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Abstract

Evidence suggests that certain reproductive factors are more strongly associated with the
incidence of lobular than of ductal breast cancer. The mechanisms influencing breast cancer
incidence histology may also affect survival. Women with invasive breast cancer (N = 22,302)
diagnosed during 1986-2005 were enrolled in a series of population-based studies in three US
states. Participants completed telephone interviews regarding reproductive exposures and other
breast cancer risk factors. Histologic subtype was obtained from state cancer registries. Vital status
and cause of death were determined through December 2006 using the National Death Index.
Women were followed for 9.8 years on average with 3,050 breast cancer deaths documented.
Adjusted hazard rate ratios (HR) and 95% confidence intervals (95% CI) were calculated using
Cox proportional hazards regression models for breast cancer-specific and all-cause mortality.
Parity was inversely associated with breast cancer-specific mortality (Ptreng = 0.002).
Associations were similar though attenuated for all-cause mortality. In women diagnosed with
ductal breast cancer, a 15% reduction in breast cancer-specific mortality was observed in women
with five or more children when compared to those with no children (HR = 0.85, 95% CI: 0.73—
1.00). A similar inverse though non-significant association was observed in women with lobular
subtype (HR = 0.70, 95% CI: 0.43-1.14). The trend did not extend to mixed ductal-lobular breast
cancer. Age at first birth had no consistent relationship with breast cancer-specific or all-cause
mortality. We found increasing parity reduced mortality in ductal and lobular breast cancer. The
number of full-term births, rather than age at first birth, has an effect on both breast cancer-
specific and overall mortality.
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INTRODUCTION

Reproductive factors such as nulliparity and age at first birth (AFB) are important risk
factors for breast cancer with varying strengths of association by tumor histologic subtype
[1]. Due to reproductive risk factors’ strong associations with incidence, it is possible that
these patterns also contribute to breast cancer-specific and all-cause mortality. Previous
investigations into risk factors’ associations with mortality after breast cancer have been
inconclusive.

There is some evidence that childbirth reproductive factors may have a stronger effect on
survival after a breast cancer diagnosis in premenopausal women due to the recency of
increased endogenous hormones associated with pregnancy [2-4]. Studies focused primarily
on premenopausal or postmenopausal women have found conflicting association between
parity and mortality. Premenopausal women with high parity have been shown to have
worse mortality outcomes [3] whereas postmenopausal women with increased parity fared
better than their nulliparous counterparts [4]. The majority of other epidemiologic studies
that have investigated the influence of parity on mortality have not stratified by menopausal
status and have found no difference in breast cancer-specific or all-cause mortality by parity
[5-9], although other studies have found marginal increased [10,11] or decreased [2,4] all-
cause mortality rates in parous women.

The age of the mother at childbirth may also have a role in mortality after breast cancer.
Early AFB (approximately less than 20 years) has been associated with borderline
significant decreased survival in comparison to women with later first childbirth [5,9,2]. One
small study by Greenberg et al. [12] demonstrated a linear trend of higher breast cancer
mortality risk in women with earlier AFB (P <0.01). Most frequently, a null association
between AFB and breast cancer prognosis has been found [6,10,7,8,11]. However, previous
studies have not consider the joint effects of reproductive exposures and tumor
characteristics, such as histologic subtype, on breast cancer prognosis and as a result the
combined influences of reproductive factors and histologic subtype on mortality after a
breast cancer diagnosis are not known.

The strength of the association between hormonal factors and mortality may vary by breast
cancer histologic subtype as it does with breast cancer incidence. The stronger relationship
between combined hormone therapy use and lobular breast cancer than other subtypes
suggests that lobular breast cancer may be a more hormonally related subtypes [13]. A better
understanding of how reproductive factors relate to breast cancer histologic subtypes will
provide insight into how tumor differences influence mortality after breast cancer. We
evaluated the associations between reproductive factors and breast cancer-specific and all-
cause mortality and considered whether these relationships varied by histologic subtype
using data from a cohort of over 22,000 breast cancer survivors.
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METHODS

The data used for this analysis are from the Collaborative Breast Cancer Study, a series of
population-based case-control studies conducted in successive phases with details previously
published [14]. Briefly, participants were women with an incident diagnosis of invasive
breast cancer between the years of 1986-2005, reported to tumor registries in New
Hampshire, Massachusetts (excluding metropolitan Boston) or Wisconsin, aged 20-79 with
a listed telephone number. Participants under age 65 must have had a self-reported driver's
license due to the recruitment methods used in the original Collaborative Breast Cancer
case-control studies. All subjects participated in a structured telephone interview to obtain
information on traditional breast cancer risk factors. A total of 22,302 women
(approximately 80% of eligible participants) diagnosed with invasive breast cancer were
enrolled in the study.

