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ABSTRACT
Objective(s): Neoadjuvant chemotherapy (NAC) is a standard of care for locally advanced breast can-
cers. Adjuvant radiotherapy (RT) after NAC is an area of active research. We hypothesize overall sur-
vival (OS) is not altered by omitting RT in women with a pathologic complete response (pCR) to NAC
after breast conserving survery (BCS).
Methods: Patients from the National Cancer Database who underwent NAC, BCS, and had a pCR were
included. Inflammatory disease, <6months follow up, and unknown variables were excluded.
Descriptive statistics characterized the retained cohort. Logistic regression analyzed the influence of
variables on the rate of RT omission. Cox proportional hazard modeling analyzed the influence of
prognostic variables on OS.
Results: Of 5383 women included, 364 (7%) omitted RT. 5-year OS was 94.1% with RT, 93% without.
RT omission was most likely in women >70yo (adjusted OR2.4, 95%CI 1.58–3.65, p< .0001;reference
40–49 yo), Hispanic (AOR 1.73, 95%CI 1.19–2.52, p¼ .0044; reference non-Hispanic), �20 miles from
treatment facility (20–49 miles; AOR 1.45, 95%CI 1.09–1.93, p¼ .0109: >50 miles; AOR 2.02, 95%CI
1.42–2.87, p< .0001;reference 0–19 miles), grade 1 (AOR 4.29, 95%CI 2.16–8.51, p< .0001; reference
grade 3), and clinical T4 disease (AOR 3.17, 95%CI 1.74–5.79, p¼ .0002; reference T0/1). Women �60yo
(60–69: AHR 2.33, 95%CI 1.41–3.83, p¼ .0009:70þ:AHR 2.4, 95%CI 1.24–4.62, p¼ .0092; reference
40–49) and with N1 and N3 disease (N1: AHR 1.67, 95% CI 2.28–3.24, p¼ .0034; N3: AHR3.37,95%
CI2.01–5.65,p< .0001) showed increased death. Triple-positive (AHR 0.18, 95%CI 0.07–0.43, p¼ .0002)
and HER2þ patients (AHR 0.44, 95%CI 0.30–0.64, p< .0001) had improved OS compared to triple-nega-
tive disease. No survival difference was seen with omission of RT (log-rank test: p¼ .1783; Cox model
AHR 1.33, 95%CI 0.76–2.31, p¼ .3181).
Conclusion: Women �70, of Hispanic origin, living �20 miles from treatment facility, and grade 1 dis-
ease were more likely to omit RT. HER2þ patients had favorable OS, while older age and N3 disease
were negative prognostic factors. Omitting RT after a pCR to NAC and BCS was not found to
affect OS.
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Introduction

Neoadjuvant chemotherapy (NACT) in breast cancer is
increasing in frequency [1] and is considered a standard of
care for patients with locally advanced and inoperable
tumors. Well established benefits of neoadjuvant chemother-
apy include increased rates of breast conservation [2–6], con-
verting inoperable tumors to operable [7], potential clearing
of primary and/or axillary disease [8–10], and providing prog-
nostic information based on tumor response [11].

Adjuvant radiotherapy (RT) has been proven to be effect-
ive in providing superior locoregional control as well as
improved overall survival (OS) in a patient population receiv-
ing surgery as their first intervention. Specifically, for patients
who underwent breast conservation surgery (BCS), the

landmark Early Breast Cancer Trialists’ Collaborative Group
meta-analysis showed improved local control, locoregional
control, and breast cancer death when adjuvant whole breast
radiotherapy was delivered versus observation in both node
negative and node positive patients [12]. More recent studies
by Poortmas et al. and Whelan et al. both validated adjuvant
breast/chest wall irradiation with elective nodal coverage in
node positive and other select high risk patients, with the
later showing a benefit in distant metastasis free sur-
vival [13,14].

Given the emergence of NACT and the compelling evi-
dence that pathologic response correlates with disease free
survival in these patients, the extent of utilization and the
efficacy of adjuvant RT has been called into question. To this
point, adjuvant RT recommendations after NACT have been
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based on clinical stage with pathologic response only
recently being considered into treatment algorithms.
Contemporary studies such as NSABP B-51 and Alliance
A011202 are investigating the role of adjuvant RT in patho-
logically node negative and pathologically node positive
patients after neoadjuvant chemotherapy, respectively.

