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ABSTRACT

Objective. The study aimed to identify the pattern and clinicopathologic factors associated with locoregional
failure (LRF) in locally-advanced breast cancer (LABC) patients who received neoadjuvant chemotherapy (NAC)
and modified radical mastectomy (MRM) with or without adjuvant radiotherapy (RT).

Methods. Retrospective cohort analysis of LABC patients who developed LRF following NAC and MRM with or
without RT in the Breast Care Center, Philippine General Hospital from 2007-2010 was done. Clinicopathologic
and treatment factors were compared between patients who developed and did not develop recurrence using
Student's t-tests and Chi-square tests and logistic regression analysis, with p values <0.05 considered significant.

Results. A total of 63 patients were included, 34 with locoregional recurrence (LR) and 29 without. Two-year
locoregional recurrence rate (LRR) was 54% with mean time to recurrence at 263 days and chest wall as most
common site. Simple logistic regression analysis showed age distribution, pathologic nodal status (pN), percentage
positive pathologic lymph nodes, pathologic stage, lymphovascular invasion, and adjuvant RT to be predictors
of LR. Furthermore, pN (OR 1.31, ClI 1.07-1.59, p=0.01) and adjuvant RT (OR 0.14, CI 0.04-0.53, p=0.004) were
independent predictors of LR on multiple logistic regression analysis. In the subset of patients without adjuvant RT,
no independent predictor of LR was found on multiple logistic regression analysis.

Conclusion. Among patients with LABC who received NAC and MRM, locoregional recurrence occurred frequently,
usually in the chest wall and within a year of treatment. The absence of adjuvant radiotherapy and increased
number of positive pathologic lymph nodes were predictive of locoregional recurrence.

Key Words: locally advanced breast cancer, neoadjuvant chemotherapy, preoperative chemotherapy, recurrence,
locoregional failure

Poster presented at the Global Breast Cancer Conference 2015 |NTRODUCT|ON
and 4" International Breast Cancer Symposium, April 23-25, 2015,
Jeju Island, South Korea.

Locally-advanced breast cancer (LABC) includes

Corresponding author: Shiela S. Macalindong, MD breast cancer “where initial clinical and radiologic evaluation
Division of Surgical Oncology, . documents advanced disease confined to the breast and
Head and Neck, Breast, Skin and Soft Tissue, and . »1 . AC
Esophagogastric Surgery regional lymph nodes.” Neoadjuvant chemotherapy (NAC)
Department of Surgery is indicated in its initial management to downstage the
Philippine General Hospital . disease to improve resectability. The risk of locoregional
University of the Philippines Manila failure (LRF) increases with advancing stage, hence,

Taft Avenue, Manila 1000, Philippines . .
Email: shielamacalindongmd@gmail.com locoregional recurrences (LR) occur more frequently in

VOL. 54 NO. 2 2020 ACTA MEDICA PHILIPPINA 117



Locoregional Failure in Locally Advanced Breast Cancer

patients with LABC.?* It is important to prevent LR
because locoregional control impacts long-term breast
cancer mortality. ‘The Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) has shown that one breast
cancer death over the ensuing 15 years can be avoided for
every four LR prevented.* Hence, locoregional control using
surgery with or without radiotherapy (RT) is paramount
but may be more difficult to achieve in patients with
LABC compared to those with early disease.

Locoregional recurrence rate (LRR) following NAC
and mastectomy without radiotherapy in several large,
prospective trials range from 5-13% at 5 to 10 years.>® Risk
factors found to be associated with LR in these studies
include clinical tumor and nodal characteristics before
NACT, pathological nodal status/breast tumor response
after NACT, and breast cancer molecular subtype based on
expression of estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2 neu
(Her2/neu).>° In patients treated with neoadjuvant therapy,
risk of recurrence appears to be a function of the interplay of
pre-treatment disease characteristics, response to neoadjuvant
therapy, and post-treatment disease characteristics.”

Identification of risk factors for LR after NAC and
surgery could help inform decisions regarding optimal
application of adjuvant RT to optimize locoregional
control. In patients not receiving NAC, adjuvant RT after
modified radical mastectomy (MRM) decisions depend
on pathologic evaluation of resected specimens and is
generally indicated for pathologic tumor size greater than
5 cm, positive pathologic nodes, and/or positive resection
margins where re-resection is not feasible.">"* Adjuvant
RT in this setting reduces risk of LR by about two-thirds.*
Following NAC, the indications for adjuvant RT is less
clear as NAC alters the resultant pathologic characteristics
of tumors and no published randomized trials with impact
of adjuvant RT as a predetermined endpoint existed at
the time of the study to guide decision. The National
Comprehensive Cancer Network (NCCN) currently
recommends use of the worst pre-NAC or post-NAC tumor
characteristics as basis for adjuvant RT recommendations.!
Hence, LABC, regardless of neoadjuvant treatment
response, are generally recommended for adjuvant RT
at present. However, use of neoadjuvant therapy has
allowed de-escalation of locoregional therapy for breast
cancer particularly for early disease, hence the question of
whether or not some patients with LABC who received
neoadjuvant systemic therapy followed by modified
radical mastectomy can be spared of radiotherapy.

