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Abstract

Purpose—The role of appropriate therapy in breast cancer survival and survival disparities by 

race/ethnicity have not been fully elucidated. We investigated whether guideline-inconsistent 

therapy contributed to survival differences overall and among Hispanics relative to non-Hispanic 

white (NHW) women in a case-cohort study.

Methods—This study included a 15% random sample of female invasive breast cancer patients 

diagnosed from 1997–2009 in 6 New Mexico counties and all deaths due to breast cancer-related 

causes. Information was obtained from comprehensive medical chart reviews. National 

Comprehensive Cancer Network (NCCN®) guideline-consistent treatment was assessed among 

white women aged < 70 who were free of contraindications for recommended therapy, had stage 

I–III tumors, and had survived at least 12 months. Hazard ratios (HRs) and 95% confidence 

intervals (CIs) for breast cancer death were estimated using Cox proportional hazards models.

Results—The median survival was 101 months. The included women represented 4635 patients 

and 449 breast cancer deaths. Women who met specific NCCN treatment criteria but did not 

receive radiotherapy (HR 2.3; 95% CI 1.2–4.4) or endocrine therapy (HR 2.0; 95% CI 1.0–4.0) 

had an increased risk of breast cancer death relative to those who did receive these therapies. 

Guideline-consistent therapy receipt did not differ between Hispanic and NHW women for 

chemotherapy (84.2% vs. 81.3%, respectively), radiotherapy (89.2% vs. 91.1%, respectively) or 

endocrine therapy (89.2% vs. 85.8%, respectively), and it did not influence Hispanic survival 

disparities.

Conclusions—Guideline-concordant receipt of radiotherapy and endocrine therapy contributed 

to survival as strongly as other established prognostic indicators. Hispanic survival disparities in 

this population do not appear to be attributable to treatment differences.
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Introduction

Breast cancer treatment guidelines, such as those developed by the National Comprehensive 

Cancer Network® (NCCN®)[1], the National Cancer Institute (NCI)[2], the St. Gallen 

conference [3] and others, using the highest levels of evidence and consensus expert opinion, 

have evolved to play a definitive role in the selection of appropriate adjuvant therapy 

following breast cancer surgery. Only a handful of studies have evaluated the influence of 

guideline-concordant therapy on breast cancer survival: in those investigations, breast cancer 

patients who received treatment consistent with guidelines had a reduced risk of mortality 

[4], whereas those who did not were at an increased risk of recurrence [5] or overall 

mortality [6].

Guideline-consistent treatment may be relatively underutilized among underserved 

populations such as Hispanic or Black women. In several studies, such women have been 

less likely than other women to receive radiation after breast-conserving surgery or other 

adjuvant therapy [7–10], despite guideline eligibility. Lack of receipt of appropriate therapy 

is of great concern in light of the persistently elevated breast cancer-specific mortality in 

these populations[11,12]. Few studies have quantified the influence of differences in 

treatment on the gap in outcomes by race or ethnicity[13]. Therapy receipt, if a contributor 

to breast cancer survival disparities, is amenable to intervention at the patient, provider, and 

system levels[14–16].

Despite widespread dissemination of clinical practice guidelines, variations in breast cancer 

treatment may be attributable in some part to patient contraindications, such as comorbid 

conditions, or possibly to early mortality. In a population-based case-cohort study in New 

Mexico, using a framework that accounted for clinical reasons for the non-receipt of therapy, 

we sought to determine whether women who received guideline-inconsistent therapy had an 

increased risk of breast cancer-specific mortality and whether differential receipt of 

guideline-based treatment contributed to the 1.7-fold increased risk of breast cancer-specific 

mortality in Hispanic women.