Exposure assessment

The telephone interview elicited information on breast cancer risk factors exposures that
occurred at least one year prior to diagnosis. A complete reproductive history was obtained
including the number of pregnancies, each pregnancy outcome and date of birth. The
interview also covered medical history, use of exogenous hormones, smoking status, cancer
screening and demographics.

Additionally, clinical information such as tumor staging and histologic tumor subtype was
available through the tumor registry for each state. Histology was defined using
International Classification of Disease-Oncology (ICD-O) codes [15-17]. Cases were
grouped by histology as follows: ductal (code 8010, 8012, 8021, 8140, 8310, 8323, 8410,
8500, 8502, 8530, 8560, 8571), lobular (code 8520) and mixed ductal-lobular (code 8521,
8522, 8523) [18]. The other individual histological groups each contributed less than 2% of
deaths over the study period and were not included in the analysis of histologic subtypes.

Outcome assessment

Information on vital status was ascertained using automated searches of the National Death
Index (NDI). Underlying causes of death were coded using the ICD-9 until 1998 and
ICD-10 throughout the rest of the follow-up period [19,18]. The outcome of this analysis
was death with breast cancer reported as the underlying cause (ICD-9 code 174; ICD-10
codes C50) and secondarily, all-cause mortality. Women in the cohort were followed a mean
of 9.8 years (standard deviation 5.2 years) after breast cancer diagnosis with a median
survival time of 9.3 years.

Statistical analysis

Survival time was calculated from the date of diagnosis until date of death provided by the
NDI or December 31, 2006, whichever occurred first. Hazard rate ratios (HR) and 95%
confidence intervals were calculated according to breast cancer histology using multivariate
Cox proportional hazard models for the association between reproductive factors and the
outcomes of interest with parity and AFB were modeled categorically. To assess the Cox
proportionality assumption, a separate model was analyzed with the inclusion of a time-
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dependent cross- product term for the natural log of survival time (days) and the covariate of
interest. The assumption held for all models as the interaction terms was not significant at
P<0.05.

All regression models were stratified by state of residence, year of interview and age at
diagnosis. Confounders included in the multivariable models, defined a priori, were
menopausal status, body mass index (BMI, kg/m?2), hormone therapy use, mammography
use, smoking status at diagnosis, time from date of diagnosis to interview and stage of
disease using Surveillance Epidemiology and End Results Summary Staging method.
Participants were considered postmenopausal if they reported permanently stopped
menstrual cycles for at least the last 6 months prior to their breast cancer diagnosis. BMI
was calculated using weight at diagnosis and reported maximum height. Hormone therapy
and smoking status were defined as never, former or current use. Women were considered
mammography users if they had a mammogram within 5 years of diagnosis.

Potential effect modifications of the relationships between reproductive factors and
mortality by histologic subtype were examined. Effect modification was also explored for
the possibility that parity and AFB would have differing effects on mortality by menopausal
status. Interactions were measured by including a cross-product term between the
reproductive exposure of interest and an ordinal variable representing histologic subtype or
menopausal status. Log likelihood values were measured to determine whether the cross-
product term contributed significantly to the model. Parity and AFB Pyeng Values were
calculated by including an ordinal variable in the statistical model. All analyses were
conducted using SAS Statistical Software (Version 9; SAS Institute, Cary, NC).