The subset of breast cancer patients subjected to NAC
locally is far more advanced in stage than the patients
included in randomized trials of NAC in breast cancer.
There is also very limited literature describing the local
experience with NAC for LABC with regard to LR
outcomes. Hence, this study aimed to describe the pattern
of and the clinicopathologic and treatment variables that

predict LR to establish baseline information that can be
used to evaluate management approaches and outcomes
in the light of international standards and inform the
development of local guidelines. It also aimed to look
specifically at LR outcomes in patients who did not receive
adjuvant RT to determine if there is any factor that
predicts for low risk of LR as to exclude use of adjuvant RT.

METHODS

Study Design and Study Population

This was a retrospective cohort study of patients
with or without LR following NAC and MRM with or
without adjuvant RT.

Included in the study were patients at least 18 years of
age from the Breast Care Center (BCC) of the Philippine
General Hospital (PGH) with LABC (American Joint
Committee on Cancer [AJCC] 7% edition stage IIIA, IIIB,
IIIC) who received NAC followed by MRM from January
1, 2007 to December 31, 2010 with or without adjuvant
RT. To be included, patients must have primary unilateral
breast cancer, have undergone appropriate metastatic work-
up according to BCC protocol (symptom-directed for stage
IITA and routine for stage IIIB-IIIC consisting of chest
radiograph, liver ultrasonography and bone scintigraphy),
and with at least 2 years follow up from the time of
surgery. Patients with current or past history of non-breast
malignancy or incomplete medical records were excluded.

Patients were identified through the Surgical
Information System (SIS) of the Department of Surgery,
Philippine General Hospital and the conference reports of
the Surgical Oncology Division. Medical records and surgical
pathology materials of eligible patients were reviewed.

Treatment Details

First-line NAC regimen used in the BCC during the
study inclusion period was an anthracycline-based regimen
consisting of 5-fluorouracil (500mg/m?), adriamycin/
doxorubicin (50mg/m?), and cyclophosphamide (500mg/
m?) [FAC] given as IV bolus during day 1 and repeated
every 21 days for 4 cycles. Clinical tumor response was
assessed prior to administration of subsequent cycle of NAC.
Clinical tumor response was categorized into complete
response (complete disappearance of primary tumor and
involved nodes), partial response (at least 50% decrease in
the size of the primary tumor), no response (less than 50%
decrease in size or increase in size by less than 25%), or
progressive disease (increase in size by 225% or appearance
of new lesions). If at least a partial response was not
achieved after 2™ cycle of NAC or at any time progressive
disease was observed, the NAC was shifted to second line
regimen which usually consisted of a single agent taxane,
docetaxel (60-75mg/m?), given on day 1 as intravenous drip
over 1 hour every 21 days for 4 cycles. If patient cannot be
shifted to second-line NAC, outright MRM was done.
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As per BCC protocol, completion of chemotherapy
regimen was initiated 4-6 weeks after the surgery. If patients
received 4 cycles of neoadjuvant FAC, 2 more cycles of post-
operative FAC every 21 days were given. For patients shifted
to docetaxel and given 4 cycles preoperatively, 2 more cycles
of docetaxel were given post-operatively. Adjuvant RT was
advised for all patients following chemotherapy completion.

Statistical Analysis

Locoregional recurrence (LR) was defined as
relapse in the ipsilateral chest wall, axilla, supraclavicular,
infraclavicular, or internal mammary areas. Any recurrence
outside these sites was considered distant failure. Cytologic
or histologic confirmation of the recurrence was not
mandatory for study inclusion as long as the recurrence
was unequivocally compatible with recurrence as judged by
the attending surgeon and had been managed as such. In
the absence of histologic or cytologic confirmation of LR,
only patients with obvious locoregional recurrence based
on clinical and/or radiologic assessment were included.
Only LR that occurred as first events or diagnosed
simultaneously with distant metastases were included.

Data were collected relating to age, menopausal status,
clinical and pathologic stage/tumor size/nodal status/skin
involvement, clinical chest wall involvement, NAC regimen
and cycles, response rate, NAC completion, shift to second
line NAC, estrogen and progesterone receptor status,
number of lymph nodes harvested, percentage (%) positive
lymph nodes (obtained by dividing the number of positive
lymph nodes by the number of lymph nodes harvested x
100), histologic grade, lymphovascular invasion, perineural
invasion, pathologic margin status, location of closest
margin, adjuvant chemotherapy, adjuvant RT, adjuvant
hormonal therapy, time to NAC completion (time from
first to last NAC for those who completed NAC), time
from last NAC to surgery (time from last administration
of NAC to MRM for those who completed NAC), time
to adjuvant chemotherapy (time from MRM to first cycle
of adjuvant chemotherapy), and time to adjuvant RT (time
from MRM to first day of adjuvant RT), time to recurrence
(time from MRM to first clinical appearance of LR), site of
LR, concomitant distant metastases, and locoregional and
systemic management of recurrence.

Patients were categorized into those who developed
and did not develop LR. The clinicopathologic variables
were compared using Student’s t-test or Chi-square for
continuous or categorical variables, respectively, for these 2
groups. All p values were 2-sided and p values < 0.05 were
considered significant. Categorical variables that were
found to be associated with LR were entered into a simple
logistic regression with LR as the dependent variable. All
continuous variables were also subjected to simple logistic
regression. All simple logistic regression models found to be
significantly associated with LR were entered into multiple
logistic regression. Stepwise regression was utilized to find
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the best fitting model. Subset analysis restricting comparison
between the two groups to those patients who did not
receive adjuvant RT was done to determine if there was
any risk factor associated with low risk of LR as to preclude
adjuvant RT. Patients who developed LR who did and did
not receive adjuvant RT were analyzed separately as to time
to recurrence, site of LR, and concomitant distant metastases.
STATA version 12 statistical software was used.