To our knowledge, there is no data concerning omission
of RT in patients with a pathologic complete response (pCR)
after NACT and breast conserving surgery. We analyzed a
cohort of patients using the National Cancer Database
(NCDB) to add to the body of knowledge in this clinical scen-
ario, and to determine whether omission of RT affects OS.

Materials and methods

The NCDB is a nationwide, facility-based joint project of the
Commission on Cancer of the American College of Surgeons
and the American Cancer Society that reports hospital level
data, representing approximately 70% of patients with newly
diagnosed malignancies in the United State [15]. The study
was deemed exempt by our institutional review board.

The NCDB was quired for all patients diagnosed with
breast cancer between 2004–2015. Inflammatory disease,
unknown stage, unknown receptor status, unknown treat-
ment regimen, noninvasive histology, and unknown

demographic variables were excluded from analysis. Women
with less than 6months follow up after surgery were
excluded to limit immortal time bias [16]. Included women
were cT0-T4c, cN0-N3, Mx or M0 who underwent NACT and
BCS, with pathology showing a pCR in both the breast and
lymph nodes. NACT was defined as chemotherapy before
surgery or RT and must have been started within 90 days of
diagnosis to control for treatment delays and exclude any
patients receiving systemic therapy for metastatic disease
[1,17]. Surgery was limited to BCS and had to occur within
84–270 days from the start of chemotherapy to control for
delays in treatment and ensure adequate NACT [1]. If adju-
vant RT was received, it was limited to the breast and/or
lymph nodes and between 0 and 180 days from surgery.
Radiation doses included boost doses if delivered, such that
total doses of 40–67Gy were included per NCCN guidelines
acceptable doses [18] (Figure 1).

Descriptive statistics were performed to characterize the
retained cohort. Differences in demographics were assessed
using chi-squared test, and marginal effects on OS were
tested using the log-rank test. The effect of omitting RT on
OS was considered marginally using Kaplan–Meier methods.
Factors that were approaching significance for survival in a
univariate model were analyzed in a multivariate setting.
Multivariate modeling with the Cox proportional hazard
model was used to control for confounding due to other

Figure 1. Timeline of patient treatment and exclusion schema.
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demographic and prognostic variables associated with OS. A
sensitivity analysis was performed using propensity score
weighting to control for potential treatment selection bias.
Logistic regression was done to analyze the influence of vari-
ables on the rate of RT omission. All analysis was performed
using the R statistical software, version 3.6.2 [19].

For the reminder of this manuscript, immunotherapy
and HER2-directed therapies are used interchangeably as
HER2 directed therapies are coded as immunotherapies by
the NCDB.

This study was designed in accordance with STROBE
guidelines (Supplementary material) [20].

Results

The study cohort included 5383 women. 364 omitted radi-
ation. Most patients were between the ages of 40 to 69 years
old (92%), white (74%), non-Hispanic (93%), and with a
Charleson/Deyo comorbidity score of 0 (88%). Most women
lived 0 to 19 miles from treatment facilities (77%) and had
grade 3 disease (79%). Clinical T2 disease was most common
(65%). Clinical N0 stage was the highest percentage at 54%,
followed by N1 stage at 38%. HER2 receptor positive was the
most common phenotype constituting 49% (triple positive
women were 15%, other HER2þ women represented 34%).
38% of the women were triple negative, and 13% were
Hormoneþ/HER2- (Table 1). Of women who were hormone
receptor positive, 86% received hormone therapy. 73% of
women with HER2þ disease received immunotherapy (i.e.
trastuzumab).

The 5-year OS was 94% in the full cohort (95% CI:
93.0–95.1%; Figure 2(A)). Median Follow up was 27.9 Months
from landmark cutoff (Interquartile range 16.9–44.7months).
Survival of patients who received RT was 94.1% (95% CI
93.0–95.2%) and was 93% (95% CI 88.9–97.3%) for people
who did not receive RT (log-rank test: p¼ .1783; Figure 2(B)).
A sensitivity analysis was performed using propensity score
weights for RT omission. After reweighting, 5-year OS was
93.6% with RT (95% CI 89.3–98.2%) compared to 93% with-
out RT (95% CI 88.9–97.3%). Consistent with the unweighted
analysis, no effect due to omitting RT was detected
(p¼ .7773; Figure 2(C)). In multivariate analysis controlling for
other confounders, no significant difference was detected
due to omitting RT (adjusted hazard ratio 1.33, 95% CI
0.76–2.31, p¼ .3181; Table 2).