RESULTS

Of the 22,302 participant, 14% (N = 3,050) of the cohort died of breast cancer and 15%
(N=3,360) died of other causes. In general, deceased participants were more likely to be
older, current smokers at diagnosis and have more extensive disease than participants that
were alive at the end of follow-up (Table 1). Breast cancer-specific and all-cause mortality
rates were similar for all histologic subtypes. Women diagnosed with ductal breast cancer
had a 5-year breast cancer-specific survival rate of 92%; likewise women with lobular and
mixed ductallobular breast cancer had a 5-year survival rate of 94%, respectively.
Evaluations of effect modification of the associations between breast cancer subtypes and
breast cancer-specific or all-cause mortality by reproductive factors were not statistically
significant (all P>0.2). Results are presented separately for ductal, lobular and mixed ductal-
lobular histologies due to potential biological differences between subtypes.

Analysis of all cases combined showed significant inverse associations between parity and
breast cancer-specific mortality (Preng=0.002) and all-cause mortality (Pyreng=0.002),
although the HRs did not indicate a continuous decline in risk beyond two pregnancies,
particularly for all-cause mortality (Table 2). Similarly, among participants diagnosed with
ductal breast cancer, higher parity was inversely related to breast cancer-specific
(PTreng=0.002) and all-cause mortality (P1,eng=0.004), although the association was not
entirely consistent. A similar trend in decreased risk to parous women was observed in

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Andersen et al.

Page 5

participants diagnosed with lobular disease however results were not statistically significant.
Confidence intervals were wide in the analyses restricted to mixed ductal-lobular
participants but parity appeared to increase risk of breast cancer-specific mortality in this
subtype. The relationship between parity and mortality after breast cancer was similar
irrespective of menopausal status (not shown).

In the analyses of all cases combined or by individual histologic subtypes, AFB was not
associated with significant trends in relation to breast cancer mortality or all-cause mortality
(Table 3). Breast cancer-specific mortality was slightly decreased in women with lobular
disease who had an AFB between the ages of 25-29 (HR=0.63; 95%CI: 0.40-0.98).
Similarly, in all histologies combined, women in the same 25-29 age group had a decreased
risk of all-cause mortality. Null associations were seen between all other age groups and
breast cancer-specific or all-cause mortality. The interaction term evaluating the interaction
between menopausal status and AFB was not statistically significant in relation to breast
cancer-specific or all-cause mortality.

DISCUSSION

In this large study of breast cancer survivors, we found increasing number of births reduced
the risk for mortality. When all histologies were combined, there was a decreased risk of
breast cancer-specific mortality similar in magnitude to previous studies [20,4]. Anderson et
al. [4] found an increased 10-year survival rate in their participants who had ever
experienced childbirth compared to nulliparous women (92% survival vs. 76%; P=0.002).

We found women diagnosed with ductal breast cancer with high parity were at a decreased
risk of breast cancer mortality compared to nulliparous women diagnosed with the same
subtype. This tendency also applied to lobular cases although it was not statistically
significant. The association was null in cases diagnosed with mixed ductal-lobular breast
cancer, but confidence intervals were wide and statistical power may have been inadequate
in some of the analyses. Laboratory evidence suggests parous women with an early AFB
compared to nulliparous women have long-term changes in the expression of genes that may
be involved in the pathway to breast cancer, such as genes involved in cell proliferation and
DNA repair [21]. Parity and AFB's effects on gene expression may result in less aggressive
tumors and better survival for parous women.

Nonetheless, there was no evidence of a trend between AFB and breast cancer or all-cause
mortality for any of the histologies studied. However, there was a hint of a decreased
mortality risk in women with an AFB between the ages of 25-29 although this result may be
spurious. Other studies have not looked specifically at histologic subtypes; however, another
study found an inverse association with mortality limited to the AFB category of 25-29
years of age. In a study conducted by Kroman et al. [9], breast cancer survivors who were
age 25 to 29 at first childbirth had a 20% reduced risk of all-cause mortality. One potential
explanation for the reduced mortality risk observed in this subgroup may be differences in
socioeconomic status. Women with higher socioeconomic status have been shown to delay
childbirth [22] and additionally may have better access to healthcare and cancer treatment
providing the foundation for better breast cancer outcomes.
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Independent of parity and AFB, breast cancer-specific and all-cause mortality rates did not
differ between subtypes which is in agreement with previous studies [7]. In addition to
replication of earlier results, there are several strengths to the study. The mortality outcomes
were obtained through the NDI which is a standardized and complete data source [23]. To
our knowledge, this is the largest study to examine the associations between childbirth,
maternal age and mortality, stratified by specific histologic subtypes. Most notably, we
evaluated mixed ductal-lobular breast cancer associations with mortality separately from
other subtypes.