Patients and Methods

We conducted a population-based case-cohort study of breast cancer-specific survival among 

all first invasive breast cancer cases diagnosed from 1997–2009 among white female 

residents of six New Mexico counties (Bernalillo, Sandoval, Santa Fe, Socorro, Torrance, 

and Valencia). We used information from the New Mexico Tumor Registry (NMTR), a 

National Cancer Institute (NCI)-funded Surveillance Epidemiology End Results (SEER) 

site, to randomly select 15% of all first invasive breast cancer diagnoses (sub-cohort) and all 

deaths due to breast cancer-related causes (cases) among all incident diagnoses (not 

diagnosed by autopsy or death certificate).
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We excluded women who were not residents of New Mexico, who had an unknown cause of 

death, or who received treatment outside the six-county region (thus precluding the 

treatment assessment). Hispanic ethnicity was defined using the North American 

Association of Central Cancer Registries (NAACR) algorithm utilized in SEER, with the 

exclusion of women identified only by Spanish surname. Analyses were restricted to women 

with stage I–III disease who survived at least 12 months post-diagnosis, thus allowing a 

modicum of time for guideline-adherent treatment to be received. In accordance with NCCN 

guidelines, the included women were also restricted to age < 70 at diagnosis, which 

minimized non-receipt due to comorbidity or life expectancy (Figure 1).

Data Collection

Initial inpatient and outpatient providers were identified through SEER. Because the 

counties surrounding the six counties are sparsely populated, most residents receive medical 

care within the study area. Medical record reviews were conducted by SEER-trained 

certified tumor registrars (CTR) or a registered health information technologist. Paper and 

electronic medical records were reviewed for surgical oncology, radiation oncology, medical 

oncology, and long-term follow-up care. SEER funding allows collection of only the first 

course of therapy[17,18], resulting in under ascertainment of treatment[19,20,18]. Thus, 

additional providers identified through referral notes, pathology information, or hospital or 

clinic record searches were also reviewed. Medical records were sought at an average of 2.3 

hospitals or clinics per woman. The data collected included standard demographic variables, 

diagnosis information (tumor size, lymph node status, tumor receptor status), and detailed 

information about treatment, including surgery, neoadjuvant and adjuvant chemotherapy, 

radiation, endocrine, and biological therapy (types, dates of receipt, doses, and agents). For 

women who had bilateral synchronous cancers diagnosed, only the most advanced cancer 

was included. Information was sought regarding physician-stated contraindications for each 

therapy, patient refusals of treatment, and comorbidities in the Charlson Index[21,22]. 

Oncotype DX Breast Cancer Assay[23] (Genomic Health, Redwood City, CA) results were 

abstracted when available. SEER data (limited to treatment initiation only) were the sole 

source of information for 73/663 (11.0%) of the women who received chemotherapy, 71/703 

(10.0%) who received radiation, and 50/638 (7.8%) who received endocrine therapies. The 

positive predictive value for SEER data in comparison with medical record reviews or claims 

data is high[18]. Medical chart reviews yielded information that SEER did not (SEER 

treatment initiation sensitivity: chemotherapy (89.3%), radiotherapy (76.1%), endocrine 

therapy (55.0%)). For n=45 women (included in the totals above), medical records were 

unavailable, and SEER was the sole source of information used.

Follow-up and ascertainment of vital status

Women were followed through January 1, 2013. Vital status and cause of death were 

determined by the New Mexico Tumor Registry, using probabilistic matching to the New 

Mexico State Vital Statistics Bureau files, and the National Death Index of the National 

Center for Health Statistics. Vital status was verified by the submission of files to the 

Centers for Medicare and Medicaid Services. Because Hispanic women have a lower age-

adjusted all-cause mortality rate than non-Hispanic white women, which can mask any 
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elevation in cause-specific mortality rates, only deaths attributed to breast cancer as an 

underlying cause on the death certificate were included as events in the analysis.

Classification of Therapy Receipt according to National Comprehensive Cancer Network 
Guidelines

NCCN Clinical Practice Guidelines in Oncology® (NCCN Guidelines®) for breast cancer 

for 1997 through 2009[1] were reviewed to determine eligibility for treatment. Women were 

considered eligible for a particular therapy if their tumor characteristics met the guideline 

criteria for the year of diagnosis: category 1 for diagnoses from 1997 to 1999 and category 1 

or 2A for 2000–2009 diagnoses (Figure 2). Women who had any physician-noted 

contraindications for a therapy were omitted from the analyses of guideline-concordant 

receipt of that therapy. Women missing tumor characteristics necessary to determine 

eligibility (< 5%; Table 1) were also excluded from the analysis of that therapy. For 

chemotherapy only, women with the following contraindications noted in medical records 

were also excluded from the guideline analysis: history of previous malignancy, heart 

failure, myocardial infarction, cerebrovascular accident, or an Oncotype DX score < 18. 