Age correlated with survival with women 60 years of age
or older showing an increased hazard ratio for death (60 to
69, AHR 2.33, 95% CI 1.41–3.83, p¼ .0009; 70þ, AHR 2.40,
95% CI 1.24–4.62, p¼ .0092) when compared to 40–49 years
old as reference. Ages <40 and 50–59 did not differ from
40–49 years old. N1 and N3 disease showed an increased
hazard ratio for death (N1, AHR 1.67, 95% CI 1.18–2.34,
p¼ .0034; N3, AHR 4.48, 95% CI 2.60–7.72, p< .0001), while
women with N2 (AHR 1.04, 95% CI 0.53–2.05, p¼ .9177)
stage did not show a decreased chance of survival when
compared to N0 as reference. Women with Triple positive
disease (AHR 0.18, 95% CI 0.07–0.43, p¼ .0002) and HER2þ
women (AHR 0.44, 95% CI 0.30–0.64, p< .0001) both had a

significantly improved OS compared to triple negative as ref-
erence. Hormoneþ/HER2- women (AHR 0.82, 95% CI
0.54–1.26, p¼ .3641 showed no difference in OS compared
to triple negative women as reference (Table 2).

Women most likely to omit radiation therapy were ones
older than 70 years of age (adjusted OR 2.40, 95% CI
1.58–3.65, p< .0001; reference 40–49 yo), those with Hispanic
heritage (AOR 1.73, 95% CI 1.19–2.52, p¼ .0044; reference
non-Hispanic), those who live 32.2 kilometers (20 miles) or
greater distance from treatment facility (32.2 (20 miles)-78.9
kilometers (49 miles); AOR 1.45, 95% CI 1.09–1.93, p¼ .0109:
>78.9 kilometers (50 miles); AOR 2.02, 95% CI 1.42–2.87,
p< .0001; reference 0–32.2 kilometers (19 miles)), those with
grade 1 disease (AOR 4.29, 95% CI 2.16–8.51, p< .0001; refer-
ence grade 3), and those with clinical T4 tumors (AOR 3.17,
95% CI 1.74–5.79, p¼ .0002; reference T0/1). Patients who
did not receive hormonal therapy were more likely to omit
radiotherapy (AOR 7.98, 95% CI 4.93–12.93, p< .0001).
Likewise, patients who did not receive immunotherapy were
more likely to omit radiotherapy (AOR 1.55, 95% CI
1.13–2.13, p¼ .0068) (Table 3).

Interaction effect testing was done to see if the effect
omission of RT on OS differed due to the other confounders
of age, insurance status, Charlson/Deyo comorbidity score,
nodes examined, N stage, hormone receptor status, hormone
therapy, and trastuzumab. No significant interactions were
found for any of these factors.

Discussion

NACT has quickly become a standard of care for locally
advanced breast cancer, which is illustrated by the percent-
age of our cohort increasing every year between 2004–2015.
It is known that response to neoadjuvant chemotherapy dif-
fers based on histologic subtype, with HER2þ tumors
responding at a higher rate than triple negative, which in
turn respond at a higher rate than hormone positive cancers
[21]. High grade tumors are also known to respond more
robustly than grade 1 or 2 disease [22]. This cohorts’ high
proportion of grade 3, HER2þ and triple negative tumors
most likely reflects this tendency for increased response. Our
cohort also has a large proportion of early stage tumors.
Goorts et al. previously showed that clinical T stage is a sig-
nificant predictor for pCR rates, with lower T stage having
higher rates of pCR [23]. Thus, the high proportion of early
stage patients could be expected.

Women � 70 years old were more likely to omit RT than
younger women. Women who did not receive the expected
systemic therapies (immunotherapy for HER2þ/Triple posi-
tive, hormonal therapy for Hormoneþ/Triple þ) were more
likely to omit RT than those who did. Although comorbidity
score was used to control for overall health of patients, it is
possible that this reflects a population of patients deemed
too ill after NACT and surgery to benefit from adjuvant RT.
There is data for omission of adjuvant RT in woman >

70 years old, albeit in patients with vastly different biological
disease [24]. It is possible that this data is being extrapolated
to elderly woman with an excellent response to
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Table 1. Baseline patient, tumor and treatment details.

