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Abstract

BACKGROUND—Patients with small node-negative breast tumors, who are younger, or have 

human epidermal growth factor receptor 2 (HER2)-positive or triple negative breast cancer 

(TNBC) subtypes, are at increased recurrence risk. Concurrently, systemic treatment 

recommendations have evolved. Less is known about how frequently cytotoxic chemotherapy is 

given to these patients. Mastectomy rates have also increased. This study reports recent incidence 

of T1a,bN0M0 breast cancer and the characteristics associated with chemotherapy delivery and 

surgery selected.

PATIENTS AND METHODS—This retrospective cohort is comprised of invasive female breast 

cancers diagnosed with AJCC Stage T1a,bN0M0 during 2010–2012 from the Iowa Surveillance, 
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Epidemiology and End Results (SEER) Cancer Registry. Chemotherapy use and surgery were 

identified by the registry. Univariate and multivariate analysis were performed to determine 

patient differences across subtype and factors associated with treatment.

RESULTS—The study included 1,687 patients. This represented 27.6% of all AJCC Stage I(a–

c)-III breast cancer in 2010–2012, up from 18% in 1990 (P<0.0001). Of 1,456 patients with 

known subtype, 8.8% and 6.4% had HER2-positive and TNBC disease, respectively. 

Chemotherapy was given to 7.5% of women with T1aN0M0 and 12.7% of T1bN0M0 tumors. 

Likelihood of systemic treatment was associated with breast cancer subtype, tumor differentiation 

and age in a multivariate model. Mastectomy rate was 31.8%.

CONCLUSION—Small, node-negative breast cancers continue to grow significantly as a percent 

of invasive breast cancer diagnoses. In 2010–2012, in Iowa, systemic chemotherapy correlated 

with risk factors associated with recurrence: age, subtype, and tumor differentiation. Relatively 

high rates of mastectomy were seen.
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INTRODUCTION

In the United States breast cancer is the most common cancer among women and their 

second leading cause of cancer-related death.1 In recent decades, due largely to widespread 

use of mammography the incidence of the smallest, early stage breast cancers, T1a,b lymph 

node-negative tumors (T1a,bN0M0), has increased.2–6

Women with small, unselected, node-negative breast cancers have been thought to have an 

excellent prognosis.7–10 However, some subgroups of patients with these smaller tumors are 

at increased risk of recurrence and death. Early series looking at patients with T1a,b breast 

cancers demonstrated a higher risk of recurrence or breast cancer-related mortality to be 

associated with young age, high tumor grade, adverse histologic features and negative 

hormone receptor status.11,12 Most recently, HER2-positive T1a,bN0M0 tumors have been 

shown to have higher recurrence rates.13–18 A meta-analysis of 764 patients found that 

HER2-positive patients with these small tumors were over four times more likely to relapse 

than their HER2-negative counterparts.19 With regard to small TNBC tumors, ≤ 1 cm in 

size, several series have reported worse outcomes for these women compared to those with 

hormone receptor positive disease.13,20 A single institution retrospective review however 

has suggested that with multimodality therapy these women may have a more favorable 

prognosis.21

For some of these very early stage tumors the recurrence risk is high enough that adjuvant 

therapy is warranted. Major guidelines have been modified in recent years to reflect the 

increased risk associated with T1bN0M0 tumors and recommend consideration of 

chemotherapy and trastuzumab, if appropriate. Deciding whether to treat these patients with 

systemic chemotherapy, and anti-HER2 therapy if needed, is an increasingly common 

clinical scenario. Most clinical trials however, excluded women with these early stage 
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tumors, so limited high-level evidence is available to guide therapy. Retrospective reviews 

have often been single institution and extended back to the pre-trastuzumab era. Less is 

known about how population-based women with these small tumors have been treated 

during a recent time period.