Women who met the guideline criteria for each therapy were classified as having received 

treatment if medical chart review yielded details of treatment (or if indicated in SEER 

records) and not treated otherwise.

Statistical Analysis

Cox proportional hazards models for case-cohorts were utilized [24] to calculate hazard 

ratios (HRs) and 95% confidence intervals (CIs) using an alpha level of .05. Specifically, 

women in the subcohort were weighted by the inverse of the sampling fraction (100%/15% 

= 6.67). Women in the subcohort entered the study at 12 months post-diagnosis (staggered 

entry time) and were followed until death, loss to follow-up, or January 1, 2013. Death due 

to breast cancer-related causes was the end point of interest, and all other events were 

censored. Time to event was measured in months. To determine whether non-receipt of 

therapy was attributable in part to early mortality, we conducted additional analyses, 

restricting entry time to 24 months post-diagnosis. Confounding by indication for therapy 

was addressed by restricting each analysis only to women who met the NCCN guidelines for 

that therapy (women with contraindications were excluded). Such restriction to only one 

level of the confounder eliminates confounding. The contribution of guideline-concordant 

therapy to breast cancer survival was evaluated using likelihood ratio tests. To determine 

whether disparate breast cancer survival differences in Hispanic women were attributable in 

part to the differential receipt of therapy, we evaluated the change in hazard ratio with the 

addition of variables for appropriate treatment. Any decline in the hazard ratio for Hispanic 

ethnicity with the inclusion of treatment in the model would suggest that treatment was a 

contributor to survival disparities[25,26]. We also estimated whether the effect of therapy on 

survival differed among Hispanic women by including the main effects of Hispanic ethnicity 

and guideline-adherent therapy and an interaction term in Cox regression models. We 

calculated the Hispanic survival hazard ratio among strata defined by guideline-adherent 

treatment vs not. The proportional hazards assumption was verified using Schoenfeld 

residuals [27]. Analyses were adjusted for age (5-year age groups), tumor size (<1 cm, 1–<3 

cm, 3–<5 cm, and ≥ 5 cm; skin/chest wall involvement, cut points determined by NCCN 
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treatment guidelines-Figure 2), positive lymph nodes (0, 1–3, 4+) tumor grade (1, 2, 3/4), 

estrogen receptor (ER) status, progesterone receptor (PR) status, Her2/neu status, and 

Hispanic ethnicity. All analyses were conducted in SAS v 9.4 (Cary, N.C.), and multivariate-

adjusted survival estimates were graphed using R software v 3.3.3 (Vienna, Austria). We 

received institutional review board approval for the study from the University of New 

Mexico Health Sciences Center under a Health Insurance Portability and Accountability Act 

(HIPAA) waiver of consent for previously collected data.

Results

This study included 695 women selected from the cohort (representing 4635 women in the 

full cohort, when weighted by 6.67, the inverse of the 15% sampling fraction) and 449 who 

died of breast cancer-related causes (Figure 1). On average, women who died were more 

likely to be younger, and as expected, had tumor characteristics associated with a poorer 

prognosis (Table 1). The median survival in the cohort was 101 months (8.4 years) post-

diagnosis. Hispanic women comprised 25.3% of the cohort and 34.7% of breast cancer 

deaths. Overall, Hispanic women were 1.7-fold more likely to die of breast cancer-specific 

causes than non-Hispanic white women (95% CI 1.1–2.9).