Total
Survival

No RT Radiation

N Prop p-Value N Prop N Prop p-Value

5383 364 7% 5019 93%
Age .0004 <.0001
<40 555 10% 40 11% 515 10%
40–49 1291 24% 70 19% 1221 24%
50–59 1926 36% 114 31% 1812 36%
60–69 1211 22% 80 22% 1131 23%
70þ 400 7% 60 16% 340 7%

Race .0447 .6278
White 4010 74% 263 72% 3747 75%
Black 1024 19% 73 20% 951 19%
Asian 229 4% 17 5% 212 4%
Other 120 2% 11 3% 109 2%

Hispanic Origin .1800 .0432
Non-Hispanic 4987 93% 327 90% 4660 93%
Hispanic 396 7% 37 10% 359 7%

Insurance Status .0049 <.0001
Private Insurance 3689 69% 215 59% 3474 69%
Not Insured 182 3% 8 2% 174 3%
Govt 1512 28% 141 39% 1371 27%

Distance to Treatment Facility .5758 .0003
0–19 miles 4132 77% 251 69% 3881 77%
20–49 miles 854 16% 70 19% 784 16%
50þ miles 397 7% 43 12% 354 7%

Charlson/Deyo comorbidity score .0220 .9062
Absent 4759 88% 323 89% 4436 88%
Present 624 12% 41 11% 583 12%

Diagnosis Year .5791 .3913
2004–2009 372 7% 23 6% 349 7%
2010 516 10% 28 8% 488 10%
2011 593 11% 40 11% 553 11%
2012 796 15% 47 13% 749 15%
2013 1374 26% 92 25% 1282 26%
2014 1732 32% 134 37% 1598 32%

Grade .6779 .0001
1 60 1% 12 3% 48 1%
2 1061 20% 77 21% 984 20%
3 4262 79% 275 76% 3987 79%

Number of nodes examined .0573 .9766
0 517 10% 36 10% 481 10%
1 to 4 3028 57% 203 57% 2825 57%
5þ 1782 33% 120 33% 1662 33%
Unknown 56 5 51

Lymph-vascular Invasion .8012 .7689
No 3028 88% 207 89% 2821 88%
Yes 412 12% 26 11% 386 12%
Unknown 1943 131 1812

Laterality .7054 .7755
Left 2734 51% 188 52% 2546 51%
Right 2649 49% 176 48% 2473 49%

Tumor Size .1530 .2393
<2cm 1140 22% 89 25% 1051 21%
2.0–2.9 cm 1706 32% 100 28% 1606 32%
3.0–3.9cm 1182 22% 77 22% 1105 22%
4cm þ 1271 24% 85 24% 1186 24%
Unknown 84 13 71

Clinical T Stage .1262 .0001
0/1 1214 23% 91 25% 1123 22%
2 3486 65% 217 60% 3269 65%
3 577 11% 35 10% 542 11%
4 89 2% 16 4% 73 1%
Unstaged/Unknown 17 5 12

Clinical N Stage <.0001 .7763
0 2903 54% 189 53% 2714 54%
1 2059 38% 140 39% 1919 38%
2 239 4% 17 5% 222 4%
3 165 3% 14 4% 151 3%
Unstaged/Unknown 17 4 13

ER PR HER2 Results <.0001 .3815
Triple Neg 2031 38% 132 36% 1899 38%
Triple Pos 796 15% 44 12% 752 15%
Hormoneþ/HER2– 712 13% 42 12% 670 13%
HER2þ 1844 34% 146 40% 1698 34%

(continued)
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chemotherapy. A similar thought process can be used to
explain the increased likelihood of omitting RT in grade 1
disease seen in this cohort, as data for omission of adjuvant
therapy is in low grade disease. However, there were only
1% (n¼ 65) of patients with grade 1 disease, so this effect
may not be replicable in further studies. Similarly, the surpris-
ing result that patients with T4 disease are more likely to
omit RT may be statistical chance, as T4 disease made up 2%
(n¼ 107) of the cohort. Distance from treatment facility also
predicted for increase omission of RT. This agrees with mul-
tiple studies showing increased distance from treatment facil-
ity is inversely associated with utilization of adjuvant breast
irradiation [25–28].