As understanding of the varying prognoses for patients with T1a,bN0M0 breast cancer was 

evolving, surgical choices for these tumors were also changing. From 1993–1994 to 2003–

2004 the rate of breast conserving therapy (BSC) for patients with T1a,bN0M0 tumors 

increased from 61% to 78% in a series of over 123,000 cases.3 However, more recent series 

from the United States suggest that mastectomy rates for tumors ≤2 cm are again climbing, 

concurrent with the overall trend of breast cancer patients increasingly electing mastectomy 

over breast conserving surgery (BCS).22,23

For the first time with 2010 breast cancer diagnoses, the National Cancer Institute’s 

Surveillance, Epidemiology, and End Results (SEER) program required reporting of HER2 

status. To better elucidate the most current trends in population-based treatment choices for 

women with these very small tumors, we report the chemotherapy use and surgical choice in 

women with T1a,bN0M0 breast cancer from the Iowa Cancer Registry, a long-standing 

SEER Registry, for breast cancers diagnosed in 2010–2012 by patient and tumor 

characteristics. We performed multivariate analyses to further elucidate the factors 

contributing to treatment decisions for this cohort of women.

PATIENTS AND METHODS

Patients were identified through the Iowa Cancer Registry and were eligible if they were 

female Iowa residents diagnosed with microscopically confirmed Stage T1aN0M0 or 

T1bN0M0 breast cancers between January 1, 2010 and December 31, 2012. Patients with 

T1mic (n=147) were excluded because there has been less discussion of the role of systemic 

chemotherapy in this population. The final study population included 1,687 women. This 

project was reviewed by the Institutional Review Board at the University of Iowa and 

determined to not be human subject research because of its de-identified data and minimal 

risk to patients.

The Iowa Cancer Registry records use of chemotherapy as part of first course therapy, but it 

does not record regimen or dose. Hospital-based medical records are the primary source for 

this information. Since chemotherapy can be delivered from a physician’s office, it is 

possible for this information to be incomplete, and consequently underreported. However, 

unlike some registries, the Iowa Cancer Registry staff does collect this information from 

oncologists’ offices and thus should have less underreporting.

The following SEER codes were used to define type of surgery: breast conserving surgery 

(20–24), mastectomy (30–80), other (90 and 99), and no surgery (0).24

We reviewed and collapsed the following invasive ICD-O-3 morphology codes25 into 

histology categories: ductal (8140, 8141, 8255, 8500, 8522, 8523, 8524, 8541, 8543), 

lobular (8520), and other (8000, 8010, 8022, 8032, 8046, 8200, 8201, 8211, 8260, 8401, 

8480, 8501, 8503, 8504, 8507, 8510, 8530, 8540, 8575). The SEER Program classifies 
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tumor grade as well differentiated, moderately differentiated, poorly differentiated, 

undifferentiated and unknown. Poorly differentiated and undifferentiated histologies were 

combined.

Estrogen receptor (ER) and progesterone receptor (PR) status has been reported in SEER 

since 1991. HER2 status was added with 2010 diagnoses. We created three, non-overlapping 

categories of subtype: 1) HER2-positive (regardless of hormone receptor (HR) status), 2) 

HR-positive and HER2-negative, and 3) Triple Negative Breast Cancer (TNBC). Patients 

with HER2-positive disease were categorized into one group in this analysis of systemic 

therapy use, as this is the primary driver of a chemotherapy decision regardless of HR status. 

Patients were considered HR-positive if either ER or PR was positive. Defined this way, 

patients were categorized only once. For the subtype analyses only, we excluded patients 

with 1) missing HER2 status and/or 2) missing ER and PR status.

Bivariate analyses were conducted using chi-squared tests for independence. In one set of 

analyses, we assessed patient and breast cancer characteristics by stage. For these we 

compared T1aN0M0 to T1bN0M0 and to those with higher stage disease (T1cN0, Stage II–

III). Our previously stated inclusion and exclusion criteria were applied to the higher stage 

patients also. Those with missing values for a given characteristic were dropped from 

statistical analyses of that variable. Including them as a separate group did not significantly 

change the p-values. Tests were two-sided. Multivariate logistic regression was also applied 

to determine factors that influenced the use of chemotherapy. All analyses were conducted 

using STATA MP version 12.0 (STATA Corp, College Station, TX).