We first examined outcomes among the women eligible for each treatment under NCCN 

guidelines. Among women who met the guideline criteria for chemotherapy (Figure 2), 

those who did not receive it were not at an elevated risk of breast cancer-specific mortality 

(Table 2) (Figure 3). However, when tumor characteristics were compared by chemotherapy 

receipt, the women who did not receive chemotherapy had more favorable prognostic 

indicators: a smaller tumor size (≤ 2 cm vs. larger, p=.01) and a greater proportion of 

negative nodes (p=.009). By contrast, the women who met the guidelines for radiotherapy 

but did not receive it had a 2.3-fold increased risk of breast cancer-specific mortality 

compared to those who received treatment (Figure 4), and that risk remained elevated more 

than 2-fold among those who survived 24 months. Similarly, the women who were eligible 

for endocrine therapy but did not receive it had 2.0-fold increased mortality relative to the 

treated women (Figure 5), with a similar mortality increase among those with 24 months or 

greater survival. Lack of receipt of guideline-concordant radiation and endocrine therapy 

independently contributed to statistical models of breast cancer survival, after adjustment for 

other prognostic indicators (Table 3).

We evaluated whether Hispanic women were less likely to receive guideline-appropriate 

therapy, which could plausibly influence breast cancer survival disparities. Contraindications 

for chemotherapy differed by ethnicity (19.7% in Hispanics vs. 29.3% in non-Hispanic 

whites; p=.04), whereas the contraindications for radiotherapy (6.0% vs. 4.7%) or endocrine 

therapy (20.6% vs. 14.0%) did not (Table 4). Hispanic women were slightly more likely than 

non-Hispanic white women to receive chemotherapy (84.2% vs. 81.3%, respectively) and 

endocrine therapy (89.2% vs. 85.8%, respectively) and were almost equally likely to receive 

radiation therapy (89.2% vs. 91.1%, respectively). Thus, treatment did not differ 

significantly by ethnicity. We next examined whether the Hispanic survival HR was altered 

by adjustment for variables indicating guideline-consistent treatment in Cox regression 

models, which would suggest that treatment receipt influenced disparities. Adjustment for 
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each therapy did not materially alter the Hispanic survival disparity HR. In separate Cox 

multivariate models restricted to those guideline-eligible for each treatment, the interaction 

terms between Hispanic ethnicity and each treatment were non-significant, implying that the 

effect of treatment did not differ by ethnic group and that the Hispanic survival disparity did 

not differ by treatment. Hispanic women remained at an increased risk of breast cancer-

related mortality in each stratum restricted to those who received guideline-appropriate 

therapy (Table 4).

Discussion

We examined breast cancer survival disparities by ethnicity in a large population-based 

study of women diagnosed with breast cancer between 1997 and 2009 who were followed 

for a median of 8.4 years. We evaluated the treatment received using detailed information 

abstracted from medical records and applied NCCN-guideline criteria specific to diagnosis 

year to evaluate appropriate treatment. Our results suggest that women had a 2.0- to 2.3-fold 

elevated risk of breast cancer-related death if they did not receive guideline-consistent 

radiotherapy or endocrine therapy, implying that guideline-concordant therapy has a 

substantial influence on prognosis. Because Hispanic women were equally as likely to 

receive NCCN guideline-appropriate therapy as non-Hispanic white women, and because 

adjustment for treatment did not alter the Hispanic HR, treatment was not identified as a 

determinant of survival disparities.

Our results should be interpreted in light of the strengths and limitations of this study. We 

could not thoroughly evaluate therapy completion in all women; thus, only the initial receipt 

of guideline-consistent therapy was assessed. Additionally, although we reviewed both 

inpatient and outpatient medical charts and electronic and paper records to ascertain therapy, 

some forms of therapy may have been under-ascertained. Treatment determined using 

medical records, which frequently included dates of initiation, doses, and agents, is less 

likely to be over-ascertained. SEER information, which was utilized for a small proportion 

of the included women, also has a high positive predictive value for therapy[18]. The 

restriction of included women to those aged less than 70 years diagnosed with stage I–III 

disease who survived at least 12 months post-diagnosis provided a solid foundation to 

evaluate treatment receipt only among women who survived a sufficient time to initiate 

therapy and who were less likely than older women to omit treatment[28], including for 

comorbidities[16]. Other strengths of our study include the population-based case-cohort 

design, extensive detailed data collection, and the length of follow-up.

