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Abstract

Background—Neoadjuvant chemotherapy (NAC) is increasingly used for cN+ tumors with
intact primary breast cancer (IPBC) to downstage the axilla, and those who convert to cNO may be
eligible for sentinel lymph node biopsy (SLNB). Rates of axillary downstaging in occult primary
breast cancer (OPBC) are unknown. The aim of this study was to determine the frequency of nodal
pCR following NAC in a cohort of patients with OPBC.

Methods—Twenty-eight patients with stage I1/111 OPBC treated between January 2008 and
December 2019 were identified. Twenty had cN1-3 OPBC, pretreatment lymph node needle
biopsy, and received NAC; these constituted the study population. Treatment factors and nodal
pathologic complete response (pCR) rates were summarized by tumor subtype.

Results—Median age at diagnosis was 54 years. Most presented with cN1 (75%) disease and
ductal histology (80%). Nodal pCR was seen in 16/20 (80%) patients. Eight (40%) were triple
negative, 6 (30%) ER+/HER2- and 6 (30%) HER2+, with pCR rates of 88%, 50%, and 100%,
respectively. Among the 15 patients who presented as cN1, 14 (93%) converted to cNO following
NAC. Of these, 9 underwent SLNB and all achieved nodal pCR (100%).

Conclusion—In this small series, 80% of OPBC patients achieved nodal pCR following NAC.
pCR rates varied by receptor profile, being lowest in the ER+/HER2- and highest in the HER2+
(50-100%); however, they are excellent and numerically exceed those in the literature for IPBC.
Given the pCR rate, SLNB may be an option in select OPBC patients who downstage following
NAC.
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Occult primary breast cancer (OPBC) involves axillary lymphadenopathy that is
histologically consistent with metastatic breast cancer, although no primary breast lesion can
be identified despite complete clinical and radiographic assessment. OPBC accounts for <
1% of all newly diagnosed breast cancers,1 and can remain a diagnostic dilemma and
therapeutic challenge to those practitioners who encounter this rare entity.
Recommendations for the management of patients with OPBC are generally based on
retrospective studies involving small numbers of patients, lending these to inherent
heterogenicity in both work-up and treatment. Despite these limitations, the local
management of OPBC has evolved tremendously, from a modified radical mastectomy
(MRM) to a breast-conserving approach, consisting of an axillary lymph node dissection
(ALND) followed by whole-breast radiation therapy (WBRT). Due to the rarity of OPBC,
the practice patterns for this disease continue to vary amongst practitioners. According to the
2020 National Comprehensive Cancer Network (NCCN) guidelines, options for OPBC
include mastectomy plus ALND, or ALND plus WBRT with or without nodal irradiation.
Systemic chemotherapy, endocrine therapy, and targeted anti-human epidermal growth
factor 2 (HER?2) therapy are given according to standard recommendations for stage I1 or 111
disease based on the tumor receptor profile.’

For women with an intact primary tumor and node-positive disease, neoadjuvant
chemotherapy (NAC) is used with increasing frequency in attempts to downstage both the
breast and the axilla. The utilization of NAC can potentially allow for a less-morbid
operation, with growing use seen among node-positive patients in attempts to forgo an
ALND and the associated lymphedema risk. While NAC is associated with the possibility of
axillary downstaging, rates of nodal pathologic complete response (pCR) differ substantially
by tumor subtype,8-10 and, therefore, the likelihood of minimizing the extent of axillary
surgery remains heavily affected by tumor biology. The highest rates of nodal pCR are seen
among HER2 positive (HER2+) tumors, and the lowest rates are seen among estrogen
receptor positive (ER+)/ progesterone receptor positive (PR+), HER2 negative (HER2-)
tumors.8:10-13 Multiple prospective trials have assessed the feasibility and accuracy of
sentinel lymph node biopsy (SLNB) following NAC among node-positive patients.11:14-16
These trials bolstered interest in downstaging axillary surgery among women with clinically
node-positive (cN+) disease who convert to clinically node negative (cNO) following NAC
and obtain a nodal pCR. However, the trials assessing feasibility have been performed
among women with an intact primary tumor, and, therefore, it is unknown whether similar
rates of nodal pCR are seen among the OPBC population. The aim of this study was to
determine the frequency of nodal pCR and, therefore, potential omission of ALND
following NAC in a cohort of patients with OPBC.
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METHODS