RESULTS

Patient and Tumor Characteristics

In 2010–2012, 6,103 women were diagnosed with AJCC Stage I(a–c) -III breast cancer in 

Iowa. Of these tumors, 519 (8.5%) and 1,168 (19.1%) were T1aN0M0 and T1bN0M0 

respectively (Table 1). Small, ≤ 1 cm, node-negative tumors represent a growing percent of 

all non-metastatic invasive breast cancers diagnosed in Iowa since 1990 (Figure 1), having 

increased from 18.0% of diagnoses in 1990 to 27.6% in 2010–2012 (P<0.0001). The 

majority of T1aN0M0 (88.8%) and T1bN0M0 (90.7%) breast cancers diagnosed in 2010–12 

occurred in women ≥ 50 years of age (Table 1). T1a,bN0M0 tumors represented 29.8% of 

Stage I(T1a-c)-III breast cancer diagnoses in this age group. Very early stage tumors were 

relatively rare among young patients. Only 18 of 226 (8.0%) of women ≤ 39 years of age 

who were diagnosed with breast cancer had T1a,bN0M0 disease at diagnosis.

The majority of T1a,bN0M0 tumors, 44.6% of the cohort, were well differentiated. Poorly 

differentiated histology was reported in 14.2% of T1a,bN0M0 breast cancer and, as 

expected, represented a larger percent of more advanced tumors, 36.2% of Stage I(T1cN0)-

III disease (P<0.0001). Most T1a,bN0M0 breast cancer was ductal histology. Lobular breast 

cancer was proportionally under-represented among smaller tumors, seen in 6.8% of 

T1a,bN0M0 breast cancer compared to 11.0% of Stage I(T1cN0)-III; (P≤0.0001).
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Subtype information was missing for 233 (13.8%) of T1a,bN0M0 women (n=83 for 

T1aN0M0 and n=150 for T1bN0M0) and 559 (12.7%) of women with higher Stage 

I(T1cN0)-Stage III disease. The vast majority of those with unknown subtype were due to 

missing HER2 status (n=231 for T1a,bN0M0, n=558 for those with Stage I(T1cN0)-Stage 

III disease). For those with known subtype (n=1,454), T1a,bN0M0 breast cancer was 

predominately HR-positive (1,233 cases (84.8%)) followed by HER2-positive tumors (128 

(8.8%)) and TNBC (93 (6.4%)) (Table 2). In this cohort, of those with known subtype, the 

majority of HER2-positive T1a,bN0M0 tumors were also HR-positive with 92 of these 

being both HR-positive and HER2-positive. For higher Stage I(T1cN0)-III breast cancer 

diagnoses in Iowa 2010–2012 with known subtype, the proportions of patients with HER2-

positive and TNBC disease were larger, 14.0% and 14.4%, respectively (data not shown).

For those with subtype information, HER2-positive and TNBC T1a,bN0M0 tumors occurred 

more in younger patients. Median age for HER2-positive, HR-positive and TNBC was 59, 

66 and 64, respectively. T1aN0M0 tumors comprised less than half of the T1a,bN0M0 

tumors. Of the three, HER2-positive tumors had the largest proportion of T1aN0M0 relative 

to T1bN0M0 (40.6% vs. 59.4%,) and TNBC the smallest proportion (26.9% vs 73.1%); the 

proportion of each stage across subtype was statistically different from one another 

(P<0.021). Tumor grade also correlated with known breast cancer subtype, with 

proportionally more tumors of the TNBC and HER2postive phenotypes showing poor 

differentiation (P<0.0001).

Systemic and surgical treatment

Overall 39 of 519 (7.5%) and 148 of 1,168 (12.7%) of women with T1aN0M0 and 

T1bN0M0 tumors, respectively, received first course cytotoxic chemotherapy (Table 3). For 

T1aN0M0 tumors, 26.9% of women with HER2-positive disease received chemotherapy, 

and 4 of 25 (16.0%) women with T1aN0M0 TNBC received systemic treatment. The 

majority of women with T1bN0M0 HER2-positive and TNBC were treated with 

chemotherapy. On univariate analysis, there was a trend for younger women to receive 

chemotherapy. This achieved statistical significance for T1aN0M0 and T1bN0M0 as a 

whole, along with all T1bN0M0 subtypes. Tumor grade also correlated closely with the 

delivery of chemotherapy for each stage, although not for all subtypes within a given stage.