Ethical Consideration

This was a non-interventional study. The study was
initiated after approval from the University of the Philippines
Manila Research Ethics Board. Patients’
anonymized using identifiers.

RESULTS

data were

Sixty-three patients were eligible for study inclusion,
34 with LR and 29 without. The median follow-up was 743
days. Two-year locoregional recurrence rate (LRR) was 54%
with average time to recurrence at 263 days. Most recurrences
occurred in the chest wall (94%, 32/34) alone or in
combination with other sites, followed by supraclavicular
area (24%, 8/32), axilla (12%, 4/34), and infraclavicular area
(6%, 2/34). Concomitant metastases at time of locoregional
recurrence were common, occurring in 53% of the 34 patients.
Bones and lungs were the most frequent sites of distant failure
at 38.9% each (7/18). These were followed by the contralateral
breast (16.7%, 3/18), liver (11.1%, 2/18), and brain and
contralateral axilla (5.6%, 1/18 each). Majority of patients
did not receive any locoregional or systemic management
of and following diagnosis of LR, at 64.7% (22/34) and
35.3% (12/34), respectively. Surgery was the most common
locoregional treatment (23.5%, 8/34) followed by RT (11.8%,
4/34). Hormonal therapy was the most common systemic
treatment received (29.4%, 10/34) followed by chemotherapy
(26.5%,9/34) and both chemotherapy and RT (8.8%, 3/34).

Table 1 provides a comparison of the clinicopathologic
and treatment variables in patients who did and did not
develop recurrence. Subset of patients who developed
recurrence had significantly more subjects who were 50 years
or older, more pathologic lymph nodes, higher percentage
of pathologically positive lymph nodes, higher pathologic
stage, more lymphovascular invasion, fewer neoadjuvant
CT cycles, and less subjects who received adjuvant RT.

Table 2 shows the clinicopathologic and treatment
variables found to be predictive of recurrence on simple
logistic regression analysis. Belonging in age group 35-
50 and >50 years were associated with lower and higher
odds of recurrence, respectively, compared to patients <35.
Higher pathologic lymph node status, higher percentage of
pathologic lymph nodes, and presence of lymphovascular
invasion significantly increased the risk of recurrence.
Pathologic stage was likewise significantly associated with

LR. Adjuvant RT decreased risk of recurrence by 93%.
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Table 1. Patient, disease, and treatment characteristics of patients with and without locoregional recurrence in all patients
and in patients who did not receive adjuvant radiotherapy

Ul Adjt?/t;?\rt]téa\::lvigr:eurtapy
With Without With Without
locoregional locoregional locoregional locoregional
recurrence recurrence P WDz recurrence recurrence P IR
(n=34) (n=29) (n=28) (n=7)

Age (years), mean+SD 51.6+10.3 47.3+8.1 0.078 51.1+9.9 46+4.4 0.199
Age group 0.006 0.037
<35y.0. 2 (5.9%) 1(3.4%) 2(7.1%) 0
35-50y.o. 11 (32.4%) 21(72.4%) 9 (32.1%) 6(85.7)
>50y.0. 21 (61.8%) 7 (24.1%) 17 (60.7%) 1(14.3)

Menopausal status 0.49 0.474
Premenopausal 15 (44.1%) 17 (58.6%) 13 (46.4%) 5(71.4%)
Postmenopausal 18 (52.9%) 11 (37.9%) 14 (50%) 2 (28.6%)

Unknown 1(2.9%) 1(3.4%) 1(3.6%) 0

Clinical stage 0.983 0.765
1A 2 (5.9%) 2 (6.9%) 2(7.1%) 0
1B 27 (79.4%) 23 (79.3%) 22 (78.6%) 6(85.7%)
1IC 5(14.7%) 4(13.8) 4 (14.3%) 1(14.3%)

Clinical tumor size (cm), mean+SD 11.8+3.1 10.6+3.1 0.137 11.9+3.2 9+0.3 0.023
>5cm 34 (100%) 29 (100%) 28 (100%) 7 (100%)

Clinical nodal status 0.541 0.841
NO 2 (5.9%) 5(17.2%) 2(7.1%) 1(14.3%)

N1 25 (73.5%) 18 (62.1%) 20 (71.4%) 4 (57.1%)
N2 2 (5.9%) 2 (6.9%) 2 (7.1%) 1(14.3%)
N3 5(14.7%) 4(13.8%) 4 (14.3%) 1(14.3%)

Clinical skin involvement 0.838 0.791
Yes 31(91.2%) 26 (89.7%) 25 (89.3%) 6 (85.7%)
No 3 (8.8%) 3(10.3%) 3(10.7%) 1(14.3%)

Chest wall fixation 0.954 0.754
Yes 6(17.6%) 6(20.7%) 6(21.4%) 1(14.3%)
No 17 (50%) 14 (48.3%) 14 (50%) 3 (42.9%)
Unknown 11 (32.4%) 9 (31%) 8 (28.6%) 3 (42.9%)