Our study is one of very few[4,6] to quantify the distinct survival disadvantages accrued by 

women who do not receive guideline-recommended care. Women who did not receive 

indicated endocrine therapy or radiotherapy had a 2.0- to 2.3-fold elevated risk of breast 

cancer mortality, independent of other risk factors for outcome. The likelihood ratio test 

(Table 3) suggests a contribution similar to that of other important prognostic indicators[29].

Our study results are consistent with those of other investigations that suggest that treatment 

accounts for little if any difference in breast cancer outcomes by race or ethnicity [13,30–

33], but they are inconsistent with other studies. In randomized clinical trials, survival 
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disparities by race have persisted despite equal treatment[30,31,33]. Among women with 

equal access to care through the Department of Defense or Medicare, breast cancer survival 

disparities continue [34], although not in early stage disease [35], and treatment accounted 

for only a limited proportion of racial differences in all-cause mortality [32]. However, 

Hispanic (or Black) women have been less likely to receive guideline-consistent treatment in 

several studies [7,9]. By contrast, in medical record data obtained for a population-based 

sample of SEER breast cancer cases, which allowed treatment evaluation beyond the initial 

first course usually available in SEER [17,18], Hispanic women were slightly more likely 

than non-Hispanic whites to receive guideline-concordant chemotherapy and radiotherapy, 

but not endocrine therapy[28]. In two additional studies that utilized self-report and medical 

record or SEER data, Hispanic or Black women were equally as likely to receive 

chemotherapy[36] or radiotherapy[37] as non-Hispanic white women. The proportion of 

women who received guideline-concordant therapy in our investigation was consistent with 

that reported in the latter three investigations[28,36,37].

In our population-based study in New Mexico, a state with the nation’s second highest 

uninsured rate during the included years[38], the proportion of women who received 

guideline-concordant care was high (>85% for non-chemotherapy), suggesting that 

clinicians and patients strongly adhere to quality of care recommendations and providing 

assurance that disparate survival in this setting is not arising from gaps in care. The 

increased risk of breast cancer-related deaths persisted even among Hispanic women who 

received full guideline-concordant treatment. Thus, equalizing receipt of standard of care 

and attempting to reduce treatment disparities may not be sufficient to address the 

disproportionate mortality evident in Hispanic women with breast cancer.
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Fig. 1. 
Eligibility and Inclusion in Analyses: Population-Based Invasive Breast Cancer Cases 

Diagnosed from 1997–2009 in six New Mexico counties.
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Fig. 2. 
National Comprehensive Cancer Network (NCCN) Guidelines for Invasive Breast Cancer 

Adjuvant Care, 1997–2009

Abbreviations: HR hormone receptor, LN lymph node
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Fig. 3. 
Breast cancer-specific survival according to receipt of chemotherapy among invasive breast 

cancer cases eligible for such treatment by the National Comprehensive Cancer Network 

(NCCN) guidelines

Hill et al. Page 13

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 4. 
Breast cancer-specific survival according to receipt of radiotherapy among invasive breast 

cancer cases eligible for such treatment by the National Comprehensive Cancer Network 

(NCCN) guidelines
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Fig. 5. 
Breast cancer-specific survival according to receipt of endocrine therapy among invasive 

breast cancer cases eligible for such treatment by the National Comprehensive Cancer 

Network (NCCN) guidelines

Hill et al. Page 15

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hill et al. Page 16

Table 1

Characteristics of incident invasive breast cancer cases who survived 12 or more months (Subcohort – 15% 

sample of all eligible cases).