Following Memorial Sloan Kettering Cancer Center Institutional Review Board (IRB)
approval, women with OPBC were identified from a prospectively maintained surgical
database. Twenty-eight patients with biopsy-proven cN+ stage 11/111 OPBC treated between
January 2008 and December 2019 were identified. The electronic medical record was
accessed, and the relevant data abstracted. Clinicopathologic characteristics, including age
and method of diagnosis, histology, type of axillary surgery, number of lymph nodes
removed, presence of nodal treatment effect, type of breast surgery, receptor profile, receipt
of radiation, type of chemotherapy, and use of adjuvant hormone therapy were recorded.
Clinical nodal status was identified on physical exam, radiographic imaging, and
confirmatory tissue sampling with ultrasound-guided core needle biopsy (CNB) or fine-
needle aspiration (FNA). All patients had a negative mammogram (MMG), ultrasound, and
magnetic resonance imaging (MRI) to evaluate for the presence of a primary breast lesion.
Most patients (70%) underwent positron emission tomography (PET) scan to identify a
primary tumor site other than the breast or sites of distant metastasis. In order to preserve the
purity of the OPBC diagnosis, patients with a history of ipsilateral or contralateral breast
cancer were excluded.

Eight of the 28 patients were excluded from analysis; 5 did not receive NAC and 3
underwent lymph node excisional biopsy. The remaining 20 patients presented with
nonmetastatic cN1-3 OPBC, had pretreatment lymph node needle biopsy, and received
NAC; these patients constituted the study population. The NAC regimens included
doxorubicin, cyclophosphamide followed by paclitaxel (AC-T); cyclophosphamide with
methotrexate and fluorouracil (CMF); or carboplatin and Taxol (TC). Rates of nodal pCR
were compared by tumor subtype broken down as ER+, HER2- disease (ER+/HER2-),
HER2+ disease, and triple negative breast cancer (TNBC). Due to small numbers, all
HER2+ patients were combined into one HER2+ group regardless of hormone receptor
status. Estrogen receptor positivity was calculated as > 1%, in accordance to the American
Society of Clinical Oncology/College of American Pathologists guidelines.1718

The final axillary surgery recommendations were at the discretion of the treating physician
following completion of chemotherapy. At our institution, when an SLNB is performed
following NAC, all women are mapped with dual tracer using technetium-99m sulfur colloid
and isosulfan blue dye. Grossly positive nodes identified intraoperatively are also considered
sentinel nodes. The indications for ALND after SNLB following NAC include any residual
nodal metastasis, including micrometastasis (< 2 mm) as well as isolated tumor cells (ITCs),
or retrieval of < 3 negative sentinel lymph nodes. Routine placement of biopsy clips in nodes
was not utilized. Women who convert from cN1 to cNO are considered eligible for an
optimized SLNB and possible ALND.

Continuous variables were summarized using mean (min, max), whereas categorical
variables were summarized using number and percentage. Patient outcomes, including the
last known alive date, the occurrence of ipsilateral or contralateral breast events, regional or
distant metastasis, and survival were collected. Follow-up time was calculated from the date
of definitive operation to the last known alive date.

Ann Surg Oncol. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Van den Bruele et al.

RESULTS

Page 4

Twenty eligible OPBC patients were identified, and their clinicopathologic features are
shown in Table 1. The median age at diagnosis was 54 years (interquartile range [IQR] 46,
62) and all patients were female. Most (75%) presented with cN1 disease and were of ductal
histology (80%). Although tumor biopsy demonstrated carcinoma consistent with breast
origin, tumor specific histology was unavailable for 3 (15%) patients, and these were labeled
as undefined. The tumor subtypes were as follows: 8 (40%) were triple negative, 6 (30%)
were ER+/HER2-, and 6 (30%) were HER2+.

Table 2 shows the different NAC treatment regimens employed. Most patients received AC-
T (90%), and the remaining 10% received either CMF or TC combination chemotherapy. All
women with HER2+ tumors undergoing NAC received dual anti-HER?2 therapy with
trastuzumab and pertuzumab. Seventeen (85%) patients either did not undergo any breast
surgery or underwent an excision of a benign lesion. Nine (45%) of the 20 patients
underwent SLNB alone, and the remaining 11 (55%) underwent ALND as their definitive
axillary surgery. Seventeen (85%) completed either WBRT or postmastectomy radiation
therapy (PMRT) with regional nodal irradiation as of January 2020. Of the 3 patients who
did not undergo breast, chest wall or regional nodal irradiation, 2 underwent mastectomy
and nodal surgery with a pCR, and 1 patient had an ALND alone but declined any additional
adjuvant therapy.