Neo-adjuvant chemotherapy regimen 0.055 0.004
Anthracycline-based 34 (100%) 26 (89.7%) 28 (100%) 5(71.4%)
Sequential anthracycline - then taxane-based 0 3(10.3%) 0 2 (28.6%)

Clinical tumor response (%), mean+SD 67+21.2 72+17.5 0.311 65.3£22.9 67.1+20.6 0.845
Response category 0.356 0.823
Complete response 0 1(3.4%) 0 0
Partial response 29 (85.3%) 26 (89.7%) 23 (82.1%) 6 (85.7%)

No response 5(14.7%) 2 (6.9%) 5(17.9%) 1(14.3%)
Progressive disease 0 0 0 0

No. of neoadjuvant chemotherapy cycles, mean+SD 3.8+0.52 4.2+0.62 0.01 3.8+0.57 4.6+0.98 0.008

Shift to 2nd line neoadjuvant chemotherapy regimen 0.055 0.004
Yes 0 3(10.3%) 0 2 (28.6%)

No 34 (100%) 26 (89.7%) 28 (100%) 5(71.4%)

Estrogen receptor status, mean+SD 3.2+3.5 4+3.7 0.451 3.8+3.6 3.3+4.1 0.528
Category 0.086 0.385
Positive 14 (41.2%) 16 (55.2%) 13 (46.4%) 3(42.9%)

Negative 15 (44.1%) 13 (44.8%) 10 (35.7%) 4(57.1%)
Unknown 5(14.7%) 0 5(17.9%) 0

120  ACTA MEDICA PHILIPPINA VOL. 54 NO. 2 2020



Locoregional Failure in Locally Advanced Breast Cancer

Table 1. continued

Ul Adjt?/ha?\rt]téa\::lvigr:eurgpy
With Without With Without
locoregional locoregional locoregional locoregional
recurrence recurrence P WDz recurrence recurrence P IR
(n=34) (n=29) (n=28) (n=7)

Progesterone receptor status, mean+SD 2.2+2.8 2.9+3.5 0.388 2.4+3 1.6+3 0.528
Category 0.095 0.365
Positive 12 (35.3%) 13 (44.8%) 10 (35.7%) 2 (28.6%)

Negative 17 (50%) 16 (55.2%) 13 (46.4%) 5(71.4%)
Unknown 5(14.7%) 0 5(17.9%) 0

Pathologic tumor size (cm), mean+SD 4.3+3.0 3.8+3.6 0.516 4.5+3.2 4.45+3.8 0.967
Category 0.672 0.98
0 0 4 (13.8%) 0 0
<2cm 10 (29.4%) 7 (24.1%) 8(28.6%) 2 (28.6%)
2.1-5cm 14 (41.2%) 9 (31%) 11 (39.3%) 3(42.9%)
>5cm 10 (29.4%) 9 (31%) 9 (32.1%) 2 (28.6%)

Pathologic lymph node status, mean+SD 8.8+8.2 1.8+2.6 <0.00 9.8+8.7 3+2.7 0.052
Category <0.00 0.029
0 5(14.7%) 13 (44.8%) 4 (14.2%) 1(14.3%)

1-3 5(14.7%) 12 (41.4%) 3(10.7%) 4 (57.1%)
4-9 12 (35.3%) 3(10.3%) 9 (32.1%) 2(28.6%)
210 12 (35.3%) 1(3.4%) 12 (42.9%) 0

No. of lymph nodes harvested, mean+SD 14.9+6.6 13.7+4.6 0.415 15.1+7.2 13+4.3 0.458
Category 0.81 0.791
<10 4(11.8%) 4(13.8%) 3(10.7%) 1(14.3%)

210 30 (88.2%) 25 (86.2%) 25 (89.3%) 6 (85.7%)

% positive lymph nodes, mean+SD 55.7+34.5 14+20 <0.00 60.2+34.4 26.2+23.8 0.02
Category <0.00 0.091
<20% 7 (21.2%) 22 (75.9%) 4 (14.8%) 3(42.9%)

220% 26 (78.%) 7 (24.1%) 23 (85.2%) 4 (57%)

Pathologic staging 0.009 0.326

Pathologic complete response 0 3(10.3%) 0 0
| 2 (5.9%) 3(10.3%) 2 (7.1%) 1(14.3%)
A 5(14.7%) 6 (20.7%) 3(10.7%) 1(14.3%)
1B 2 (5.9%) 7 (24.1%) 1(3.6%) 1(14.3%)
A 9 (26.5%) 4(13.8%) 7 (25%) 2(28.6%)
1B 4(11.8%) 5(17.2%) 3(10.7%) 2 (28.6%)
INc 12 (35.3%) 1(3.4%) 12 (42.9%) 0

Histologic grade 0.089 0.102
1 0 1(3.4%) 0 0
2 12 (35.3%) 16 (55.2%) 10 (35.7%) 5(71.4%)

3 20 (58.8%) 9 (31%) 17 (60.7%) 2 (28.6%)
Unknown 2 (5.9%) 3(10.3%) 1(3.6%) 0

Lymphovascular invasion 0.008 0.546
Yes 30 (88.2%) 17 (58.6%) 26 (92.9%) 6 (85.7%)

No 3(8.8%) 12 (41.4%) 2(7.1%) 1(14.3%)
Unknown 1(2.9%) 0 0 0

Perineural invasion 0.157 0.35
Yes 9 (26.5%) 3(10.3%) 9 (32.1%) 1(14.3%)

