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Breast Cancer Mortality among Asian-American Women in California:
Variation according to Ethnicity and Tumor Subtype

Carol Parise, Vincent Caggiano

Sutter Institute for Medical Research, Sacramento, USA

Purpose: Asian-American women have equal or better breast
cancer survival rates than non-Hispanic white women, but many
studies use the aggregate term “Asian/Pacific Islander” (API) or
consider breast cancer as a single disease. The purpose of this
study was to assess the risk of mortality in seven subgroups of
Asian-Americans expressing the estrogen receptor (ER), proges-
terone receptor (PR), or human epidermal growth factor receptor
2 (HER2) tumor marker subtypes and determine whether the risk
of mortality for the aggregate API category is reflective of the risk
in all Asian ethnicities. Methods: The study included data for
110,120 Asian and white women with stage 1 to 4 first primary
invasive breast cancer from the California Cancer Registry. The
Asian ethnicities identified were Pacific Islander, Southeast Asian
(SEA), Indian Subcontinent, Chinese, Japanese, Filipino, and Korean.
A Cox regression analysis was used to compute the risk of
breast cancer-specific mortality in seven Asian ethnicities and
the combined API category versus white women within each of
the ER/PR/HER2 subtypes. Hazard ratios (HRs) and 95% confi-

dence intervals (Cls) were computed. Results: For the ER+/PR+/
HER2- subtype, the combined API category showed a 17% (HR,
0.83; 95% Cl, 0.76-0.91) lower mortality risk. This was true only
for SEA (HR, 0.75; 95% ClI, 0.61-0.91) and Japanese women
(HR, 0.60; 95% Cl, 0.45-0.81). In the ER+/PR-/HER2- subtype,
SEA (HR, 0.57; 95% Cl, 0.38-0.84) and Filipino women (HR,
0.71; 95% Cl, 0.51-0.97) had a lower risk of mortality. Japanese
(HR, 0.49; 95% Cl, 0.25-0.99) and Filipino women (HR, 0.74;
95% Cl, 0.58-0.94) had a lower HR for the ER-/PR-/HER2+ sub-
type. For triple-positive, ER+/PR+/HER2+ (HR, 0.84; 95% Cl,
0.71-0.98) and triple-negative, ER-/PR-/HER2- (HR, 0.84; 95%
Cl, 0.74-0.94) subtypes, only the API category showed a lower
risk of mortality. Conclusion: Breast cancer-specific mortality
among Asian-American women varies according to their specific
Asian ethnicity and breast cancer subtype.
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INTRODUCTION

Breast cancer is a heterogeneous disease characterized by
gene expression patterns or differential expression of the tu-
mor markers, estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2 (HER2)
[1-3]. Breast cancer subtypes, either defined molecularly or
exclusively by ER, PR, and HER2, have different outcomes,
responses to treatment, and racial/ethnic distribution [1-4];
therefore, it appears logical to incorporate these subtypes into
survival studies.
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Asian-American women have generally been noted to have
equal or better breast cancer survival rates than non-Hispanic
white women [5] but many studies use the generic term
“Asian” or combine all Asians into the aggregate “Asian/Pacific
Islander” (API) category, a term commonly used in epidemi-
ologic research [6-9]. Trinh et al. [10] demonstrated the dis-
tinction of Asian subgroups in a study examining cancer-spe-
cific mortality between whites and Asian-Americans in the
United States. While Japanese women and those classified as
“other Asians” had a lower risk of breast cancer mortality, all
of the other surveyed Asian ethnicities had a survival rate
comparable to that of white women.

Among the Asian ethnicities, there is marked variability in
the demographics and clinicopathological features of breast
cancer. Prior research in California has shown that Southeast
Asians, Filipino, and Korean women were more likely than
white women to have the ER+/PR+/HER2+ subtype, while
Chinese, Pacific Islander, and Filipino women were less likely
to have the triple-negative subtype [11].
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It is unknown whether there is similar variability in mortal-
ity among the Asian ethnicities within the ER/PR/HER2 sub-
types. The objectives of this study were to assess the risk of
mortality of seven subgroups of Asian-Americans within the
ER/PR/HER2 subtypes and determine whether the risk of
mortality for the aggregate API category is reflective of the
risk of all Asian ethnicities.

METHODS

Case identification

The California Cancer Registry (CCR), contained 266,536
cases of first primary female invasive breast cancer diagnosed
between January 1, 2000 and December 31, 2013 and report-
ed to the CCR as of December 2014 (ICD-O-3 sites C50.0—
C50.9) [12]. Cases identified outside of California, at autopsy,
or from death certificates were excluded. Cases were reported
to the Cancer Surveillance Section of the California Depart-
ment of Public Health from hospitals and other facilities pro-
viding care or therapy to cancer patients residing in California
[13]. Since the focus of this study was Asian-Americans, we
eliminated the 65,486 African-American, Hispanic, and
American-Indian women along with cases with a missing race
field; the remaining 201,050 Asian and white women were in-
cluded in the analysis.