Overall, 34.1% and 30.1% of women with T1aN0M0 and T1bN0M0 tumors respectively 

underwent mastectomy (Table 4). For both groups younger women were more likely to 

undergo mastectomy. All women ≤ 39 years of age with T1aN0M0 tumors elected 

mastectomy. Chemotherapy use also correlated with the choice of mastectomy over BCS on 

univariate analysis. Subtype predicted mastectomy for both T1aN0M0 and T1bN0M0 

tumors, with women with HER2 positive and TNBC tumors more likely to undergo more 

extensive surgery.

Multivariate analysis demonstrated that age, tumor differentiation, tumor size (T1aN0M0 

versus T1bN0M0) and breast cancer subtype were all independent factors that predicted use 

of chemotherapy (Table 5). Surgical choice was not significantly associated with 

chemotherapy in this analysis.
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DISCUSSION

In this population-based sample of patients diagnosed with breast cancer between 2010 and 

2012, T1a,bN0M0 tumors represented 27.6% of all tumors Stage I(T1a-c)- III. This 

demonstrates a continued increasing secular trend in the percent of breast cancer that these 

small tumors represent, even over other contemporary series,11 suggesting that management 

of this disease will be a growing clinical concern. Earlier studies have linked the increase in 

small breast tumor diagnoses to the wide-spread implementation of screening 

mammography.4–6 However, the reasons for the more recent increases are less clear, and 

could perhaps be related to improved imaging techniques. The percent of HER2-positive and 

TNBC tumors seen are consistent with other series.18,26,27 The majority of these small 

HER2-positive tumors in Iowa were also HR-positive. This is consistent with other series 

looking at T1a,bN0M0 tumors.16,27,28 Broadly, treatment with chemotherapy correlated 

with factors associated with risk of systemic disease recurrence. Mastectomy rates for these 

small tumors were even higher than seen in other recent reported series.

In 2010 the National Comprehensive Cancer Network (NCCN) and in 2011 the St. Gallen 

Consensus Conference recommended consideration of chemotherapy and trastuzumab for 

T1bN0M0 HER2-positive tumors.29 In Iowa, more than half of all women with T1bN0M0 

HER2-positive tumors diagnosed in 2010 through 2012 received systemic cytotoxic therapy. 

Chemotherapy use during this period of evolving guidelines and literature was influenced by 

size (T1bN0M0 vs. T1aN0M0), receptor status, grade and patient age. A recent European 

retrospective review reported on 900 patients treated between 2000–2009 with T1a-cN0M0 

tumors of which 407 were T1a,bN0M0.26 The rate of chemotherapy treatment was lower in 

this Italian review for T1aN0M0 tumors (3.0%) and higher for T1bN0M0 tumors (27.2%) 

than that seen in our more recent Iowa data. NCCN recently reported chemotherapy delivery 

rates in T1a,bN0M0 tumors from their database from 2000–2009. More than 50% of patients 

treated at these institutions with T1a,bN0M0 HER2 positive or TNBC in 2009 received 

chemotherapy.30

A very small number of women with these very early stage HR-positive, HER2-negative 

tumors, do receive chemotherapy. The NCCN series reported chemotherapy rates in 2009 of 

2% and 13% for HR-positive, HER2-negative T1aN0M0 and T1bN0M0 tumors, 

respectively. This compares with 4.2% and 6.1% in the Iowa data. These data do not capture 

possible risk associated with lymphovascular invasion, multifocal disease, genomic profiling 

or other clinical factors. Still, a small group of, likely lower risk, women were started on 

chemotherapy. Better understanding of factors contributing to these decisions could prevent 

toxicity and allow for cost-savings, if in fact these treatments were of limited benefit.