Nevertheless, there are certain limitations to the present study. We have limited information
on variables important to breast cancer survival such as treatment or tumor hormone
receptor status and did not statistically control for these potential confounders. A recent
study found that hormone receptor status did not vary by parity, but women with AFB>20
were more likely to have hormone receptor-positive breast tumors than women with early
AFB [24]. As we are unable to account for receptor status, there is the potential that this
mediating factor may partially explain our AFB results. Moreover, positive receptor status
has shown to be more strongly tied to lobular and mixed ductal-lobular breast cancers than
ductal subtype [25] thus the potential for confounding may be greater in some of the
stratified analyses. Additionally, we were unable to account for study participants’ medical
treatment. However, adjustment for tumor stage may partially account for treatment's effect,
as treatment is predicted by stage.

Our results do not lend support to the hypothesis that breast cancer-specific or all-cause
mortality is affected by the age at childbirth or independently, by histologic subtype. This
study shows that the number of full-term births rather than age at first birth, has an effect on
both breast cancer-specific and overall mortality.
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Table of Abbreviations

AFB Age at First Birth
Cl Confidence Interval
BMI Body Mass Index
HR Hazard rate Ratios
ICD-O International Classification of Disease-Oncology
NDI National Death Index
REFERENCES

1. Newcomb PA, Trentham-Dietz A, Hampton JM, Egan KM, Titus-Ernstoff L, Warren Andersen S,
Greenberg ER, Willett WC. Late age at first full term birth is strongly associated with lobular breast
cancer. Cancer. 2010 (in press).

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Andersen et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 7

. Rosenberg L, Thalib L, Adami HO, Hall P. Childbirth and breast cancer prognosis. Int J Cancer.

2004; 111(5):772-776. [PubMed: 15252849]

. Olson SH, Zauber AG, Tang J, Harlap S. Relation of time since last birth and parity to survival of

young women with breast cancer. Epidemiology. 1998; 9(6):669-671. [PubMed: 9799180]

. Anderson PR, Hanlon AL, Freedman GM, Nicolaou N. Parity confers better prognosis in older

women with early-stage breast cancer treated with breast-conserving therapy. Clin Breast Cancer.
2004; 5(3):225-231. [PubMed: 15335456]

. Schouten LJ, Hupperets PS, Jager JJ, Volovics L, Wils JA, Verbeek AL, Blijham GH. Prognostic

significance of etiological risk factors in early breast cancer. Breast Cancer Res Treat. 1997; 43(3):
217-223. [PubMed: 9150901]

. Reeves GK, Patterson J, Vessey MP, Yeates D, Jones L. Hormonal and other factors in relation to

survival among breast cancer patients. Int J Cancer. 2000; 89(3):293-299. [PubMed: 10861507]

. Barnett GC, Shah M, Redman K, Easton DF, Ponder BA, Pharoah PD. Risk factors for the incidence

of breast cancer: do they affect survival from the disease? J Clin Oncol. 2008; 26(20):3310-3316.
[PubMed: 18612147]

. Whiteman MK, Hillis SD, Curtis KM, McDonald JA, Wingo PA, Marchbanks PA. Reproductive

history and mortality after breast cancer diagnosis. Obstet Gynecol. 2004; 104(1):146-154.
[PubMed: 15229014]

. Kroman N, Wobhlfahrt J, Andersen KW, Mouridsen HT, Westergaard T, Melbye M. Parity, age at

first childbirth and the prognosis of primary breast cancer. Br J Cancer. 1998; 78(11):1529-1533.
[PubMed: 9836489]

. Lees AW, Jenkins HJ, May CL, Cherian G, Lam EW, Hanson J. Risk factors and 10-year breast
cancer survival in northern Alberta. Breast Cancer Res Treat. 1989; 13(2):143-151. [PubMed:
2730961]

Trivers KF, Gammon MD, Abrahamson PE, Lund MJ, Flagg EW, Kaufman JS, Moorman PG, Cai
J, Olshan AF, Porter PL, Brinton LA, Eley JW, Coates RJ. Association between reproductive
factors and breast cancer survival in younger women. Breast Cancer Res Treat. 2007; 103(1):93—
102. [PubMed: 17004111]