Breast cancer-specific mortality

Breast cancer-specific mortality was defined as death due to
breast cancer as documented by the codes ranging from
C50.01 to C50.91 of the International Statistical Classification
of Diseases and Related Health Problems, 10th Revision
(ICD-10). Deaths due to causes other than breast cancer were
censored.

Stage

The stage at diagnosis was collected from the patients’ med-
ical records [14]. In addition, the CCR collected Surveillance
Epidemiology and End Results (SEER) Extent of Disease
(EOD) codes for breast cancer cases diagnosed from 1988
through December 2003, and in 2004, began collecting Col-
laborative Staging data items. The EOD code was converted to
a corresponding American Joint Committee on Cancer
(AJCC) stage at diagnosis, using the SEER guidelines [15].

The cases reported to the CCR for the years 2000 and 2001
were staged according to the fifth edition of the AJCC staging
manual. Cases from later years were staged using an updated
manual edition: cases recorded from 2002 through 2009 were
staged using the sixth edition, and cases recorded from 2010
through 2013 were staged using the seventh edition.
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Tumor grade

Tumor grade was collected from the medical records and
coded according to the International Classification of Diseases
for Oncology (ICD-0O-3) [12].

ER/PR/HER2 tumor markers

The CCR requires the collection of tumor marker informa-
tion from the medical records regarding the status of ER and
PR markers for breast cancers diagnosed on or after January 1,
1990, and the HER2 marker for breast cancers diagnosed on
or after January 1, 1999. This is thoroughly discussed in a pre-
vious publication [4]. The ER and PR marker status was re-
corded according to the pathologist’s interpretation of the as-
says. A tumor was considered to be ER-negative and PR-nega-
tive if less than 5% of tumor cell nuclei were immunoperoxi-
dase positive in immunohistochemistry (IHC) assays. The ER
and PR marker status may also have been determined by exam-
ining cytosolic protein (ER-negative or PR-negative if there
were fewer than 3 or 5 femtomoles per milligram of cytosolic
protein, respectively). The HER2 marker was assessed through
IHC or fluorescence in situ hybridization (FISH). The IHC as-
say results were scored on a qualitative scale based on staining
intensity: 0 and 1+ was considered negative, 2+ borderline,
and 3+ positive. The FISH assay results were scored on a
quantitative scale: less than two copies of the HER2 gene was
scored as negative, and two or more copies was scored as posi-
tive. Cases with complete tumor marker data were used in this
study, and were categorized into one of the eight distinct sub-
types, based on biomarker status of the tumor.

Subtypes were determined with exclusive use of ER, PR, and
HER2 markers, rather than converting to a surrogate for the
molecular classification of breast cancer. This avoids admixture
of ER-positive cancers with ER-negative cancers that occurs
when hormone receptor-positive cancers are defined as “ER
and/or PR positive” [16]. Additionally, the importance of PR
positivity, relative to survival, is more readily apparent when
using only the ER/PR/HER2 subtypes [17]. The eight subtypes
were defined as ER+/PR+/HER2-, ER+/PR+/HER2+, ER+/
PR-/HER2-, ER+/PR-/HER2+, ER-/PR+/HER2-, ER-/PR+/
HER2+, ER-/PR-/HER2- (triple negative), and ER-/PR-/
HER2+ (the HER2-overexpressing subtype).

Treatment

Treatment was documented as the presence or absence of
lumpectomy, mastectomy, radiation therapy, chemotherapy,
and endocrine therapy.

Socioeconomic status
Socioeconomic status (SES) was derived using data from
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the 2000 U.S. Census, for cases diagnosed from 2000 through
2005, and for cases diagnosed from 2006 through 2013, data
from the American Community Survey was used [18]. The
SES variable is an index that utilizes education, employment
characteristics, median household income, proportion of the
population living on an income less than 200% below the
Federal Poverty Level, median rent and median housing value
of the census tract of residence for case and denominator
populations. A principal component analysis was used to
identify quintiles of SES ranging from 1 (the lowest) to 5 (the
highest) [19]. This area-based SES index has been used in
many studies utilizing cancer registry data [4,20-22].

