
Trastuzumab

Yes 14 (9.5%)
No 133 (90.5%)
Surgery

Breast conserving surgery 83 (56.5%)
Mastectomy 64 (43.5%)

SLNB: Sentinel lymph node biopsy; ER: Estrogen receptor; PR: Progesterone
receptor; HER2: Human epidermal growth factor receptor 2

and HER? status, Ki-67 proliferation index and other modalities of
adjuvant therapies.

Discussion and Conclusion

The present study retrospectively evaluated feasibility of applying the
SOUND trial strategy for omission of SLNB to a cohort of breast
cancer patients in Bahrain. To the best of our knowledge, this is the
first study in literature investigating the exportability of SOUND trial
findings to avoid axillary surgery in other breast cancer populations.

Our results demonstrate some differences between our group of
patients who were potentially eligible for omitting SLNB according
to the SOUND criteria and the SLNB population in the SOUND
trial. Of note, the percentages of younger and premenopausal patients
in our study were significantly higher than those of patients in the
SOUND trial. This difference could be related to social, economic
and population differences in the age of diagnosis between Arab and
Western populations (11). Another explanation could be attributed
to the fact that Arab countries generally have a younger population
compared to Western countries (12). This reflects the relatively higher
proportion of breast cancer patients in Bahrain with more aggressive
disease compared to Western populations (11). Specifically, our
patients tend to be of younger age and have larger and higher grade
tumours, and these are likely to be risk factors for the significant
proportion of axillary lymph node metastasis in Bahrain (13). There
was a higher proportion of pathological T2 tumours in our eligible
group compared with the SOUND cohort. This could be linked
to underestimation of tumour size by preoperative imaging, as
ultrasound and mammogram have been reported to underestimate
the size of clinically T1 tumours (up to 20 mm) (14), with radiological
and pathological concordance influenced by various factors, including
tumour histology, molecular subtypes and breast density (15).

Data from the SOUND trial indicated that adjuvant treatments
were not significantly different between the SLNB group and the no
axillary surgery group (10). However, a relatively higher percentage
of patients who underwent adjuvant chemotherapy were observed in
our cohort compared to those in the SOUND trial, indicating the
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Table 2. Comparison of patients in the current study and the SLNB arm in the SOUND trial

Patients, No. (%)

Characteristic Current study (n=53) SOUND trial (n=708) p-value
Age

<50 20 (37.7) 124 (17.5) 0.002
250 33(62.3) 584 (82.5)

Menopausal status

Premenopausal 23 (43.4) 145 (20.6) 0.004
Postmenopausal 30 (56.6) 558 (79.4)

Histology

Ductal 45 (84.9) 551 (77.8)

Lobular 4(7.5) 61 (8.6) 0419
Other 4 (7.5) 96 (13.5)

pT stage

T1mior T1a 4(7.5) 71 (10.0)

T1b 10 (18.9) 251 (35.5) 0.001
T1c 25 (47.2) 355 (50.1)

T2 14 (26.4) 31 (4.4)

PN status

Nx 0 12 (1.7)

NO or NO (i+) 42 (79.2) 599 (84.6)

N1mi 2(3.8) 36 (5.1) 0098
N1 8 (15.1) 57 (8.1)

N2 1(1.9) 4(0.6)

Tumor grade

1 10 (18.9) 194 (27.7)

2 32(60.3) 377 (53.8) 0233
3 11 (20.8) 130 (18.5)

ER status

Negative 6(11.3) 56 (7.9) 0.158
Positive 47 (88.7) 652 (92.1)

PR status

Negative 11 (20.8) 108 (15.3) 0.151
Positive 42 (79.2) 600 (84.7)

Ki-67 index

<20 29 (54.7) 455 (64.4) 0.220
220 24 (45.3) 252 (35.6)

HER2 status

Negative 47 (88.7) 660 (93.2) 0.096
Positive 6(11.3) 48 (6.8)

Molecular subtype

Luminal HER2-negative 44 (83) 617 (87.1)

HER2-enriched 6(11.3) 48 (6.8) 0423
Triple-negative 3(5.7) 33 (6.1)
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Table 2. Continued

Characteristic Current study (n=53)

Hormonal therapy

No 6(11.3)
Yes 47 (88.7)
Chemotherapy

No 33 (62.3)
Yes 20 (37.7)
Radiotherapy

No 2(3.7)
Yes 51 (96.3)
Trastuzumab

No 47 (88.7)
Yes 6 (11.3)

Patients, No. (%)
SOUND trial (n=708) p-value

66 (9.3) 0.248

642 (90.7)

566 (79.9) 0.002

142 (20.1)
14 (2.0) 0.551

694 (98.0)