Characteristica Subcohort (15% sample weight 6.67) N=771 Cases (Breast Cancer Deaths) N=449

N % N %

Age Group

 <40 49 7.1 53 11.8

 40–49 166 23.9 132 29.4

 50–59 249 35.8 159 35.4

 60–69 231 33.2 105 23.4

Ethnicity

 Hispanic 176 25.3 156 34.7

 Non-Hispanic 519 74.7 293 65.3

Year of Diagnosis

 1997–2000 206 29.6 190 42.3

 2001–2004 197 28.3 144 32.1

 2005–2009 292 42.0 115 25.6

Tumor Sizeb

 ≤ 1.0 cm 160 24.5 27 6.4

 >1–3 cm 356 54.6 204 48.5

 >3–5 cm 72 11.1 85 20.1

 >5 cm 32 4.9 40 9.5

 Chest wall/Skin 32 4.9 65 15.4

 Missing 42 28

Number of Positive Nodes

 0 454 66.6 151 34.6

 1–3 159 23.4 165 37.8

 ≥4 68 10.0 121 27.6

 Missing 14 12

Tumor Grade

 Grade I 182 28.1 37 8.9

 Grade II 257 39.7 129 31.0

 Grade III/IV 208 32.1 250 60.1

 Missing 48 33

Estrogen Receptor

 Positive 553 82.4 297 68.6

 Negative 118 17.6 136 31.4

 Missing 24 16

Progesterone Receptor

 Positive 469 72.8 226 54.3

 Negative 175 27.2 190 45.7

 missing 51 33
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Characteristica Subcohort (15% sample weight 6.67) N=771 Cases (Breast Cancer Deaths) N=449

N % N %

Her2/neu

 Positive 94 16.6 53 23.8

 Negative 471 83.3 170 76.2

 missing 130 38

a
Tumor characteristics, including estrogen receptor positivity, are influenced by the study restriction to stages I–III and a minimum of 12 months 

survival.

b
Tumor size categorized to facilitate assessment according to National Comprehensive Cancer Network cut points (Figure 2). Note that most 

women with missing values had American Joint Commission on Cancer (AJCC) tumor size = T2 (2–5 cm) but actual size unknown; thus, they 
could not be assigned to the ≤ 3 cm or > 3 cm categories.

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hill et al. Page 18

Ta
b

le
 2

T
re

at
m

en
t i

ni
tia

tio
n 

an
d 

br
ea

st
 c

an
ce

r-
sp

ec
if

ic
 m

or
ta

lit
y 

am
on

g 
in

ci
de

nt
 in

va
si

ve
 b

re
as

t c
an

ce
r 

ca
se

s 
fo

r 
w

ho
m

 th
er

ap
y 

w
as

 in
di

ca
te

d 
by

 th
e 

N
at

io
na

l 

C
om

pr
eh

en
si

ve
 C

an
ce

r 
N

et
w

or
k 

(N
C

C
N

) 
gu

id
el

in
es

. R
es

tr
ic

te
d 

to
 w

om
en

 w
ho

 s
ur

vi
ve

d 
12

 o
r 

m
or

e 
m

on
th

s 
or

 2
4 

or
 m

or
e 

m
on

th
s.

R
ec

ei
ve

d
T

re
at

m
en

t 
In

di
ca

te
d

Su
bc

oh
or

t 
(W

ei
gh

te
d 

6.
67

x)
C

as
es

 (
D

ea
th

s 
≥ 

12
 m

o)
Su

rv
iv

al
 H

R
a,

b  
(≥

12
 m

o 
po

st
 d

x)
Su

rv
iv

al
 H

R
a,

b  
(≥

 2
4 

m
o 

po
st

 d
x)

N
%

N
%

H
R

 (
95

%
 C

I)
H

R
 (

95
%

 C
I)

C
he

m
ot

he
ra

py

 
Y

es
26

3
82

.2
26

9
87

.3
1.

0
1.

0

 
N

o
57

17
.8

39
12

.7
1.

5 
(0

.8
–2

.7
)

1.
3 

(0
.7

–2
.3

)

 
N

ot
 in

di
ca

te
d

45
1

14
1

R
ad

ia
ti

on

 
Y

es
39

7
90

.6
23

2
80

.0
1.

0
1.

0

 
N

o
41

9.
4

58
20

.0
2.

3 
(1

.2
–4

.4
)

2.
1 

(1
.1

–4
.2

)

 
N

ot
 in

di
ca

te
d

33
3

15
9

E
nd

oc
ri

ne
 T

he
ra

py

 
Y

es
27

8
86

.6
17

2
81

.1
1.

0
1.

0

 
N

o
43

13
.4

40
18

.9
2.