Race/ethnicity

Race/ethnicity was classified into the following eight mutu-
ally exclusive categories: non-Hispanic white, Southeast Asian
(Vietnamese, Laotian, Hmong, Cambodian, Thai, and Burmese);
Indian Subcontinent (Asian Indian, Pakistani, Bangladeshi,
Nepalese, Sikkimese, and Sri Lankan); Chinese, Japanese,
Filipino, Korean, and Pacific Islander (Hawaiian, Micronesian,
Chamorran, Guamanian, Polynesian, Tahitian, Samoan, Tongan,
Melanesian, Fiji Islander, and New Guinea). Race was based
on information obtained from the medical record, which was
derived from patient self-identification, assumptions based on
personal appearance, or inferences based on the race of the
parents, birthplace, surname, or maiden name. All of these
Asian ethnicities were combined to form the aggregate API
category.

Statistical analysis
One-way analysis of variance with Tukey post-hoc follow-
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up testing was used to compare differences in the mean age
among race/ethnicities. An unadjusted Kaplan-Meier survival
analysis and the log-rank test were used to compare unadjust-
ed survival rates among race/ethnicities. Cox proportional
hazards modeling was used to compute the risk of mortality
for the Asian ethnicities, when compared with white women
for all subtypes combined and within six of the eight ER/PR/
HER?2 subtypes. The ER-/PR+/HER2- and ER-/PR+/HER2+
subtypes were not included owing to an insufficient number
of cases. A second set of analyses was conducted using the ag-
gregate API category. The stage x race/ethnicity interaction
was tested.

The models were adjusted for age, AJCC stage, tumor grade,
year of diagnosis, treatment, and SES. The patient and clinico-
pathologic characteristics were all entered simultaneously.
Race/ethnicity was considered a statistically significant risk
factor for mortality when the Wald chi-square was p <0.05.
All p-values were two-sided.

The hazard ratios (HRs) and 95% confidence intervals (CIs)
were computed and represented the adjusted risk of mortality
for each race/ethnicity, relative to white women with the same
ER/PR/HER?2 subtype. For the models that included the ag-
gregate API category, the HRs represented the risk of mortal-
ity of APIs relative to white women. All statistical analyses
were performed using IBM SPSS 21.0 software (IBM Corp.,
Armonk, USA) [23].

This research study involved the analysis of existing data
from the CCR without subject identifiers or intervention.
Therefore, the study was categorized as exempt from Institu-
tional Review Board oversight.

Table 1. Number of cases with missing data for white and Asian Ethnicities in the California Cancer Registry 20002013

Variable White Pacific Islander Southeast Asian  Indian Continent ~ Chinese Japanese Filipino Korean
(n=169,766) (n=1,059) (h=7,230) (n=2,120) (h=6,793) (h=2,930) (n=9,251) (n=1,901)
Death due to breast cancer 1,929 (1.1) 19(1.8) 58(0.8) 27 (1.3 70(1.0) 22 (0.8 142 (1.5) 16 (0.8)
AJCC stage 8,488 (5.0) 48 (4.5) 311 (4.3 77 (3.6) 378 (5.6) 121 (4.1) 409 (4.4) 118(6.2)
ER 17,681 (10.4) 98 (9.3) 657 (9.1) 148 (7.0) 660 (9.7) 219(7.5) 744 8.0 178(9.4)
PR 21,396 (12.6) 116 (11.0) 801 (11.1 183 (8.6) 767 (11.3)  300(10.2) 980 (10.6) 200 (10.5)
HER2 52,794 (31.1) 332 (31.4) 2,399 (33.2 626 (29.5) 2,137 (31.5)  820(28.0) 3,101 (33.5) 574 (30.2)
Tumor size 12,356 (7.3) 93(8.8) 464 (6.4) 146 (6.9) 453 (6.7) 164 (5.6) 650 (7.00 124 (6.5)
Grade 14,957 (8.8) 95 (9.0) 594 (8.2) 149 (7.0) 604 (8.9) 189 (6.5) 691 (7.5) 155(8.2)
Chemotherapy 4,050 (2.4) 20(1.9) 158 (2.2) 38(1.8) 116 (1.7) 43(1.5) 169 (1.8) 36 (1.9)
Endocrine therapy 7,456 (4.4) 61 (5.8) 271(3.7) 85 (4.0) 219(3.2) 107 (3.7) 394 (4.3 56 (2.9)
Surgery 1,039 (0.6) 2(0.2) 6(0.1) 3(0.1) 22 (0.3 12 (0.4) 14(0.2) 3(0.2)
Socioeconomic status 7,007 (4.1) 37 (3.5 306 (4.2) 117 (6.5) 320 (4.7) 115(3.9) 372(4.00 153(8.0)
Missing one or more variable* 76,677 (45.2) 516 (48.7) 3,344 (46.3) 945 (44.6) 2,997 (44.1) 1,194 (40.8) 4,383 (47.4) 874 (46.0)

Data are presented as number (%).