HER2þ patients showed a significantly improved survival
in this cohort. This phenomenon could be related to the
well-established idea that HER2þ disease responds exquis-
itely to targeted therapies (i.e. trastuzamab) and that

pathologic response correlates with outcomes [11]. This
alone cannot explain the significantly improved survival for
HER2þ women, though, as all women in this cohort experi-
enced a complete pathologic response. It could be postu-
lated that some proportion of patients developed metastases
and that HER2þ metastatic disease has been shown to have
improved OS compared to HER2- disease when targeted
agents are used [29]. Whether this effect is strong or preva-
lent enough to influence this cohort is difficult to establish.
Interestingly, no survival benefit was seen in HER2þ or Triple
positive women who received immunotherapy on univariate
analysis when compared to those who didn’t (Table 1). One
may argue that the benefit of immunotherapy in this popula-
tion may be diluted as every patient has achieved a patho-
logic complete response regardless of the type of systemic
therapy, and that is what may ultimately drive outcomes.
Women � 60 were more likely to die than younger women

Table 1. Continued

Hormone Therapy .6175 <.0001
Yes 1299 86% 44 51% 1255 88%
No 209 14% 42 49% 167 12%
NA 3875 278 3597

Immunotherapy .8602 .0023
Yes 1924 73% 120 63% 1804 74%
No 716 27% 70 37% 646 26%
NA 2743 174 2569

Estrogen Receptor .0050 .5563
Negative 3480 65% 241 66% 3239 65%
Positive 1903 35% 123 34% 1780 35%
Unknown – 0% – 0% – 0%

Progesterone receptor .0080 .2351
Negative 4129 77% 289 79% 3840 77%
Positive 1253 23% 75 21% 1178 23%
Unknown 0% – 0% 1 0%

HER2 receptor <.0001 .2128
Negative 2744 51% 173 48% 2571 51%
Positive 2627 49% 189 52% 2438 49%
Unknown 12 0% 2 1% 10 0%

RT boost dose
None 940 19%
Boost dose 4079 81%

Bold and italicized text indicate the value met the threshold of significance of p < .05.

Figure 2. (A) Kaplan–Meier curve for overall survival. (B) Kaplan–Meier curve for overall survival by RT. (C) Kaplan–Meier curve for overall survival by RT propensity
score weighted.
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in this cohort. Traditionally, younger women were shown to
have worse OS as their tumors were more likely to be high
grade, hormone receptor negative, HER2þ and larger/more
advanced at presentation. These previously poor prognostic
factors, particularly high grade and HER2þ, again show a
higher response to NACT, conferring decreased risk of locore-
gional failure. Increased risk of death at an elevated age
could reflect population with more medical comorbidities
but could illustrate the changing landscape of prognostic
variables in the area of NACT and targeted agents.

Adjuvant RT was not found to affect survival in this
cohort. To our knowledge, this is the first study analyzing
patients who underwent adjuvant RT after BCS with a PCR to
NACT, but adjuvant RT has been studied for postmastectomy
patients in that scenario. McGuire et al. reported improved
OS and local control for locally advanced patients who had
adjuvant RT after pCR and mastectomy. Stage I and stage II
patients did not benefit [30]. This differs from our study in
multiple ways. First, we did not show any benefit to RT on
interaction studies with staging variables. It is important to
note that a much arger proportion of our cohort was early
stage compared to McGuire et al. The patients in our cohort
are biased toward earlier T stages as they all underwent BCS,
while the patients in McGuire et al. underwent mastectomy.
Additionally, only 3% of patients in McGuire et al. received
HER2 directed therapy even though 17% of the patients
were HER2þ (a 17.6% utilization rate for HER2þ patients,
while in our cohort it was 73%). The traditional chemothera-
pies used were detailed previously, but shortly, 95% percent

received an anthracycline chemotherapy and 42% received
taxanes [31]. As discussed earlier, it is difficult to know if
increased utilization of HER2 directed therapies or more
modern chemotherapy regimens would have changed their
outcomes considering all of these patients achieved pCR.