0 
(1

.0
–4

.0
)

1.
8 

(0
.9

–3
.7

)

 
N

ot
 in

di
ca

te
d

45
0

23
7

a A
dj

us
te

d 
fo

r 
ag

e,
 tu

m
or

 s
iz

e 
(N

at
io

na
l C

om
pr

eh
en

si
ve

 C
an

ce
r 

N
et

w
or

k 
(N

C
C

N
) 

gu
id

el
in

e 
ca

te
go

ri
es

 <
 1

 c
m

, 1
–<

3 
cm

, 3
–<

5 
cm

, a
nd

 ≥
5 

cm
, c

he
st

 w
al

l/s
ki

n)
 p

os
iti

ve
 ly

m
ph

 n
od

es
 (

0,
 1

–3
, 4

+
),

 tu
m

or
 

gr
ad

e 
(1

, 2
, 3

/4
),

 e
st

ro
ge

n 
re

ce
pt

or
 s

ta
tu

s,
 p

ro
ge

st
er

on
e 

re
ce

pt
or

 s
ta

tu
s,

 H
er

2 
st

at
us

, a
nd

 H
is

pa
ni

c 
et

hn
ic

ity
.

b A
bb

re
vi

at
io

ns
: H

R
 –

 h
az

ar
d 

ra
tio

, C
I 

– 
co

nf
id

en
ce

 in
te

rv
al

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hill et al. Page 19

Ta
b

le
 3

C
on

tr
ib

ut
io

n 
of

 g
ui

de
lin

e-
di

sc
or

da
nt

 tr
ea

tm
en

t t
o 

br
ea

st
 c

an
ce

r-
sp

ec
if

ic
 m

or
ta

lit
y.

G
ui

de
lin

e
T

re
at

m
en

t

M
od

el
 1

:
M

od
el

 2
:

M
od

el
 2

 v
s.

 1

L
ik

el
ih

oo
d 

R
at

io
 C

hi
-S

qu
ar

e 
B

as
e 

M
od

el
a

D
F

b
L

ik
el

ih
oo

d 
R

at
io

 C
hi

-S
qu

ar
e 

B
as

e 
M

od
el

 a
±T

re
at

m
en

t 
D

F
b

D
if

fe
re

nc
e 

C
hi

-S
qu

ar
e

p-
va

lu
e

C
he

m
ot

he
ra

py
21

1.
7

15
21

4.
9

16
3.

2
.0

7

R
ad

ia
ti

on
34

8.
5

15
36

9.
7

16
21

.2
<

.0
00

1

E
nd

oc
ri

ne
 T

he
ra

py
20

8.
0

15
21

7.
5

16
9.

5
.0

02
1

a B
as

e 
m

od
el

 in
cl

ud
es

 th
e 

va
ri

ab
le

s 
ag

e,
 tu

m
or

 s
iz

e,
 p

os
iti

ve
 ly

m
ph

 n
od

es
, t

um
or

 g
ra

de
, e

st
ro

ge
n 

re
ce

pt
or

, p
ro

ge
st

er
on

e 
re

ce
pt

or
, H

er
2 

st
at

us
, a

nd
 H

is
pa

ni
c 

et
hn

ic
ity

.

b A
bb

re
vi

at
io

ns
: D

F 
– 

de
gr

ee
s 

of
 f

re
ed

om

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hill et al. Page 20

Ta
b

le
 4

St
ra

tif
ie

d 
an

al
ys

is
 o

f 
tr

ea
tm

en
t i

ni
tia

tio
n 

an
d 

br
ea

st
 c

an
ce

r-
sp

ec
if

ic
 m

or
ta

lit
y 

ac
co

rd
in

g 
to

 H
is

pa
ni

c 
et

hn
ic

ity
 a

m
on

g 
in

ci
de

nt
 in

va
si

ve
 b

re
as

t c
an

ce
r 

ca
se

s 

fo
r 

w
ho

m
 tr

ea
tm

en
t w

as
 in

di
ca

te
d 

by
 th

e 
N

at
io

na
l C

om
pr

eh
en

si
ve

 C
an

ce
r 

N
et

w
or

k 
(N

C
C

N
) 

gu
id

el
in

es
.