AJCC =American Joint Committee on Cancer; ER=estrogen receptor; PR =progesterone receptor; HER2 =human epidermal growth factor receptor 2.
*Numbers will not add up since cases could be missing data on more than one variable.

http://ejbc.kr

http://dx.doi.org/10.4048/jbc.2016.19.2.112



115

Variability in Breast Cancer Mortality of Asian Americans in California

(6Bed xeUu ay1 03 panuRUOD)

(oap 022'L (2'gp) L0805 (6'5e) 692 (9sv) zee'e (L'Sh) v6. (r'ev) 8es’t (1'2%) ¥8s @y 6Lt (G09) v.22 (L'ap) LeS'ey ON
('v9) 192'6 (e'7S) £18'65 (1'v9) 839 (7'7S) 9v9'g (e'vS) ¢v6 (9'19) 856'L 6'29) 129 (8'39) 2912 (G'6Y) 692 (e'7S) 255°05 SOA
Adelayy supoopug
(2°09) 0298 (&'1y) 987'SY (929) oS (@) 2692 (6'8€) 929 (Gey) 178t (8'29) 6.9 (1°09) 126"t (L'29) 982 (9°6€) 95892 ON
(e'6) LOV'8 (£'89) #6979 (7 2) 187 (8'5Y) 1822 (1'19) 090" (G'19) 9%6't (¢'2y) 961 (e6y) gL6't (1) 162 (°09) 86295 SOA
Adessyioweyn
(e'1) oce (@1 ege't (4 (e'1)e9 B0 9L (2'1) 99 oNe o1 e (k19 eertt (pavenusseyipUN) Al
(1°26) v2e'9 (L'08) 16288 (e'er) Gvy (9'82) 088'F (G'82) g6v (rse) vve't (e'cy) L6V (e'26) 8r'L (968) gle (G'62) LSt L2 Il
(@er) 29e'L (Ger) 8e6' Ly (1'ge) 16 Oer)zel'e (L'ap) g6l (Ger) 259't (9'6¢) o (Lev) 1691 1) 2ve (9ev) 92507 I
egl)sel'e (G'v2) 820'L2 (RIV AVA (G91) €08 (62 cer (&6l veL (K21 102 (181 v0L (v (L'52) €06'cC [
apeJB Jown|
(r'ze) ges's (r'ee) 922'92 (6'5e) 692 (e'02) 066 (G'2€) 159 Oy 029t (e'cy) L6V (0ze)sve't (061 e0k (9ee) eee've ubiu-g
(6'92) 6257 (e'92)zl6'8e (9¢€2) zve (6'82) 807" (g'82) g6v (@12 ve0't (L'ge) zoe (9'72) 956 (@92 eyt (1'92) Lv9'8L 14
(e'61) 182 661 826'IC @9 oLt (G've) g6l t (1grgle (9s1) e65 (Gsizsl (1'81) 2oL B8ca) vl (0'02) Lv9'8L €
Eervhory'e @D 6LLGH (e'sh) 261 (e'81) 168 ©11) 102 (r'8)8le (oA (e'91) ee9 (roe) L1t (LeneelLel 14
(FJo0e't (L'9)Gee's (L8 68 (6'2) vee e v 87 181 (G9) g9 (0'6) 0ge @1 e 99619 MOJ-|
S3s
(6'2) 881 (872 220 (2 ge (e 6Ll B'1)1e (92) 26 e 1y @2 8 (@98 (826852 N
(901208t ('6) 0v9'0k @z gz (L'11) 695 (@2 szl (£'6) v9e 6'LHovL (ol vy BeraL (G'6)8e8'8 Il
(1) 280°L (r/€)0Le Iy (9c) 8y (o) 1602 (2'9¢) 289 ('66) 961"t (e'97) v¥S Gy eLo't (g'8¢8) 602 (198 eLL've I
(@St v0L'L (1'09) £61°9S (8'1y) 621 (L'17) 6202 (e'vS) ev6 (L'8¥) 058’ L (e'8¢) 05 (Osv)zil't (Gey) 1ee (0'19) 687" LY _
ebejs Oory
(¢'9) zss ©LvsLeL (82R7% (rv)cie (801 81 (L'v) 08t (v'v) 28 (e'7) 991 (cpANts (82128l  8sneodeyio 0} enp yreeq
(1'6) 955" oK HO'HL (6'6) 201 (e'01) 661 02 12t (c6) 8re Gel ekt (0'8) 60 (OFkere] (¢o1) Gsp'e  Jeoueojsesiq 0} enp upee(
(1g9)eBg'vl  (7'82) 95e'08 (8'99) 188 (7'98) LS1'y (e'28) 8ey't (1'98) 89z'e 099 LI0'L  (828) Liv'E (G'09) L& (L2029t anIY
sniels
eonziL'e (1'/e) 16862 oLt (s ez (G'ze) 99 691 ev9 (R VAWA (L1 esy G21) g6 (1'62) 980'L2 0/%
(019 16801 (£'69) 25299 (e'29) ov9 (L'59) L6L'E (Gzs) 116 (8'69) L22'C ©Ovs) 2v9 (919 v6e'C (6'19) 98 (6'89) 1987 69-97
(L'22) 898'e @¢eh oSt ('92) 112 (7'61) 2v6 (051 092 (¢e2) 288 (8'0¢) 292 (£'92) 620° @02zt OcHer'LL Grs
(1) aby
(G'29) 66.'6 019 1195 (g'gs) 028 (8296182 (05) 628 (199 vSl'e Q09 zt. (1'09) 9282 (1'29) Lee (8'67) Gle'or €102-200C
(Ger) cee's (0'6%) 90075 (G'vv) 267 (cev) €s0'e (96Y) 198 eer) gro't ('65) 897 (6'6€) 055" (6'2) 902 (@09 vLL'9r 9002-0002
w_wocmm_b JO Jes\
G6ZLFOB'GS PGELFBI09  PLZLFISES  L0TLFSFOS  8YPLFZLL9  ELTLF89GS  89CLFGLYS  SYelFYOVS  0L2LFIS9S  Ov'eLF9G L9 J(IA) ebe ues|y
(1e0'2L=U) . .
pauIguwoD (0zHoLE=U) (L20'k=Y) (898'7=U) (9821 =U) (962'e=U) mﬁsﬂ% awwmm Y A_wwwm_“_v (680'26=U)
Japues| oujoed [elo0l UesIoy] aseueder aseulyD ' ' SUUM
ey uelpu| 1seayinos 1110ed