Nodal pCR was observed in 16 of the 20 patients (80%) in this cohort. Among the 15
patients who presented with cN1 disease, 14 (93%) converted to cNO following NAC. Of
these, 9 underwent an SLNB alone; all of whom achieved a nodal pCR (100%). An average
of 4.67 (range 3-10) sentinel lymph nodes (SLNs) were removed at SLNB. All women
presenting with cN2-cN3 disease (n = 5) underwent an ALND; 3 remained pathologically
node positive (pN+) and 2 achieved nodal pCR. Table 3 shows pCR rates by receptor profile:
3/6 (50%) ER+/HER2-, 7/8 (88%) TNBC, and 6/6 (100%) HER2+. Fig. 1 and Fig. 2
illustrate response based on receptor subtype and axillary management by receptor subtype,
respectively. Treatment effect was noted in 17 of the 20 OPBC patients: 10 of 11 women
undergoing ALND, and 7 of 9 women undergoing SLNB.

Nineteen of the 20 patients in this cohort are still alive at the time of last follow-up. The
etiology of the 1 death is unknown. With a median follow up of 38.5 months (range 4.3—
127.5), there have been no locoregional or distant recurrences, with 17 of the 20 patients
having follow-up > 16.6 months.

DISCUSSION

The management of OPBC has evolved tremendously, although there continues to be
variation in practice patterns when clinicians are faced with this rare diagnosis. Initial
reports encouraging MRM in OPBC patients were partially due to the high rates (55-92%)
of finding primary carcinoma within the pathological specimens, which justified the
widespread use of mastectomy.6 However, these studies predated the use of MRI, which has
become part of the standard work up for breast cancer patients presenting with axillary
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metastasis and no identifiable clinical or radiographic lesion utilizing traditional methods.1?
A 2016 meta-analysis including 241 OPBC patients, of whom less than half underwent
preoperative MRI, compared outcomes of those treated with ALND plus mastectomy versus
ALND and WBRT, and found equivocal rates of local control and overall survival.2> A more
contemporary Surveillance, Epidemiology and End Results (SEER) database review
including 479 patients showed no difference in survival among the OPBC patients who
underwent mastectomy with ALND with or without radiation therapy versus the patients
who underwent ALND with radiation therapy.2! Though data now exist to support a less-
morbid surgical approach to the breast, comparable evidence regarding the potential de-
escalation of axillary surgery after NAC in this population has been limited.

The implementation of NAC to achieve nodal pCR and therefore potentially change axillary
surgery is increasingly utilized among node-positive patients. The National Surgical
Adjuvant Breast and Bowel Project (NSABP) B-18 and B-27 trials were randomized
controlled trials comparing adjuvant chemotherapy to NAC. Both reported significantly
lower rates of nodal positivity following NAC compared to those undergoing upfront
surgery, emphasizing the ability of NAC to downstage axillary disease.22-24 This concept
has been broadened to potentially alter surgical management among those women achieving
a nodal pCR following completion of NAC.23:24 Four prospective studies have since
assessed the accuracy and feasibility of SLNB following NAC among women who presented
with node-positive disease.1114-16 These trials initially reported overall unacceptably high
false-negative rates, although with use of dual-tracer mapping and retrieval of 3 or more
SLNs, the false-negative rate of an SLNB in this population fell to clinically acceptable rates
of < 10%.11.14-16 The 2020 NCCN guidelines support use of SLNB alone among women
who convert from cN1 to cNO and achieve a nodal pCR,” and, in clinical practice, there is
increasing use of NAC to attempt axillary surgery downstaging among this population.
Though these guidelines apply to patients with known intact primary tumors, recent
evidence suggests that this paradigm may be shifting into the OPBC setting as well. In 2020,
Cohen et al reported on 684 OPBC patients, treated between 2004—-2014 from the National
Cancer Data Base (NCDB), in whom 214 (31%) patients received NAC. Following
neoadjuvant therapy, 180 underwent ALND while 34 underwent SLNB; they reported a pCR
of 26%, which did not differ significantly between those who underwent SLNB (32.4%)
versus those who underwent ALND (24.4%).2° The series suggests that use of SLNB among
this population may be non-compliant with current recommendations, as 9/34 (26.5%)
women undergoing SLNB presented with cN2-3 disease and 21/34 (61.8%) remained
pathologically node positive (ypN+) after NAC.2° Our data found that 14 of 15 women
presenting with cN1 disease achieved a nodal pCR and, therefore, axillary surgery
downstaging appears feasible among appropriately selected patients.