No 24 (70.6%) 26 (89.7%) 19 (67.9%) 6 (85.7%)
Unknown 1(2.9%) 0 0 0
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Table 1. continued

With

locoregional
recurrence
(n=34)

Patients Without
Adjuvant Radiotherapy
With Without
locoregional locoregional
recurrence recurrence
(n=28) (n=7)

All Patients

Without
locoregional
recurrence
(n=29)

p value p value

Skin involvement 0.38 1
Yes 9 (26.5%) 5(17.2%) 8 (28.6%) 2 (28.6%)

No 25 (73.5%) 24 (82%) 20 (71.4%) 5(71.4%)

Margin status (cm), mean+SD 1.04+0.81 0.83+0.57 0.251 0.93+.75 0.64+0.39 0.334
Category 0.578 0.664
Positive 1(2.9%) 0 1(3.6%) 0
Negative 31(91.2%) 28 (96.6%) 25 (89.3%) 7 (100%)

Close 2 (5.9%) 1(3.4%) 2 (7.1%) 0

Closest margin 0.467 0.612
Basal 33(97.1%) 25 (100%) 27 (96.4%) 7 (100%)

Superior 1(2.9%) 0 0 0
Inferior 1(2.9%) 0 0 0
Unknown 1(2.9%) 0 1(3.6%) 0

Time to neoadjuvant chemotherapy completion (days), 88.5+41.8 88.4+35.1 0.990 93.8+45.6 110.6+£57.3 0.429

mean+SD

Time from last neoadjuvant chemotherapy to surgery 46+24.5 43+18.1 0.609 48.5+26.6 42.9+11.9 0.593

(days), mean+SD

Adjuvant chemotherapy 0.122 0.139
Yes 27 (79.4%) 27 (93.1%) 21 (75%) 7 (100%)

No 7 (20.6%) 2 (6.9%) 7 (25%) 0
Time to adjuvant chemotherapy (days), mean+SD 44.4+23.8 49.9+31.3 0.489 46.8+27 54.7+20.2 0.49

Adjuvant hormonal therapy 0.179 0.863
Yes 13 (38.2%) 16 (55.2%) 11 (39.3%) 3(42.9%)

No 21 (61.8%) 13 (44.8%) 17 (60.7%) 4(57.1%)

Adjuvant radiotherapy <0.00 - -

Yes 6(17.6%) 22 (75.9%)
No 28 (82.4%) 7 (24.1%)
Time to adjuvant radiotherapy (days), mean+SD 115.4+450.9 187.1+164.2 0.352

Table 3 shows the independent risk factors for LR

based on multiple logistic regression analysis using the
stepwise regression method to find the best fitting model.
Only pathologic lymph node status and adjuvant RT
were found to be independent predictors of LR. Having
pathologically involved lymph nodes increased recurrence
risk by 31% while adjuvant RT decreased the risk by 86%.

Among patients who developed LR, 82.4% (28/34)
did not have adjuvant RT. Time to recurrence was not
significantly different between those who received and did
not receive adjuvant RT (357 versus 243 days, p=0.154) but
was shorter for the latter. Pattern of locoregional recurrence
was the same for those who did and did not receive adjuvant
RT, with the chest wall followed by the supraclavicular area
being the most common sites.

Additionally, 78.6% of patients who received adjuvant
RT did not develop LR during the 2-year follow-up while

21.4% developed recurrence.

Comparison of clinicopathologic and treatment factors
between those who did and did not develop recurrence
among the subset of patients who did not receive adjuvant
RT are presented in Table 1. Among patients who did not
receive adjuvant R'T, majority (80%, 28/35) developed LR
within 2 years of surgery. In this restricted subset, age group,
clinical tumor size, number of neoadjuvant CT cycles, shift
to second-line neoadjuvant CT, neoadjuvant CT regimen,
pathologic lymph node status category, and percentage of
positive lymph nodes were significantly different between
those who developed and did not develop LR. More patients
aged greater than 50 years developed recurrence. Patients
who developed recurrence had significantly more pathologic
lymph nodes, higher percentage positive lymph nodes,
larger average clinical tumor size, and fewer NAC cycles
received. The group that had recurrence did not include
any patients who were shifted to second line NAC nor
received sequential anthracycline- and taxane-based NAC.
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Table 2. Simple logistic regression analysis of factors associated with locoregional recurrence

Odds Ratio Standard Error p-value 95%I§toer;f|,:|ence p-value of model
Age Group (years)
<35 (Constant) 2.00 245 0.57 0.18-22.06 0.01
35-50 0.26 0.34 0.30 0.02-3.22
>50 1.50 1.95 0.76 0.12-19.18
Pathologic Lymph Node Status
Negative (Constant) 0.30 0.13 0.01 0.13-0.70 0.00
Positive 1.40 0.13 0.00 1.16-1.69
Pathologic Lymph Node Grouping
0 (Constant) 0.38 0.20 0.07 0.14-1.08 0.00
1-3 1.08 0.81 0.92 0.25-4.70
4-9 10.40 8.66 0.01 2.03-53.20
>10 31.20 36.39 0.00 3.17-306.83
% Positive Lymph Nodes
0 (Constant) 0.25 0.11 0.00 0.11-0.61 0.00
% Positive Lymph Nodes 119.82 145.47 0.00 11.09-1294.09
% Positive Lymph Nodes
< 20% (Constant) 0.32 0.14 0.01 0.14-0.74 0.00
220% 12.12 7.36 0.00 3.69-39.82
Pathologic Staging
pCR (Constant) 12.00 12.49 0.02 1.56-92.29 0.01
1A 0.06 0.08 0.04 0.00-0.84
1A 0.07 0.08 0.03 0.01-0.74
1B 0.02 0.03 0.00 0.00-0.31
1A 0.19 0.23 0.16 0.02-1.98
1B 0.07 0.08 0.03 0.01-0.75
I1C —
Lymphovascular Invasion
No (Constant) 0.25 0.16 0.03 0.07-0.89 0.00
Yes 7.06 5.04 0.01 1.74-28.57
Adjuvant Radiotherapy
No (Constant) 4.00 1.69 0.00 1.75-9.16 0.00
Yes 0.07 0.04 0.00 0.02-0.23