.£102-0002 Ansifay Jeoued

BlUIOlIfeD) BY) WO Blep 819/dWo0 YIM JeouUed 1S88Iq SAISeAUl Sjewa) Arelld 181 YIM S8SBD UBISY U aliym oluedsiH-Uou 0g ‘01 | 10 solsua1oeleyo oibojoyiedoolulo pue oydelbows( g a|qeL

http://ejbc.kr

http://dx.doi.org/10.4048/jbc.2016.19.2.112



Carol Parise, et al.

116

S FUes\, “AHOIULIS/808 B UILIM SSSED [e]0} JO SJe SJUsdIad,
*Z J01de0a. J010e} yimolh ewlspide uewny=g4H3H ‘401dadal suoissebiold =Hd 101dsoal usBoiise =43 ‘Snjels DIWLOU0I80IN0S = 33S HJsoue)) U0 S8lILLIO.) JUION UedUBWY =DMy
"(9%) Joquunu se pajussald ale eleq

(6'8) 805'L (8989 (901 60 (@ol) L6v (0928 (1'6) vve 6'2) €6 (99 ece (e'8) s (¢'9) G983y +293H/-dd/-43
(111 868'L (711 8rg'el (9g1) 09k (6'9) ger ooneLt (901 cor (7'21) v02 (021 sov 601 69 (711 059°0L ~¢4aH/-dd/-d3
(70) 12 (e'0) gee A 0 (G0 ze 09 (e oL 0y 90 ge 0 (e0) 292 +243H/+4d/-43
(80 zel (L0 82 P L (oo Q0 Lk (80 08 @yl 90 ge 60 (L0259 -CdaH/+dd~Y3
(9°¢) 209 (1'e)99e'e A € oy (8'¢) g8l (1'e) ¥g (L€ eyt 92 0e (e eyl e ek (0¢)63.C +293H/-dd/+d3
(08) 1981 (e'6) 882’0k (g'9) 99 (@'9) 86¢ (9'6) 991 (6'2) 008 (09 0L (1'9)6E8 69 e (G'6) 2288 ~¢43H/~dd/+43
(111 268t 6'9) 29.'6 ©enort ("2t 909 ©96) 291 (Gol) 262 66 9kt (G0l 607 (7129 (7'8) 008'2 +2H3H/+dd/+43
(1'99) 2656 (909) 91299 (7'6v) 20G (¢'99) 689'2 (819 2.0t @911 (8'79) v¥9 (@9 Lvl'e (@09 228 (7'19) 65126 ~¢43H/AHd/+43
adAians ggaH/dd/d3
(2'8) 88t 62128 (@6 v6 (L6 ely (@9 201 (G2 v8e (7oL cek (L9 ove (L2169 B2 ¢z, 0'05<
(1'78) 908G (9'62) 83528 (8've) 268 0718t (0°22) 69Y (218 voe't (2'8¢) 9G¥ (Bee)gle't (r'se) 26k (2'82) 29292 005> ‘0°02<
6'se) 2119 (1'88) 726' 1Y (¢'8e) 268 (8'ce) Gvo't @1yoLL (G28) ver't (L'ee) 682 (1'ge) e9e’t (9'7e) 831 (g'86) 268'58 002> ‘00kL<
G120 (081 96261 B'LH 2zt 6'2H 829 (921) soe (0'91) 809 Ozh Iyl (£'S1) 609 B9 @8 6LeLL 00L> 062
L9ertl ('9) 1202 0929 (e'9) 60€ (08 6el 292 (8'9) 89 (1'9) 652 (G9)oe (r'9) 826'S 06>
(Ww) 815 Jown|
(1'2¥) 520’8 (CWASRIIALY (e viy (G'16) 8052 (1'6€) 829 (B'ap) ovL't 6'vY) L2s (1'gp) 0/8't (0'ev) 822 (e'9¢) 8rL'ce Awoyosisep
(6'6Y) 6678 (G'69) 25599 (009 €1s (gl e6l'e (6'89) €20' (8'19) 296'L (e'19) €09 (@er) eLe't (0cg) 882 (e'19) €502 Awoyoedwn
(0¢) 205 (G2 g6Le € oy (Ge) 89l (02 ge (€268 (8e)ar (L2 €0t (09) 22 (G2 882'c 8UON
Aebing
(G'09) ver's (9'97) 298'8S (92) 287 (@es) Li2'e (7' /9) 716 (e'8y) 296't (L'er) 199 (L'2s)ovs't (0'9v) e62 (8'S%) 81705 ON
(G'6Y) 2658 ('€S) 892° 1S (L) OvS (8'97) 1652 (929) 228 (L'19) ves't (£'99) 1S (e'/¥) 9v0'e (0'7S) 052 (@vs) .92y SOA
Adeleyy uonelpey
(1e0'2L=U) : ]