Studies among women with an intact breast primary report overall nodal pCR rates of 26—
41%,11.14.15 with substantial variation by tumor subtype. Multiple studies have reported
similar trends in rates of nodal pCR following NAC, with the lowest rates seen among
hormone receptor positive, HER2- tumors (0-29%), and the highest rates seen among triple
negative (47-73%) and HER2+ (49-82%) tumors.8:9:11-13 Studies among patients with
OPBC, including ours, report variable nodal pCR rates ranging from 26-80%.25:26 |n our
small OPBC population, pCR was 80% and, expectedly, the rates of response varied by
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tumor profile. While the numbers are small in each subgroup, the pCR rates for triple
negative and HER2+ tumors were impressively high, at 88% and 100%, respectively. In this
cohort, 14 of the 20 (70%) women presented with triple negative or HER2+ disease,
partially explaining the overall high pCR rate, although the ER+/HER2- patients obtained a
nodal pCR rate in 50% of cases, a rate higher than that reported in the literature for women
with an intact primary. Similarly, Rueth et al reported on a cohort of 36 OPBC patients, 55%
of whom presented with triple negative or HER2+ disease. Of the 25 women treated with
NAC, 15 obtained a nodal pCR.28

Aside from the greater number of treatment-sensitive subtypes, an additional hypothesis
related to the exceptional nodal pCR rates observed in the OPBC population stems from the
potential biology of this rare entity. While OPBC may represent a primary breast lesion that
is too small to be detected with conventional breast imaging, it is also postulated that this
clinical scenario is encountered when the primary tumor is eliminated by the immune
system. Although breast cancer has not traditionally been considered susceptible to an anti-
tumor immune response, several lines of recent evidence propose that this may not
necessarily be true. Pathologic evaluation of primary breast cancer has revealed, at times, an
abundance of infiltration by immune cells, which strongly correlated with outcome as well
as the effectiveness of NAC.27:28 These results suggest that breast cancers can elicit an
immune response and that this finding is relevant to the natural history of the tumor. In 1990,
Rosen et al reported on a series of 48 women presenting with OPBC. In this pre-MRI
imaging cohort, a primary tumor was pathologically identified in 75% of cases. They report
that a striking characteristic of many of the primary lesions, particularly in those tumors too
small to be palpable or in those with only an in situ component, was a prominent
lymphocytic reaction in and around the lesion.® Evidence of scar tissue within mastectomy
specimens was noted, which could be remnants of an immune response to the invasive
tumor.2 In this regard, our findings of an increased pCR rate in these patients may support
the hypothesis that OPBC is a manifestation of an abscopal immune response. With the
recently observed effectiveness of immunotherapy for breast cancer, it may be that OPBC
patients would benefit from this approach.30

One argument against axillary surgery downstaging among OPBC patients is that this
population has been shown to present with a heavier nodal disease burden and, therefore,
may not be appropriate for SLNB. Comparing clinicopathological characteristics in a large
contemporary group of OPBC patients using the SEER database, Ge at al found that OPBC
patients were less likely to present as cN1 when compared to their staged-matched cohorts
(60% versus 73%). Review of final pathology after upfront surgery demonstrated pN1
disease in 61% of OPBC group versus 71% in the non-occult patients, although
interestingly, the OPBC group demonstrated superior survival compared to the stage
matched non-OPBC group.2! While a greater nodal disease burden may be present, that does
not equate to a lower response to systemic therapy. In 2016, Barrio et al assessed the
likelihood of achieving pCR among locally advanced breast cancer patients and noted that
tumor biology, not burden of disease, was predictive of response.3! These data suggest that
OPBC patients, even with a potential greater nodal disease burden, should not be less likely
to achieve nodal pCR following NAC. Although a smaller proportion of OPBC patients may
present with cN1 disease and be eligible for axillary surgery downstaging post-NAC, a study
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is ongoing to assess the feasibility and accuracy of SLNB among locally advanced breast
cancer patients, including those with cN2—3 disease, with excellent response to NAC.32
Future data will inform us on the safety of broadening use of SLNB among those presenting
with a higher nodal stage.