Greenberg ER, Vessey MP, McPherson K, Doll R, Yeates D. Body size and survival in
premenopausal breast cancer. Br J Cancer. 1985; 51(5):691-697. [PubMed: 3994912]

Newcomer LM, Newcomb PA, Potter JD, Yasui Y, Trentham-Dietz A, Storer BE, Longnecker
MP, Baron JA, Daling JR. Postmenopausal hormone therapy and risk of breast cancer by
histologic type (United States). Cancer Causes Control. 2003; 14(3):225-233. [PubMed:
12814201]

Sprague BL, Trentham-Dietz A, Newcomb PA, Titus-Ernstoff L, Hampton JM, Egan KM.
Lifetime recreational and occupational physical activity and risk of in situ and invasive breast
cancer. Cancer Epidemiol Biomarkers Prev. 2007; 16(2):236-243. [PubMed: 17301255]

World Health Organization. International Classification of Diseases for Oncology: ICD-O. First
edn.. World Health Organization; Geneva: 1976.

World Health Organization. International Classification of Diseases for Oncology: ICD-O. Second
Edition.. World Health Organization; Geneva: 1990. Second edn

World Health Organization. International Classification of Diseases for Oncology: ICD-O. Third
Edition.. World Health Organization; Geneva: 2000. Third edn

World Health Organization. International classification of diseases. Tenth Revision.1994. http://
www.who.int/classifications/icd/en/

World Health Organization. International Classification of Diseases. Ninth Revision.. World
Health Organization; Geneva: 1978. Ninth edn

Papatestas AE, Mulvihill M, Josi C, loannovich J, Lesnick G, Aufses AH Jr. Parity and prognosis
in breast cancer. Cancer. 1980; 45(1):191-194. [PubMed: 7351001]

Balogh GA, Heulings R, Mailo DA, Russo PA, Sheriff F, Russo IH, Moral R, Russo J. Genomic
signature induced by pregnancy in the human breast. Int J Oncol. 2006; 28(2):399-410. [PubMed:
16391795]

Lea CS, Gordon NP, Prebil LA, Ereman R, Uratsu CS, Powell M. Differences in reproductive risk
factors for breast cancer in middle-aged women in Marin County, California and a

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.


http://www.who.int/classifications/icd/en/
http://www.who.int/classifications/icd/en/

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Andersen et al. Page 8

sociodemographically similar area of Northern California. BMC Womens Health. 2009; 9:6.
[PubMed: 19320996]

23. Fillenbaum GG, Burchett BM, Blazer DG. Identifying a national death index match. Am J
Epidemiol. 2009; 170(4):515-518. [PubMed: 19567777]

24. Setiawan VW, Monroe KR, Wilkens LR, Kolonel LN, Pike MC, Henderson BE. Breast cancer risk
factors defined by estrogen and progesterone receptor status: the multiethnic cohort study. Am J
Epidemiol. 2009; 169(10):1251-1259. [PubMed: 19318616]

25. Li CI, Uribe DJ, Daling JR. Clinical characteristics of different histologic types of breast cancer.
Br J Cancer. 2005; 93(9):1046-1052. [PubMed: 16175185]

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



Page 9

Andersen et al.