Reports from the United States, have shown the rate of mastectomy for small tumors, which 

had been decreasing until recent years, is now again increasing. A recent SEER review 

showed a trend of more mastectomies for patients with T1 tumors.31 Notably, Iowa had 

among the highest overall rates of mastectomy. European cohorts have different findings. 

Two Italian series reported lower rates of mastectomy. Gamucci et al. in a multi-center 

retrospective analysis of 900 patients with T1a-cN0M0 breast cancer in 2000–2009 reported 

a BCS rate of 81.8%, with local therapy not related to breast cancer sub-type.26 Cancello et 
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al. in a single institution review of patients with T1a,bN0M0 tumors treated from1997–2005 

found mastectomy rates of <10% for all subtypes except HER2 positive where the rate was 

36.6%.13

In 2010–12 in Iowa, the decision to undergo mastectomy correlated on univariate analysis 

with treatment with cytotoxic chemotherapy for patients with T1a,bN0M0 tumors. Women 

who underwent, what may be perceived to be more aggressive surgical management, also 

received more aggressive systemic therapy. A recent series from Memorial Sloan Kettering 

of 194 women with T1N0M0 TNBC found a similar significant correlation between 

mastectomy and receipt of systemic chemotherapy.21 However this was not corroborated in 

our multivariate analysis.

There are limitations to our study. Treatment choices are reported for one geographic area, 

which is predominately rural and has less racial diversity than the United States population 

as a whole. Some groups of breast cancer subtype by treatment choice have small numbers, 

limiting our analysis and precision. The subtypes grouped here are in large categories. 

Breast cancer is more complex than this, with variation in natural history and treatment 

response within each subset. Also, there were patients with unknown HER2 or unknown 

hormone receptor status that were excluded from subtype analysis. Finally, since 

chemotherapy is also administered in physician offices, systemic therapy can be 

underreported to hospital-based cancer registries.32,33 This is the reason why, although the 

registries do collect data on systemic therapy, SEER does not routinely release this 

information in their public-use database. Iowa SEER however does collect data from 

physicians’ offices, although imperfections in this process could underestimate the 

frequency with which chemotherapy is actually delivered.

Still, untreated HER2-positive and TNBC T1a,bN0M0 breast cancers broadly carry higher 

risk for recurrence and death than other stage-matched subtypes. This analysis is the largest 

population-based series to date which reports incidence of T1a,bN0M0 breast cancer and 

current treatment status of women with these tumor subtypes.

CONCLUSION

Important outcomes data from SEER by subtype will follow in coming years. In the 

intervening time however, treatment for this group of patients with very small tumors will 

continue to evolve. Offering less toxic, and less morbid therapies, to this lower risk group, 

compared to more advanced stage counterparts, will be a priority. Large phase III trials to 

address the oncologic management of these women are unlikely to be undertaken, given the 

low frequency of the tumors for which chemotherapy is of benefit and the low event rate. 

Smaller phase II studies will offer some guidance. Prospective databases and improved 

molecular profiling techniques will also likely provide direction in the management of this 

increasingly frequent, clinical question.
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Clinical Practice Points

• Small, T1a,b,N0M0 breast cancers represent a growing proportion of breast 

cancer diagnoses and thus management of these tumors is an increasingly 

frequent clinical question.

• Recent, 2010–2012 registry, data show that higher-risk small tumors, T1bN0 (as 

compared with T1aN0), HER2-positive or TNBC, were more likely to be treated 

with chemotherapy.

• Patient age, tumor differentiation, tumor size and breast cancer subtype are all 

independent predictors of chemotherapy use for T1a,bN0M0 breast cancers.

• Breast cancer subtype, HER2-positive and TNBC, and young age are predictive 

of mastectomy in women with small, T1a,b, node-negative breast tumors.

• Mastectomy rates for these small tumors continue to increase.