661 (93.4) 0.192
47 (6.6)

SLNB: Sentinel lymph node biopsy; ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human epidermal growth factor receptor 2; SOUND: The

Sentinel Node vs. Observation After Axillary Ultra-Sound

SLNB still has a role in Bahraini patients for axillary staging in order
to guide adjuvant therapy decisions. As outlined in the RxPONDER
(A Clinical Trial RX for Positive Node, Endocrine Responsive Breast
Cancer) trial, chemotherapy is associated with a survival benefit
in younger patients with node-positive disease (16). Furthermore,
identification of nodal disease in ER-positive breast cancer influences
treatment options in terms of cyclin-dependent kinase 4 and 6
inhibitor eligibility as well as extended hormonal therapy (up to 10
years) (17-19). In addition, the absence of pathological nodal disease
may allow for de-escalation of hormonal therapy, both in terms of
choice of medication and duration of treatment (10). On the other
hand, in patients with other molecular tumour subtypes undergoing
upfront surgery, nodal status might be important to properly tailor
adjuvant systemic therapy. In particular, adjuvant treatment in node-
negative patients with HER2-positive disease might only be limited
to paclitaxel and trastuzumab (20).

The data from the SOUND trial support the Society of Surgical
Oncology Choosing Wisely guideline recommendation against routine
SLNB in patients aged over 70 years with small hormone receptor-
positive and HER2-negative breast cancer, as axillary surgery does not
influence adjuvant therapy decisions in these patients (21). A previous
study from our institution also reported findings consistent with the
Choosing Wisely campaign, suggesting the safety of omitting SLNB
in this subset of patients (13). In terms of adjuvant radiation therapy,
nodal radiation fields are usually included for patients with nodal
involvement as a complement to whole-breast radiation after BCS
(10). On the contrary, select patients aged 65 years and older with
node-negative disease would be candidates for omission of radiation
therapy (22).

The findings from the SOUND trial evaluated the reliability of
ultrasound to detect nodal involvement and implied whether it might
replace axillary surgery for staging in the future (23). The sensitivity
of axillary ultrasound to detect lymph node involvement ranges from
24-94% (24). Although the presence of axillary metastases was

relatively higher in our group compared to that of the SOUND trial
(20.8% vs. 15.9%), the difference was not statistically significant. Given
the very limited number of patients with extensive nodal involvement
in our group (1.9%) and the extremely low incidence of axillary
recurrence in the no axillary surgery group of the SOUND trial (0.4%
at 5 years), the use of ultrasound can be clinically meaningful to rule
out nodal involvement (10). Even though the SOUND trial is unlikely
to be incorporated into the guidelines immediately, multidisciplinary
discussions are important before applying changes in clinical practice
while we look forward to future data from other trials, including the
Intergroup Sentinel Mamma trial, similarly investigating omission of
axillary surgery in patients with tumours up to 5 cm undergoing BCS

(25).

The SOUND trial is limited by enrolment of a cohort comprising
of low-risk patients, including older women and those with very
small tumours, which might not be representative of real-world
data. In addition, the SOUND trial, which mandated ALND for a
positive sentinel node, was ongoing at the time ACOSOG Z0011 was
published, when the same patients with low axillary disease burden
could omit ALND. This further confirms the selection bias in the
SOUND trial. Limitations of our study include its retrospective nature
and small sample size. There is probable selection bias for included
patients with good prognosis, as we applied a very strict criteria for
performing SLNB. With lack of data on recurrence, mortality and
follow-up from our cohort, there might be cases that have loco-regional
recurrence and long-term follow-up is needed to confirm the validity
of our data. Despite these limitations, to the best of our knowledge,
this is the first published study evaluating the SOUND trial criteria in

Bahraini patients with early breast cancer.

Before applying the SOUND trial to clinical practice, it is important
to determine whether the trial population is representative of a real-
world patient population. This study did not demonstrate external
generalisability of the SOUND trial criteria to Bahraini patients
with early breast cancer undergoing BCS. The differences could
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be attributed to aggressive tumour characteristics in our patients
compared to Western groups. Nevertheless, the SOUND trial is
a landmark study in the de-escalation of axillary surgery that will
influence multidisciplinary discussion. Axillary ultrasound and the
use of genomic assays may obviate the need for axillary surgery to
inform adjuvant systemic therapy decisions in ¢T'1-2NO patients with
breast cancer in the future. Our study may influence other researchers
to investigate the applicability of SOUND criteria to their own
populations and ensure how to implement these data into their local
guidelines and clinical practice.

Ethics Committee Approval: This study was approved by the Ethical
Committee of Government Hospitals Bahrain (approval number: 116051223,
date: 05.12.2023).
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