pouquop  (Ogioli=U)  (20't=U  (gegv=u  (@es1=U)  (9ere=U) m@;ﬂw @ww_wm Y mwwwm_w__v (680'e6=U)
Lmo\ﬂ__w__wm_ %_u@ma [elo] UBaloy| oudiji4 aseueder ERE V) cm___oc_ Hmmmr_zsow oloEy SUUM

penuuoY g ajqeL

http://dx.doi.org/10.4048/jbc.2016.19.2.112

http://ejbc.kr



Variability in Breast Cancer Mortality of Asian Americans in California

RESULTS

There were 90,930 cases with incomplete data for race/eth-
nicity, cause of death, AJCC stage, ER, PR, HER2, tumor
grade, treatment, or SES (Table 1). All cases had information
on age and year of diagnosis. The cases with incomplete data
were evenly distributed among all ethnicities. HER2 was the
variable missing from the largest percentage of cases. Prior to
2007, HER2 was not a mandatory variable, and in many in-
stances, it was entered into the CCR in a text field so it was not
always retrievable [24]. The final database for analysis con-
tained 110,120 cases of Asian and white women with com-
plete data.

Table 2 displays the demographic and tumor characteristics
of the cases with complete data that were included in the study.
The median follow-up time was 60 months, with a maximum of
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167 months. The most common Asian ethnicities were Filipino
(29.0%), Chinese (22.3%), and SEA (22.8%). The Japanese and
white women were very similar in age (p=0.887). White and
Japanese women had clinicopathologic characteristics associ-
ated with better survival rates, including early diagnosis in
stage 1, over 70 years of age, small grade 1 tumors, and ER+/
PR+/HER2- subtype. White and Japanese women were also
similarly distributed among the SES categories.

Sixty-one percent of all cases were ER+/PR+/HER2- [3].
Only Koreans were found to have fewer than 50% of this tumor
subtype. Women from the Indian Subcontinent and Korea
were found to have a higher proportion of the triple negative
subtype. Korean and Filipino women had the highest percent-
age of cases with the HER2 overexpressing subtypes [3,25].
Filipino and Japanese women had the lowest percentage of the
triple negative subtype while Japanese and white women had
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Figure 1. Unadjusted Kaplan-Meier breast cancer-specific survival analysis of the individual Asian ethnicities for the ER+/PR+/HER2- subtype (A),
ER-/PR-/HER2+ subtype (B), and ER-/PR-/HER2- subtype (C). (D) This compares non-Hispanic white women with the aggregate Asian/Pacific Is-

lander category for the ER-/PR-/HER2- subtype.