Schroeder et al. Page 10

Clin Breast Cancer. Author manuscript; available in PMC 2016 February 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1. 
T1a,bN0M0 Breast Cancer as a Portion of AJCC Stage I(a–c)–III Diagnoses in Iowa 

Women, 1990–2012
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Table 1

Patient and Breast Cancer Characteristics by Stage at Diagnosis, Iowa, 2010–2012

AJCC Stage
P valuea

T1aN0M0 T1bN0M0 All others (T1cN0, Stage II–III)

N 519 1,168 4,416

Age at diagnosis

P<0.0001
 ≤39 5 (1.0%) 13 (1.1%) 208 (4.7%)

 40–49 53 (10.2%) 96 (8.2%) 622 (14.1%)

 ≥50 461 (88.8%) 1,059 (90.7%) 3,586 (81.2%)

Tumor Grade

P<0.0001

 Well diff 255 (49.1%) 498 (42.6%) 928 (21.0%)

 Moderately diff 198 (38.2%) 469 (40.2%) 1,808 (41.0%)

 Poorly diff 56 (10.8%) 184 (15.8%) 1,598 (36.2%)

 Unknown 10 (1.9%) 17 (1.4%) 82 (1.8%)

Histology

P<0.0001
 Ductal 447 (86.1) 1,023 (87.6%) 3,684 (83.4%)

 Lobular 36 (6.9) 78 (6.7%) 485 (11.0%)

 Other 36 (6.9) 67 (5.7%) 247 (5.6%)

Abbreviations: AJCC = American Joint Committee on Cancer; diff = differentiated

a
Calculated using χ2 test, “unknown” categories not included.
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Table 2

Patient and Tumor Characteristics for T1a,bN0M0 Breast Cancer by Subtype, Iowa, 2010–2012

Subtypea

P valueb

HER2+ HR+ TNBC

N 128 1,233 93

Median age at diagnosis 59 66 64

P<0.0001

Age at diagnosis

 ≤39 5 (3.9%) 7 (0.6%) 3 (3.2%)

 40–49 22 (17.2%) 100 (8.1%) 7 (7.5%)

 ≥50 101 (78.9%) 1,126 (91.3%) 83 (89.3%)

AJCC Stage at diagnosis

P=0.021 T1aN0M0 52 (40.6%) 359 (29.1%) 25 (26.9%)

 T1bN0M0 76 (59.4%) 874 (70.9%) 68 (73.1%)

Tumor grade

P<0.0001

 Well differentiated 17 (13.3%) 629 (51.0%) 4 (4.3%)

 Moderately differentiated 66 (51.6%) 481 (39.0%) 31 (33.3%)

 Poorly differentiated 42 (32.8%) 108 (8.8%) 58 (62.4%)

 Unknown 3 (2.3%) 15 (1.2%) 0

Histology

P=0.110
 Ductal 118 (92.2%) 1,067 (86.5%) 86 (92.5%)

 Lobular 4 (3.1%) 93 (7.6%) 2 (2.1%)

 Other 6 (4.7%) 73 (5.9%) 5 (5.4%)

Race

P=0.571
 Caucasian 124 (96.9%) 1,210 (98.1%) 93 (100.0%)

 Non-Caucasian 3 (2.3%) 18 (1.5%) 0

 Unknown 1 (0.8%) 5 (0.4%) 0

Abbreviations: HER2 = human epidermal growth factor receptor 2; HR=estrogen or progesterone hormone receptor; TNBC=triple negative breast 
cancer; AJCC = American Joint Committee on Cancer

a
Subtype data missing for T1aN0M0 (n=83) and T1bN0M0 (n=150).

b
Calculated using χ2 test, “unknown” categories not included.

Clin Breast Cancer. Author manuscript; available in PMC 2016 February 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Schroeder et al. Page 14

T
ab

le
 3

C
he

m
ot

he
ra

py
 U

se
 b

y 
Pa

tie
nt

 a
nd

 T
um

or
 C

ha
ra

ct
er

is
tic

s 
an

d 
B

re
as

t C
an

ce
r 

Su
bt

yp
e,

 I
ow

a,
 2

01
0–

20
12

A
ll 

su
bt

yp
es

@
(i

nc
lu

di
ng

 m
is

si
ng

 H
E

R
2)

H
E

R
 2

 P
os

it
iv

e
H

R
 P

os
it

iv
e

(e
it

he
r 

E
R

 o
r 

P
R

 p
os

it
iv

e)
T

N
B

C

C
he

m
o

P
 v

al
ue

C
he

m
o

P
 v

al
ue

C
he

m
o

P
 v

al
ue

C
he

m
o

P
 v

al
ue

N
o

Y
es

N
o

Y
es

N
o

Y
es

N
o

Y
es

T
1a

N
0M

0
48

0
39

38
14

34
4

15
21

4

A
ge

 
<

50
47

 (
9.