This study is limited by its retrospective nature and small cohort size. While there was a
small group of patients who underwent SLNB alone, axillary surgery was not standardized,
but at the discretion of the treating surgeon. Furthermore, we are unable to comment on the
FNR of SLNB among OPBC. Although there were no locoregional recurrences or distant
metastases in our cohort of patients, longer-term follow-up is still needed to fully evaluate
the safety of omitting an ALND in OPBC patients.

Conclusions

In this series of biopsy-proven OPBC patients evaluated and managed in a recent time
period, 80% of patients achieved a nodal pCR following NAC. The rates of pCR varied by
receptor profile, being lowest in the ER+/HER2- group and highest in the HER2+ group
(50-100%); however, they are excellent and numerically exceed those in the literature for
women with an intact breast primary tumor. Given the excellent nodal response rate seen
among OPBC patients, SLNB alone may be a feasible surgical option in select OPBC
patients who downstage following NAC.
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Synopsis (limit 40 words):

Here we determine rate of nodal pCR post-NAC in occult primary breast cancer (OPBC)
patients. We find that, given the excellent nodal response rate, SLNB alone may be a
feasible surgical option in those OPBC patients who downstage following NAC.
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Pathologic Response Based on Receptor Subtype
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Fig. 1. Response based on subtype.
HERZhuman epidermal growth factor receptor 2, 7A/BC triple negative breast cancer, ER

estrogen receptor, pCR complete pathologic response after neoadjuvant chemotherapy, yp/N+
pathologically node positive after neoadjuvant chemotherapy
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Axillary Management in Patients Eligible for Downstaging
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Fig. 2. Axillary management by receptor subtype.
HERZhuman epidermal growth factor receptor 2, 7VBCtriple negative breast cancer, ER

estrogen receptor, SNVLB sentinel lymph node biopsy, ALND axillary lymph node dissection
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TABLE 1
Clinicopathologic Features at Presentation of OPBC Patients Treated with NAC

Clinicopathological Features (n =20) | Total Group n (%)
Age, years, median (IQR) 54 (46, 62)
CcN status
eN1 15 (75)
cN2 4(20)
cN3 1(5)
Histology
Ductal 16 (80)
Lobular 1(5)
Undefined 3(15)
Receptor Profile
ER+/HER2- 6 (30)
HER2+ 6 (30)
TNBC 8 (40)

OPBC occult primary breast cancer, V/AC neoadjuvant chemotherapy, ¢/ clinical nodal stage, cN clinically N1, cNZ2clinically N2, cN3clinically
N3, ER estrogen receptor, HER2human epidermal growth factor receptor 2, 7ABC triple negative breast cancer, /QR interquartile range
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TABLE 2
Neoadjuvant and Adjuvant Treatment of OPBC Patients

Treatment n (%)

Axillary Surgery

SLNB Alone | 9 (45)

ALND | 11 (55)

Breast Treatment

No breast surgery/benign excision 17 (85)

Mastectomy 3(15)

Radiation Therapy

RT Breast/CW + RNI | 17 (85)

No additional radiotherapy 3(15)

Chemotherapy Regimen

ACT | 18 (90)
Tc| 105
CMF | 1(5)

Dual Anti-HER2 Therapy ™ | 6/6 (100)
Endocrine therapy 8/8 (100)

*
All HER2 positive patients received trastuzumab and pertuzumab

SLNB sentinel lymph node biopsy, ALND axillary lymph node dissection, ACT doxorubicin (A) and cyclophosphamide (C) followed by paclitaxel
(T), TC paclitaxel, carboplatin, CMF cyclophosphamide (C) with methotrexate (M) and fluorouracil (F), RT Breast/CW radiation therapy breast/
chest wall, RN/ regional nodal irradiation
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TABLE 3
Nodal Pathologic Complete Response Stratified by Receptor Profile for OPBC in Entire Cohort

Nodal Status at Diagnosisn (%) | n=20 | pCR (n=16) | ypN+ (n=4)
cN1 | 15(75) 14 (93) 1(7)
cN2 | 4(20) 2 (50) 2 (50)
eN3 | 1(5) 0 (0) 1 (100)
Receptor Profile, n (%)
ER+MHER2- | 6(30) 3 (50) 3(50)
HER2+ | 6(30) 6 (100) 0 (0)
Triple negative | 8 (40) 7(88) 1(12)

OPBC occult primary breast cancer, MAC neoadjuvant chemotherapy, pCR complete pathologic response after neoadjuvant chemotherapy, yp/N+
pathologically node positive after neoadjuvant chemotherapy, £R estrogen receptor, HER2 human epidermal growth factor receptor 2
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