ER=estrogen receptor; PR = progesterone receptor; HER2 =human epidermal growth factor receptor 2.
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Table 3. Breast cancer specific mortality (HR) for seven Asian subgroups and the aggregate Asian/Pacific Islander category*

Non-Hispanic  Pacific Southeast Indlian Chiness’  Japanese Filioino Koreant Combined Asian/
white Islander” Asian Continent" =379 _p 1736 (= E 868)  (1=1027) Pacific Islander
(n=93,089) (n=543) (n=3,886) (n=1,17) - o - o (h=17,031)
All subtypes combined 1.00 - 0.78 - 0.69 0.83 - 0.83
(n=104,487) (0.69-0.89) (0.57-0.82) (0.76-0.91) (0.79-0.88)
ER+/PR+/HER2- 1.00 - 0.75 - 0.60 - - 0.83
(n=66,716) (0.61-0.91) (0.45-0.81) (0.76-0.91)
ER+/PR+/HER2+ 1.00 - - - - - 0.84
(n=7,757) (0.71-0.98)
ER+/PR-/HER2- 1.00 - 0.57 - 0.71 - 0.76
(n=10,238) (0.38-0.84) (0.51-0.97) (0.63-0.91)
ER+/PR-/HER2+ 1.00 - - - -
(n=3,366)
ER-/PR-/HER2- 1.00 - - - - 0.84
(n=12,548) (0.74-0.94)
ER-/PR-/HER2+ 1.00 - - - 0.49 0.74 - 0.79
(n=6,373) (0.25-0.99) (0.58-0.94) (0.68-0.91)

Data are presented as hazard ratio (95% confidence interval).

ER=estrogen receptor; PR = progesterone receptor; HER2 =human epidermal growth factor receptor 2.
*Models adjusted for age, stage at diagnosis, tumor grade, year of diagnosis, treatment (chemotherapy, hormone therapy, radiation therapy, and surgery), and
socioeconomic status; "Blanks indicate that Asian ethnicity Asian ethnicity was not a statistically significant factor for risk of mortality for any subtype (Wald chi-

square >0.049).

the lowest percentage of the HER2 overexpressing subtype.

The percentage of ER-positive cancers was 82.3% for whites
and 78.8% for the API category. However, among the Asian
ethnicities, this percentage varied from 72.3% (Koreans) to
84.0% (Japanese). The percentage of HER2-positive cancers
was 16.9% for whites and 24.0% for the aggregate API catego-
ry with a range of 18.1% for Japanese to 28.5% for Korean
women. For white women, the ER-/PR-/HER2+ subtype rep-
resented 30.9% of all HER2-positive cancers, whereas for the
APT category, this subtype represented 36.9% of all HER2-
positive cancers, ranging from a low of 27.8% (Japanese) to a
high of 37.5% (Pacific Islanders). Chinese, Korean, and Filipino
women had a similarly high percentage of the ER-/PR-/
HER2+ subtype.

Figure 1 shows that differences in unadjusted breast cancer-
specific survival rates between Asian and white women are re-
lated to both the ER/PR/HER2 tumor subtype and whether
Asians were combined into one category or considered as eth-
nic subgroups. Filipino women (x*=6.05; p=0.014) had sig-
nificantly poorer survival rates and Southeast Asian (p=
0.045) and Japanese (p=0.002) women had better survival
rates than white women for the ER+/PR+/HER2- subtype
(Figure 1A). Filipino (p=0.046), Japanese (p=0.006), and
Chinese (p=0.045) women with the ER-/PR-/HER2+ sub-
type (Figure 1B) had better survival rates than whites. There
were no differences in survival rates among the subgroups of
Asians with the ER-/PR-/HER2- subtype (Figure 1C), but
Asians had significantly better survival rates than whites (p=
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0.025) when the ethnic subgroups were combined into the ag-
gregate API category (Figure 1D).

Table 3 presents the HRs that compare the risk of mortality
for the individual Asian ethnicities and the aggregate Asian/
Pacific Islander category with non-Hispanic white women for
each of the ER/PR/HER?2 subtypes. The stage x race/ethnicity
interaction was not statistically significant. Blank spaces in the
table indicate that ethnicity was not a statistically significant
risk factor for mortality within a subtype.

When all Asian subtypes were combined, Southeast Asian,
Japanese, and Filipino women, as well as the aggregate API
category, had a lower risk of mortality when compared with
whites (Table 3). The individual subtypes, ER-/PR+/HER2-
and ER-/PR+/HER+ were excluded from multivariable analy-
sis due to an insufficient number of cases. For the ER+/PR+/
HER2- subtype, only Southeast Asian and Japanese women
had a lower risk of mortality, when compared with whites,
and the aggregate API category showed a 17% lower risk of
mortality. For the ER+/PR-/HER2- subtype, Southeast Asian,
Filipino women and the aggregate API category had a lower
risk of mortality than whites. For the ER-/PR-/HER2- and
ER+/PR+/HER2+ subtypes, Asian ethnicity was associated
with a risk of mortality only when using the aggregate API
category. For ER-/PR-/HER2+ subtype, Japanese, Filipino, as
well as the API category, had a lower risk of mortality. Ethnic-
ity was not a significant factor for risk of mortality for women
with the ER+/PR-/HER2+ subtype.
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DISCUSSION