Table 3. Multiple logistic regression analysis of significant factors associated with locoregional recurrence (best fitting model)

Odds Ratio Standard Error p value 95% Confidence Interval
Pathologic lymph node status 1.31 0.13 0.01 1.07-1.59
Adjuvant radiotherapy 0.14 0.10 0.004 0.04-0.53

p value of model: p<0.00
goodness-of-fit test: p=0.797

Results of simple logistic regression analysis of
clinicopathologic variables restricted to patients who
did not receive adjuvant RT to identify independent
predictors of locoregional recurrence risk in the absence
of adjuvant RT are shown in Table 4. Age group 35-50,
clinical tumor size, pathologic lymph node status, and
percentage positive pathologic lymph nodes were found
to be significant predictors of recurrence. Age group 35-
50 was associated with decreased risk of recurrence while
the other 3 factors were associated with increased risk.

Multiple logistic regression and stepwise regression failed
to show any significant independent predictor of recurrence
in this subset of patients.

DISCUSSION

In this study, LABC treated with NAC and MRM was
associated with a very high LR. Residual positive pathologic
nodes following NAC and absence of adjuvant RT were

associated with increased risk of recurrence.
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Table 4. Simple logistic regression analysis of factors associated with locoregional recurrence in patients who did not receive
adjuvant radiotherapy

Odds Ratio Standard Error p-value 95%|§t°e r:cgle nce fr;:a:: deI
Age Group (years)
Constant 17 17.49 0.006 2.26-127.74 0.013
35-50 0.09 0.10 0.04 0.01-0.85
>50 -
Clinical Tumor Size
Constant 0.00 0.01 0.10 0.00-2.63 0.01
Clinical Tumor Size 1.99 0.70 0.05 1.00-3.98
Pathologic Lymph Node Status
Constant 1.08 0.71 0.91 0.30-3.93 0.01
Pathologic Lymph Node Status 1.28 0.16 0.06 0.99-1.64
% Positive Lymph Nodes
Constant 0.93 0.65 0.91 0.23-3.66 0.02
% Positive Lymph Nodes 29.66 48.01 0.04 1.24-707.80

The LRR reported in this study is much higher
than the 5-20% 5-10 year rates reported in literature for
patients treated with NAC followed by surgery >6810111415
This may be due to inclusion of very advanced stage of
breast cancer including inflammatory breast cancer, the
use of predominantly anthracycline based-NAC, limited
application of adjuvant RT, non-use of targeted therapy
like herceptin or pertuzumab where it may have been
indicated, and inclusion of LR cases occurring concurrently
with distant metastases in this study.

Systemic treatment for breast cancer affects both survival
and recurrence outcomes. The high LRR in this study may
be due to the choice of the neoadjuvant chemotherapy
regimen. At the time of the treatment of the patients
included in the study, CAF regimen given in a “sandwich”
method, that is 4 cycles before and 2 cycles after surgery, was
standard. From the results of the National Surgical Adjuvant
Breast and Bowel Project (NSABP) 18 and 27 trials, addition
of taxane to an anthracycline regimen and completion
of the entire chemotherapy regimen preoperatively
increased pathologic complete response rates (pCR), that
is, the absence of invasive disease in the breast and lymph
nodes.” pCR is associated with better survival outcome.'
From the same studies, addition of docetaxel in the NAC
regimen decreased 10-year cumulative incidence of LR by
8.5%.° Hence, for LABC, more appropriate NAC regimen
should include both an anthracycline and taxane. Where
an anthyracycline-based regimen remains the only NAC
option in settings where access to taxane is difficult, giving
the full regimen preoperatively may be preferable.

The general recurrence pattern in the study is similar
with foreign reports showing the chest wall followed by
the supraclavicular area as most common LR sites for
patients treated and not treated with NAC.>810-11

More than half of the patients with LR had
concomitant distant metastases at diagnosis. This may be

an underestimation given the high percentage of patients
who were lost to follow-up after initial LR diagnosis
and were, consequently, inadequately investigated for
metastases. The low rate of isolated LR may partially
account for the limited number of patients who received
locoregional treatment for the recurrence. The Philippine
College of Surgeons (PCS) guidelines recommend restaging
following diagnosis of recurrence.'” The results of the study
support this recommendation and validate the practice of
routine metastatic workup for patients with recurrence in
the BCC. Detection of concurrent distant metastasis will
shift treatment decisions in favor of systemic rather than
locoregional treatment.