8%
)

11
 (

28
.2

%
)

P
<

0.
00

01
6 

(1
5.

8%
)

5 
(3

5.
7%

)
P

=
0.

11
9

32
 (

9.
3%

)
4 

(2
6.

7%
)

P
=

0.
02

8
2 

(9
.5

%
)

0
P

=
0.

52
0

 
≥5

0
43

3 
(9

0.
2%

)
28

 (
71

.8
%

)
32

 (
84

.2
%

)
9 

(6
4.

3%
)

31
2 

(9
0.

7%
)

11
 (

73
.3

%
)

19
 (

90
.5

%
)

4 
(1

00
.0

%
)

G
ra

de
§

 
W

el
l/m

od
 d

if
f

39
 (

8.
3%

)
17

 (
44

.7
%

)
P

<
0.

00
01

8 
(2

2.
2%

)
7 

(5
0.

0%
)

P
=

0.
05

4
13

 (
3.

8%
)

5 
(3

5.
7%

)
P

<
0.

00
01

11
 (

62
.4

%
)

2 
(5

0.
0%

)
P

=
0.

93
0

 
Po

or
ly

 d
if

f
43

2 
(9

1.
7%

)
21

 (
55

.3
%

)
28

 (
77

.8
%

)
7 

(5
0.

0%
)

32
9 

(9
6.

2%
)

9 
(6

4.
3%

)
10

 (
47

.6
%

)
2 

(5
0.

0%
)

T
1b

N
0M

0
10

20
14

8
33

43
82

1
53

33
35

A
ge

 
<

50
71

 (
7.

0%
)

38
 (

25
.7

%
)

P
<

0.
00

01
3 

(9
.1

%
)

13
 (

30
.2

%
)

P
=

0.
02

5
56

 (
6.

8%
)

15
 (

28
.3

%
)

P
<

0.
00

01
0

8 
(2

2.
9%

)
P

=
0.

00
3

 
≥5

0
94

9 
(9

3.
0%

)
11

0 
(7

4.
3%

)
30

 (
90

.9
%

)
30

 (
69

.8
%

)
76

5 
(9

3.
2%

)
38

 (
71

.7
%

)
33

 (
10

0.
0%

)
27

 (
77

.1
%

)

G
ra

de
§

 
W

el
l/m

od
 d

if
f

10
8 

(1
0.

8%
)

76
 (

51
.7

%
)

P
<

0.
00

01
8 

(2
5.

0%
)

19
 (

44
.2

%
)

P
=

0.
08

7
70

 (
8.

6%
)

20
 (

38
.5

%
)

P
<

0.
00

01
18

 (
54

.5
%

)
27

 (
77

.1
%

)
P

=
0.

04
9

 
Po

or
ly

 d
if

f
89

6 
(8

9.
2%

)
71

 (
48

.3
%

)
24

 (
75

.0
%

)
24

 (
55

.8
%

)
74

0 
(9

1.
4%

)
32

 (
61

.5
%

)
15

 (
45

.5
%

)
8 

(2
2.

9%
)

A
bb

re
vi

at
io

ns
: H

E
R

2 
=

 h
um

an
 e

pi
de

rm
al

 g
ro

w
th

 f
ac

to
r 

re
ce

pt
or

 2
; H

R
=

es
tr

og
en

 o
r 

pr
og

es
te

ro
ne

 h
or

m
on

e 
re

ce
pt

or
; T

N
B

C
=

tr
ip

le
 n

eg
at

iv
e 

br
ea

st
 c

an
ce

r;
 d

if
f 

=
 d

if
fe

re
nt

ia
te

d

@
Su

bt
yp

e 
da

ta
 m

is
si

ng
 f

or
 T

1a
N

0M
0 

(n
=

83
) 

an
d 

T
1b

N
0M

0 
(n

=
15

0)
.