6 €6 €26 876 014108ds-400UeD JSERIG
816 106 €68 168 aJel [eAIAINS Jesh-g
7Lt 7't 091 6€T vt 1T 821 €17 +0€
05z 8'0¢ 0'82 vz 7’92 092 §'9z €9z 62-G2
gy L'y 8'ey 9’6y 19y goy v'sh GOy 202
6°€T T'ST zer TET A €91 €aT 6'ST 0z >
SUMIG 1811y 1 8By
zeT 9'ZT 8'€T €T 0T 8'€T A% v'ET (snosedijinu 9) Anred
96 6'G 9 09 T8 €8 98 9'8 umoujun
7’8 L0 78 ST 7’9 80 9 80 weisig
798 zle azy 002 G'8g 9'Ge L'l 6'7C [euoibay
8'sy 299 8Ty 929 0Ly €69 Ly 9'59 [2907
aseasip Jo abeis
18T 0L 881 69 zse 60T (A4 §01 umoujun
81§ L'6L €15 208 v'iy 8TL 98y 8L 18A3
§'62 eeT 6'€2 62T v'ie €LT e L97 18AeN
n_mc_cmwbm AydesBowwey
€ee 902 T6T 002 L'6T 6'8T L'6T 0'6T (00¢ =) 85300
€82 €82 0'0g AL L'0E §0¢ T0€ z0e (6'62-0°G2) Wb1IMIBAO
zsy 0’8y 9'ay Tl Sy Ty 447 6Ly (6'%2-5'8T) 8beIaAY
21 6T v’z 9T [ ST v'e ST (587 >) Wbramiapun
(zw/Bx) mxmcc_ sse|\ Apog
¥ z81 z1e o1 TSe z8t e 6'LT (811N %) 1xjoWS
922 98¢ 781 e8¢ xal gee zeT e (1ua11o 96) oSN BUOWIOH
€'GL 609 9'/8 089 528 9'€9 08 079 [esnedouswisod
9'09 LSS €79 6'2G §'e9 1'95 829 €95 (K) sisouBerp ye afe ueain
(99T=N) peseased  (€89=N)anllY  (T8G=N) psea2ed  (€LET=N)dAIlY  (68TG=N) psea2da  (L0GZT=N)3@AllY  (8T¥9=N) paseasdd  (#88ST=N)aAllV

Je|nqo|-renp paxIiN

Tengo]

rerng

USWOM [V

NIH-PA Author Manuscript

(o) ABojo1sIy Aq Saseo Jadued 1Sealq JO SIIISLIB)oRIRYD aul|aseq Palds|as

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



Page 10

Andersen et al.

*AJuo uawom snosed mcoE<o
'sisoubelp 0] Jorid sieak anly ayy ulyim Buiusalos E%aoEEmS_Q
*Ajuo uswom Jesnedousunsod m:oE<m

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



Page 11

Andersen et al.

'sisoubelp 1e aseasip Jo abels pue malAla)ul 03 sisoubelp Jo ajep wouy awi ‘Aydesbowiwew
‘snyels Burjows ‘asn Adesayy Juswadedas suowuoy ‘|INgG ‘sniels fesnedousw Joy paisnipe pue sisoubelp Je afie pue malAIBluL JO JBaA ‘9IUBPISal JO B1eIS AQ PaljIIess a1am S|apow spezey _mco_:oaoim

[eAI3IUI 3DUBPILUOD D ‘Ol1Rl B1R) plezey sayedipul YH

2T0 600 7000 2000 Peilg
(89'T-2v'0) ¥8°0 114 06  (¥T'T-090) €80 G8 6vc  (20°T-€80)260  €5L 880z (10T-¥80)260  Tv6 0992 +§
(60'T-52'0) 250 81 68 (60T-850)080 /8 69z  (960-2120)980 0.9 86Tz (S60-8L0)980 888  06.¢ 4
(L5 T-570) ¥8°0 Ge 66T (E0T-1S0)2L0 62T 29v  (660—-280)060 TEOT  /8/€ (86'0—¢80)060  TBZT  SI8Y €
(LeT-270)9L0 e L9z (22T-890)160  THT 0ss  (660-€80)060 G2€T  GEIS (66'0—-¥8°0)T60  VEIT  69V9 14
(s52-190)T€T Lz 00T (G€T-990)560 85 26T (PTT-260)€0T 659  L002  (TTT-2¢60)TOT  86.  20SC T
T 2 80T T 08 g€z T LEL €9ve 1 0T6  9¥0E  snosedinN
Allfeyriow asned-| |y Ared
680 810 2000 2000 oLy
(£85-1790) €6'T 6 06  (PT'T-€¥0)0L0 L 6vc  (00T-€,0)G80  TTE 880z (66'0-%.0)980  S8E 0992 +§
(60€—€€0) 10T 11 68  (Tr'T-950) 680 4% 69z  (L60-TL0)€80 862 86Tz (86'0-¥.'0)98°0  TLE 0612 14
(ov'vy-59:0) 0L'T 61 66T (F2T-¥50)180  S9 29y (S0T-080)¢60 SIS /8. (OT-T180)260 829  SI8Y €
(8T'€-¥50) 1€'T 14 192  (8r'T—-590)860 9. 0ss (T0T-8L0)680 6.9 Gers  (20T-180)160 028 6979 4
(0g2-20T) L2 vT 00T  (Or'T-8%0) 280 ve 26T (S2T-€6'0)80T Tve 100z (22T-€6'0)90T  TOY 20se T
T o1 80T T [a4 g€z T 99€  €9¥T T Sy 9¥0e  snosedinN
Aliferiow 014109ds- JBOURD 1SE8 Ig Aireq