Only 56% of patients in the study had cytologic or
histologic confirmation of the recurrence, a significant
limitation of the study. This is inconsistent with PCS and
NCCN guidelines that recommend pathologic confirmation
of recurrence whenever feasible.™” The low biopsy rate may
be due to the high loss to follow-up rate within a month of
clinical detection of recurrence at 32% and the concomitant
diagnosis of distant metastases at the time of locoregional
recurrence in about half of the patients. The latter does not
negate the importance of securing biopsy of the locoregional
recurrence, as apart from providing pathologic confirmation,
it is important for retesting for hormone receptor status
particularly if it was initially unknown or negative. Hormone
receptor status may be discordant between the primary
tumor and the recurrence, hence, influencing selection
of systemic treatment.! In the study, only patients with
unequivocal clinical or radiologic findings of locoregional
recurrence were included.

The clinicopathologic and treatment factors that were
tound to be predictive of locoregional recurrence risk in this
study: age, pathologic lymph node status, pathologic stage,
lymphovascular invasion, and receipt of adjuvant RT, have
been previously identified in several foreign reports that
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included both neoadjuvant and adjuvant chemotherapy to
be associated with recurrence risks.>”*'1® ‘The higher risk
of recurrence in older patients in this study is in contrast
with foreign report showing greater risk for younger,
premenopausal patients and may be due to different age
stratification and the non-association of menopausal status
and recurrence risk in this study.?

Similar to foreign reports, a higher number of
residual pathologic lymph nodes particularly 4 or more
independently increases the risk of LR.% In the study,
patients who developed LR had a mean of 9 positive lymph
nodes whereas those who did not develop LR had a mean
of only 2 positive nodes. Apart from absolute number of
pathologic lymph nodes, percentage of positive pathologic
lymph nodes was included in the analysis due to concern
for decreased axillary nodal harvest following NAC.?
Having at least 20% positive lymph nodes was reported
to significantly increase risk of recurrence, similar to the
study results.

Achievement of pCR was found to correlate with lower
recurrence risk in foreign reports but was not observed
in this study, although none of the patients with pCR
developed LR.%?! This could be due to the very low pCR
rate (4.8%) seen in the study even compared to NAC trials
that used anthyracyline-based regimen alone (13%)." The
difficulty in achieving pCR in this study could be due to
the large size of tumors and extent of nodal involvement
before NAC.

Interestingly, other variables that correlate with LR
risk in foreign reports were not found to be significant
in this study. High clinical/pre-NAC stage, particularly
stage 1II disease, was significantly associated with LR on
multivariate analysis in some reports.*'* ER-negativity was
often associated with high risk of LRF but not found in this
study to be significant.'®"

The results of this study suggest that adjuvant RT
following NAC and MRM decreases the risk of LR by as
high as 86%. This is consistent with a large retrospective
study of patients treated with NAC and mastectomy (with
or without RT) in the MD Anderson Cancer Center
which showed that lack of radiation treatment was the
greatest hazard associated with LR (HR 4.7, p<0.001) on
multivariate analysis.” Radiation significantly reduced
the risk in patients with clinical T3 or T4 tumors, clinical
N2 or N3 disease, clinical IIB or greater disease, at least 4
pathologic lymph nodes, or pathologic tumor size greater
than 2 cm.' Radiation improved LRR even in clinical stage
III patients who achieved pCR."

Majority of patients who developed a recurrence in
the study did not receive adjuvant RT. Moreover, adjuvant
RT appears to delay recurrence in cases where it occurred
although the time difference was not statistically significant.
The findings in the study appear to validate the existing
practice of doing RT to all patients with LABC who
underwent NAC followed by surgery regardless of the
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response to NAC and resultant pathologic staging. No
clinicopathologic variable was found strong enough to
predict low recurrence risk in the absence of adjuvant RT
as to preclude its use. In contrast, a foreign retrospective
review of 134 patients with stage II and III breast cancer
treated with NAC and mastectomy showed that omission
of adjuvant RT in patients who achieved pathologically
negative lymph nodes did not increase LR.” However, this
should be interpreted with caution given the retrospective
nature of the study, the limited number of patients, and
inclusion of earlier stage disease.

Another retrospective review looked into pathologic
factors predictive of recurrence in patients who had
mastectomy without RT who received either neoadjuvant
or adjuvant chemotherapy.” Despite higher initial clinical
stage in the NAC group, pathologic tumor size and number
of lymph nodes were less compared to the adjuvant group.
Nonetheless, the LR rate was still higher in the NAC group.
This suggests that NAC response and resultant pathologic
tumor characteristics cannot reliably select for patients
who would not benefit from the addition of adjuvant RT
in those for whom it is indicated based on pre-neoadjuvant
disease characteristics such as those with LABC.

While use of NAC may lead to de-escalation of
locoregional therapy in some clinical scenarios particularly
in early breast cancer, findings from this study suggest that
for LABC, adjuvant radiotherapy remains important to
decrease LR risk.