§ G
ra

de
 d

at
a 

m
is

si
ng

 f
or

 T
1a

N
0M

0 
(n

=
10

) 
an

d 
T

1b
N

0M
0 

(n
=

17
).

Clin Breast Cancer. Author manuscript; available in PMC 2016 February 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Schroeder et al. Page 15

Table 4

Surgery Performeda by Age, Chemotherapy Use and Breast Cancer Subtype, Iowa, 2010–2012

BCS Mastectomy P valueb

T1aN0M0 337 174

Age

 ≤39 0 5 (2.9%)

P=0.002 40–49 30 (8.9%) 23 (13.2%)

 ≥50 307 (91.1%) 146 (83.9%)

Chemo

 Yes 20 (5.9%) 19 (10.9%)
P=0.044

 No 317 (94.1%) 155 (89.1%)

Subtypec

 HER2+ 22 (6.5%) 30 (17.2%)

P<0.0001 HR+ 254 (75.4%) 99 (56.9%)

 TNBC 12 (3.6%) 12 (6.9%)

T1bN0M0 791 352

Age

 ≤39 6 (0.8%) 6 (1.7%)

P=0.001 40–49 51 (6.5%) 43 (12.2%)

 ≥50 734 (92.8%) 303 (86.1%)

Chemo

 Yes 80 (10.1%) 65 (18.5%)
P<0.0001

 No 711 (89.9%) 287 (81.5%)

Subtypec

 HER2+ 43 (5.4%) 33 (9.4%)

P<0.0001 HR+ 617 (78.0%) 237 (67.3%)

 TNBC 37 (4.7%) 30 (8.5%)

Abbreviations: BCS = breast conserving surgery; Chemo = chemotherapy; HER2 = human epidermal growth factor receptor 2; HR=estrogen or 
progesterone hormone receptor; TNBC=triple negative breast cancer.

a
Those with no surgery or unknown surgery were dropped from analysis (n=8 for T1aN0M0; n=25 for T1bN0M0).

b
Calculated using χ2 test.

c
Subtype data missing for T1aN0M0 (n=83) and T1bN0M0 (n=150) and surgery data missing for HR+ T1aN0M0 (n=6), HR+ T1bN0M0 (n=20), 

TNBC T1bN0M0 (n=1), and TNBC T1bN0M0 (n=1). Both surgery and subtype data missing for T1aN0M0 (n=1), and T1bN0M0 (n=4).
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Table 5

Multivariate Analysis of Factors that Predict Chemotherapya

Odds Ratiob P value 95% CI

Subtype

 HR+ Ref

 HER2+ 10.06 P 0.0001 [6.15–16.47]

 TNBC 5.58 P<0.0001 [3.14–9.91]

AJCC Stage at diagnosis

 T1a Ref

 T1b 2.41 P<0.0001 [1.48–3.92]

Surgery

 BCS Ref

 Mastectomy 1.10 P=0.627 [0.73–1.67]

Age at diagnosis

 Age ≤39 7.60 P=0.008 [1.69–34.00]

 Age 40–49 Ref

 Age ≥50 0.28 P<0.0001 [0.166–0.480]

Tumor grade

 Well diff Ref

 Moderately diff 1.76 P=0.039 [1.03–3.00]

 Poorly diff 6.67 P<0.0001 [3.78–11.79]

Abbreviations: CI = confidence interval; BCS = breast conserving surgery; HER2 = human epidermal growth factor receptor 2; HR=estrogen or 
progesterone hormone receptor; TNBC=triple negative breast cancer; AJCC = American Joint Committee on Cancer; diff = differentiated

a
The sample used in this analysis include all T1a,bN0M0 tumors with non-missing data (n=424 for T1aN0M0; n=988 for T1bN0M0).

b
Adjusted for all other variables in the table.
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