This is a large, retrospective analysis of the NCDB and car-
ries with it the inherent limitations that come with these
investigations. The data lacks granularity in terms of chemo-
therapy agents. It only reports OS data, making local, locore-
gional, and distant control outcomes impossible to analyze
which are significant factors to consider when it comes to
radiotherapy and breast cancer. The database codes for pri-
mary treatment modalities only, so subsequent disease modi-
fying treatments are unknown (i.e. adjuvant HER2 directed
therapies, systemic therapy for metastatic disease developed
after treatment). There is also somewhat limited follow up
data as >50% of this cohort comes from 2014 and 2015, the
last two years queried, resulting in a median follow up time
of 27.9months. Studies that have been successful in showing
a survival benefit in breast cancer have needed significantly
longer follow up. For instance, the EBCTCG metanalysis that
showed a breast cancer mortality benefit for adjuvant radio-
therapy in early stage patients had a median follow up of
9.5 years [12] The sample size of 5383, of which 364 omitted

Table 2. Cox proportional hazard modeling for survival.

Adj HR 95% CI p-Values

Radiation .3181
Radiation Reference
No RT 1.33 0.76 2.31 .3181

Age .0092
<40 1.46 0.76 2.77 .2534
40–49 Reference
50–59 1.42 0.88 2.30 .1480
60–69 2.33 1.41 3.83 .0009
70þ 2.40 1.24 4.62 .0092

Race .4275
White Reference
Black 1.33 0.93 1.91 .1211
Asian 0.97 0.39 2.39 .9447
Other 0.70 0.17 2.83 .6140

Insurance .5055
Private Insurance Reference
Not Insured 1.02 0.37 2.79 .9681
Govt 1.24 0.86 1.79 .2395

Charlson/Deyo comorbidity score .2181
Absent Reference
Present 1.31 0.85 2.01 .2181

Clinical N Stage <.0001
0 Reference
1 1.67 1.18 2.34 .0034
2 1.30 0.59 2.84 .5176
3 4.48 2.60 7.72 <.0001
Unstaged/Unknown 4.08 0.56 29.69 .1655

ER PR HER2 Results <.0001
Triple Neg Reference
Triple Pos 0.18 0.07 0.43 .0002
Hormoneþ/HER2- 0.82 0.53 1.26 .3619
HER2þ 0.44 0.30 0.64 <.0001

Bold and italicized text indicate the value met the threshold of significance of
p < .05.

Table 3. Logistic regression for omission of RT.

Adj OR 95% CI p-Values

Age .0002
<40 1.40 0.93 2.12 .1076
40–49 Reference
50–59 1.09 0.80 1.49 .5917
60–69 1.05 0.74 1.49 .7977
70þ 2.40 1.58 3.65 <.0001

Hispanic origin .0044
Non-Hispanic Reference
Hispanic 1.73 1.19 2.52 .0044

Insurance .0347
Private Insurance Reference
Not Insured 0.66 0.31 1.38 .2674
Govt 1.35 1.03 1.75 .0284

Distance to treatment facility .0002
0–19 miles Reference
20–49 miles 1.45 1.09 1.93 .0109
50þ miles 2.02 1.42 2.87 <.0001

Grade .0008
1 4.29 2.16 8.51 <.0001
2 1.16 0.88 1.53 .2894
3 Reference

Clinical T Stage .0003
0/1 Reference
2 0.87 0.67 1.13 .2833
3 0.77 0.51 1.16 .2103
4 3.17 1.74 5.79 .0002
Unstaged/Unknown 3.41 1.05 11.05 .0409

Hormone therapy .1154
Triple Neg Reference
Triple Pos 0.44 0.29 0.68 .0002
Hormoneþ/HER2- 0.40 0.25 0.63 <.0001
HER2þ 0.99 0.75 1.31 .9375

Hormone therapy <.0001
Yes Reference
No 7.98 4.93 12.93 <.0001

Immunotherapy .0068
Yes Reference
No 1.55 1.13 2.13 .0068

Bold and italicized text indicate the value met the threshold of significance of
p < .05.
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radiotherapy, is modest compared to other studies which
have shown differences in survival for radiotherapy in breast
cancer. Also,as discussed previously, there is a large propor-
tion of patients with early stage breast cancer in this cohort.
Although T stage and tumor size were not found to be sig-
nificant for survival on univariate analysis, it is reasonable to
think that a larger proportion of T3 and T4 patients could
allow for a subtle survival difference to be elucidated.

This analysis of the NCDB provides data suggesting that
adjuvant RT in patients with pCR after NACT and BCS may
not improve OS. While we would not recommend omitting
RT in this population without level I evidence, this data is
hypothesis generating and shows that omitting adjuvant RT
in this population deserves further prospective study.
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