The rapid recent growth in the Asian-American population
in the United States has sparked considerable interest in breast
cancer incidence and mortality [26]. In the present investiga-
tion, a population-based study of 110,120 women illustrates
the demographic and tumor characteristic variation among
the Asian ethnicities. Additionally, this study also demon-
strates the wide variation in breast cancer mortality among
women of Asian ethnicity. Japanese women, more than any
other Asian ethnicity, are strikingly similar to white women
with regard to clinicopathologic features.

Our findings show that variation in breast cancer survival
rates among Asians depends on how both breast cancer and
the Asian ethnicities are defined, similar to previous research
showing that these two factors are also important in deter-
mining the risk of having a specific ER/PR/HER2 breast can-
cer subtype. For example, women from the Indian Subconti-
nent have been shown to have an increased probability of the
triple negative subtype [11]. However, the current findings
suggest that their risk of breast cancer-specific mortality is no
worse than that of white women.

We showed that when all tumor subtypes are combined, the
HRs of breast cancer-specific mortality for the aggregate API
category would indicate a 17% lower risk of mortality. How-
ever, analysis of the regional Asian ethnicities showed that this
is true only for Southeast Asian, Japanese, and Filipino wom-
en. Similarly, although the HRs for the triple negative and
HER?2-overexpressing subtypes would indicate a 16% and
21% lower risk of mortality, respectively, for the aggregate API
category, the impact of breast cancer heterogeneity becomes
evident when the individual Asian ethnicities are examined.
For the triple negative subtype, no individual Asian ethnicity
was found to have a lower risk of mortality and only Japanese
and Filipino women had a lower risk of mortality for the
HER2-overexpressing subtype.

Our results are similar to those of Trinh et al. [10] who
found a 29% lower breast cancer mortality rate for the Japa-
nese and a 39% lower mortality rate for “other Asians,” com-
pared to white women when breast cancer was considered as
a single disease. However, our results suggest that Japanese
women have no survival advantage over whites for the triple
negative subtype. Warner et al. [16] assessed the racial dispar-
ities of breast cancer in 17,268 women, including 533 Asians,
using a surrogate for the molecular classification. Although
not a population-based investigation, they also reported that
racial disparities vary by tumor subtype. These studies illus-
trate that the definitions of both race/ethnicity and breast can-
cer type are important. To our knowledge, this is the first
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study to consider how breast cancer mortality varies between
individual Asian ethnicities and the ER/PR/HER2 subtypes.

We acknowledge the limitations of this retrospective, popu-
lation-based cancer registry investigation. Histologic grading
of cancers as well as tests for ER, PR, and HER2 were per-
formed by a wide variety of laboratories without central re-
view. Incomplete data, especially a lack of classification by ER,
PR, and HER2 markers, is common and was described in our
previous publications [3,4,27].

Some may question our exclusive use of ER/PR/HER2 tu-
mor markers for characterization. However, in the absence of
gene expression profiling, breast cancer subtypes, as expressed
by ER, PR, and HER?2, are a reasonable substitute for a molec-
ular classification. These tumor markers are well known to cli-
nicians, reliable, inexpensive, easy to interpret, and recorded
in cancer registries.

The determination of race/ethnicity can be problematic, ar-
bitrary, and subject to error. The birthplace of women was not
always available, so this information was not included. There
may be differences in the survival rates of United State versus
foreign-born Asian women [9]. Our measure of SES was at
the neighborhood level rather than the individual level, but
similar composite measures have been shown to be quite use-
ful for epidemiologic research and the impact of neighbor-
hood demographics should not be ignored [4,28].

We recognize that our treatment information is quite ge-
neric and lacking in chemotherapy specifics. Lastly, we have
no information about any individuals reproductive history,
diet, or lifestyle factors that may influence the breast cancer
subtype and ultimately affect survival [29,30].

Despite these shortcomings, this study is valuable because
of the large number of cases of Asian-Americans with breast
cancer, which allowed the use of the ER/PR/HER2 tumor
marker subtypes and individual Asian subgroups for multi-
variable analysis. Separate analysis of these Asian ethnic sub-
groups rather than using an aggregate category of Asian/Pacific
Islander, as required in smaller studies, revealed important
ethnic differences.

In summary, breast cancer-specific mortality among Asian-
American women varies according to their Asian ethnicity
and breast cancer subtype. The all-inclusive Asian/Pacific Is-
lander category is inconsistently reflective of breast cancer-
specific mortality.
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