Despite negative margins in 94% of patients, a high
LRR was still observed in the study. This underscores that
recurrence is not a function of margin alone but of the
disease itself, hence the recommendation for adjuvant RT for
tumors >5 cm or 2 4 pathologic lymph nodes.""? Negative
margins, however, remains important for locoregional
control and adjuvant RT is not intended to substitute for
inadequate surgery. In the study, 3 of the 4 patients with
positive or close margins, none of whom received adjuvant
RT, subsequently developed LR. The other patient who
did not develop recurrence received adjuvant RT. The non-
association of margin status with LR in the study may be
due to limited number of observations with positive or close
margins. The basal margin was reported to be the closest
margin in almost all cases. Hence, en bloc resection of part of
or the entire pectoralis major muscle where indicated must
be considered to achieve negative margins.

The high recurrence rate in the chest wall observed
despite negative margins raises concerns about skin margin
adequacy. The current institutional practice in doing MRM
following NAC is to resect the involved skin around the
tumor noted at the time of surgery with a 2 cm gross surgical
margin and not based on pre-NAC skin involvement. While
none of the pathologic reports showed close involvement
of skin margins, reports have shown that detection of
microfocus of tumor following NAC may be difficult to
detect with traditional pathologic sectioning techniques.?
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NAC does not always cause uniform tumor regression and
multifocal residual tumor due to non-uniform destruction
can occur.*?* This multifocal residual tumor morphology
was most commonly seen in patients with larger tumors
and was associated with higher recurrence rates.>%*
Resection of involved skin based on pre- or post-NAC skin
involvement warrants further investigation, particularly in
the setting where adjuvant RT cannot be assured.

In the study, the variables “shift to 2°¢ line NAC” and
NAC regimen “sequential anthracycline- then taxane-
based” may be regarded as similar variables since only
those who were non-responders to initial FAC regimen
were shifted to 2™ line taxane-based therapy. Notably,
patients who were non-responders to FAC and not shifted
to second line NAC developed recurrence whereas non-
responders who were shifted to taxane-based therapy
did not. Moreover, the group of patients that developed
recurrence received less number of NAC cycles. This can be
attributed to greater number of non-responders to initial
FAC regimen in the recurrence group who proceeded
directly to MRM instead of being shifted to second-line
taxane. Surgery was elected if patients cannot be shifted
to 2" line NAC following non-response to initial regimen
to avoid loss of opportunity for locoregional control.
However, this course of action appears to result in short-
lived locoregional control only. A shift to second line
chemotherapy appears to be the more favorable option
to achieve locoregional control in patients who failed on
initial NAC. Whether the favorable response with shifting
to 2" line regimen is the effect of the shift itself or of the
use of taxane is unknown. The NSABP B-27 showed that
while addition of docetaxel (T) to preoperative adriamycin-
cyclophosphamide (AC) did not improve disease-free
(DFS) and overall survival (OS), it significantly increased
the proportion of patients with pCR compared to
preoperative AC alone.' Patients who achieved pCR had
better DFS and OS than those who did not.'

In light
neoadjuvant therapy for breast cancer, the studied regimen
in the current study and the manner it was given, i.e., with
surgery “sandwiched” between cycles, serve as limitations.
However, at the time of the study FAC was considered
standard protocol in the center. Even at present, the
regimen is still widely used in the country particularly where
access to more expensive regimens and targeted therapy is
limited, hence, the pervasive relevance of the study.

Another study limitation is the lack of significant
information on human epidermal growth factor receptor
2 neu (Her2/neu) that precluded adequate assessment of
impact of tumor biology as defined by molecular subtype
of breast cancer (luminal A, luminal B, Her2-positive or
triple negative breast cancer [TNBC]) on LR in these
patients. At the time of the study, Her2/neu determination
of tumors, although available, was not routinely done

of more recent recommendations on

in the institution for pragmatic reasons: the additional

cost of the test and its utility given the inaccessibility of
recommended targeted therapy due to financial limits of
most patients. Breast cancer subtype has been found to be a
significant predictor of LR with triple negative tumors (ER-
negative, PR-negative, and HER2 negative) and Her2-
positive tumors untreated with trastuzumab having higher
risk for LR than luminal A (hormone receptor positive,
Her2-negative) tumors.>?%* Impact of pCR on LR was
found to be subtype-specific in that non-pCR in TNBC
breast cancer was particularly associated with LR.?' The
finding that in Her2-positive breast cancer patients who
have not received trastuzumab have higher risk of LR than
those who have received it underscores the importance of
systemic treatment in decreasing risk of LR.>%»

Another study limitation is the small number of
patients included due to the follow up requirement of at
least 2 years based on the review of 5 NSABP trials which
showed a median time to develop isolated locoregional
failure at 2 years.? Given that the average time to recurrence
observed in this study is less than 1 year, it may be possible
to expand the study sample by decreasing the follow-up
requirement to 1 year.

'This study only looked into LRF as end point. A local
study that would look into survival outcomes in this patient
population would be of even greater importance to assess
impact of treatments for LABC.

Despite its limitations, the study has the advantage of
reflecting clinical practice in LABC management locally
particularly given the limitation in administration of ideal
systemic treatments including addition of taxane and
Her2-targeted therapy, where indicated.

CONCLUSIONS

More than half of patients who initially received
neoadjuvant CT followed by MRM with or without
adjuvant RT had LR within 2 years of follow-up.
Majority of the recurrences occurred in the chest wall
and more than half had associated distant metastases.
Presence of pathologic lymph nodes was found to be
an independent predictor of increased risk of LR while
receipt of adjuvant RT was found to independently
predict for lower risk. No clinicopathologic variable was
found to significantly predict for low risk of recurrence in
the absence of adjuvant RT.
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