(10%S6) 4H  sweA3  sesed (10%S6) HH  SlBAT  seseD (109%56) dH SIUGAT  seseD (1D%S6) HH  SIBAT  sesed

8dA1qns 1e[nNqo|-fe1ona poxIiN 3dAIqns :e[ngo - adAigns ewnd SaIBO0BIY [V

%an:m o1Bojoisty Aq paignens pue snyeis Aiied Ag Aliferiow asneo-|[e pue o14109ds-130ued Jsealg

¢ ?dlqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



Page 12

Andersen et al.

'sisoubelp 1e aseasip Jo abels pue malAlg)ul 03 sisoubelp Jo ajep wouy awi ‘Aydesbowwew
‘snyeis Burjows ‘asn Adetay Juswade|dal suowaoy ‘[IAG ‘snieis fesnedousw 104 paisnipe pue sisoubelp Je afe pue maiAslul JO JeaA ‘8oUBpISal JO 31eIS AQ PalsIIRIIS 8JaM S|apoW sprezey _mco_toaoim

[eAJBIUI B0UBPILLOD |D) ‘OljRl 8]Rl pJezey Sa1edlpul YH

LE0 96°0 150 70 Peily
(€0€-920) 16T e 66  (LET-690) 2670 08 6rc  (FTT-T60)20T  8YS 95T (eTT-T60)T0T  20L 09¢2 +0€
(LL'T-050) ¥6°0 9 02 (Y0T-950)920  THT G (00T-¢80)T60 OLIT 0.6 (S6°'0—-080).80  GSYT  ¥90S 6¢-5¢
(827-950) 00T €9 e1e (v0T-850)8L0  vIC 69. (90T-680)260 €502 890. (00T-980)€60 €0SC 1688 v2-02

T 0z 01T T 99 922 T 789  6EVC T 8v8  TKOE 02>
(992-5990) 1€'T 44 80T  (8T-690)860 08 g€z (TT-¥60)S0T  L€L eovz  (T'T-26'0)20T  0T6 9v0oe  snoredijinN
Ali[eriow ssneo- ||y yuiiq sy resby

70 180 S9°0 99°0 PeiLy
(z1'2-080) 6€°C ST 66  (0LT-5990)50T 4% 6vz  (0€T-¥60)TT'T 892 95/T  (62T-96'0)TT'T  GEE 0922 +0€
(85€-€V0) 2T 6T 0zz  (860-0v0) €90 €9 Gy (80T-2¢80)¥6'0  ¢€5 0.6 (SOT-280)€60  2S9  ¥90S 62-G¢
(Srvy—890) ¥L'T 9 ete (L0T-L¥0)TL0  ¥OT 69, (yTT-680)T0T 800T 890. (2T'T-060)00T  6T¢T 1688 v2-02

T 8 01T T qe 92z T e eeve T S0y THOE 0z>
(og'e-ce0) €01 0T 80T (FWT-550)680 v Gez  (8cT-G60)0TT  99¢ €9y (GZT-G6'0)60T  Shv snosedifInN
Aijeriow 0141090s- POURD 1588 19 yiig sy resby

(1D %G6) dH  sweng  seseDd (1D %G6) dH  SeAg  seseD (10 %G6) dH  SWeAg seseD (10 %G6) ¥H  SWeA3  sesed

8dA1qns 1e[nqo|-fe1onp poxi N 5dA1qns :2[ngo-| adAians ernd SaIBO0BIY [V

%an:m a1B0j01s1y Ag paiyires pue yuig isiy 1e abe Aq Aljeriow 913198ds-180ued 1se8IQ PUR 8SNRD-||

€9lqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Breast Cancer Res Treat. Author manuscript; available in PMC 2015 January 26.