R
ec

ei
ve

d
T

re
at

m
en

t 
In

di
ca

te
d 

by
 N

C
C

N
 G

ui
de

lin
es

 (
St

ra
ta

)
H

is
pa

ni
c 

Su
bc

oh
or

t
N

on
-H

is
pa

ni
c 

W
hi

te
 S

ub
co

ho
rt

C
on

tr
a-

In
di

ca
ti

on
s

T
he

ra
py

 E
lig

ib
le

C
on

tr
a-

In
di

ca
ti

on
s

T
he

ra
py

 E
lig

ib
le

St
ra

tu
m

-S
pe

ci
fi

c 
H

is
pa

ni
c 

Su
rv

iv
al

 H
az

ar
d 

R
at

io
c

N
 %

a
N

 %
b

N
 %

a
N

 %
b

C
he

m
ot

he
ra

py

 
Y

es
80

 (
84

.2
)

18
3 

(8
1.

3)
1.

5 
(1

.0
–2

.3
)

 
N

o
23

 (
19

.7
)

15
 (

15
.8

)
92

 (
29

.3
)

42
(1

8.
7)

1.
4 

(0
.2

–8
.9

)

R
ad

ia
ti

on

 
Y

es
99

 (
89

.2
)

29
8 

(9
1.

1)
1.

7 
(1

.1
–2

.4
)

 
N

o
7 

(6
.0

)
12

 (
10

.8
)

16
 (

4.
7)

29
 (

8.
9)

2.
4 

(0
.8

–7
.0

)

E
nd

oc
ri

ne
 T

he
ra

py

 
Y

es
66

 (
89

.2
)

21
2 

(8
5.

8)
1.

9 
(1

.1
–3

.4
)

 
N

o
19

 (
20

.6
)

8 
(1

0.
8)

40
 (

14
.0

)
35

 (
14

.2
)

6.
4 

(0
.8

–4
9.

4)

A
bb

re
vi

at
io

ns
: N

C
C

N
 –

 N
at

io
na

l C
om

pr
eh

en
si

ve
 C

an
ce

r 
N

et
w

or
k

a Pe
rc

en
t o

f 
al

l w
om

en
 e

lig
ib

le
 f

or
 th

er
ap

y 
ac

co
rd

in
g 

to
 N

C
C

N
 g

ui
de

lin
es

.

b Pe
rc

en
t o

f 
al

l e
lig

ib
le

 w
om

en
 a

ft
er

 th
os

e 
w

ith
 c

on
tr

ai
nd

ic
at

io
ns

 w
er

e 
om

itt
ed

.

c A
dj

us
te

d 
fo

r 
ag

e,
 tu

m
or

 s
iz

e 
(N

at
io

na
l C

om
pr

eh
en

si
ve

 C
an

ce
r 

N
et

w
or

k 
(N

C
C

N
) 

gu
id

el
in

e 
ca

te
go

ri
es

 <
 1

 c
m

, 1
–<

3 
cm

, 3
–<

5 
cm

, a
nd

 ≥
5 

cm
, c

he
st

 w
al

l/s
ki

n)
 p

os
iti

ve
 ly

m
ph

 n
od

es
 (

0,
 1

–3
, 4

+
),

 tu
m

or
 

gr
ad

e 
(1

, 2
, 3

/4
),

 e
st

ro
ge

n 
re

ce
pt

or
 s

ta
tu

s,
 p

ro
ge

st
er

on
e 

re
ce

pt
or

 s
ta

tu
s,

 H
er

2 
st

at
us

, a
nd

 H
is

pa
ni

c 
et

hn
ic

ity
.

Breast Cancer Res Treat. Author manuscript; available in PMC 2019 July 01.


	Abstract
	Introduction
	Patients and Methods
	Data Collection
	Follow-up and ascertainment of vital status
	Classification of Therapy Receipt according to National Comprehensive Cancer Network Guidelines
	Statistical Analysis

	Results
	Discussion
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Fig. 5
	Table 1
	Table 2
	Table 3
	Table 4

