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Abstract

Key words

Background and Aims: Age is closely related to the incidence, biological behavior and prognosis of
breast cancer, and is an important reference factor for clinical decision-making. Different ages reflect
different physiological states of the patients. Since the absence of hormone receptors in triple-negative
breast cancer (TNBC) is sex hormone-independent, whether age affects the treatment decisions and
prognosis of these patients remains to be studied. This study was conducted to investigate the
relationship between age at diagnosis and clinicopathologic features, treatment strategies, and prognosis
of TNBC patients.

Methods: The data of TNBC patients diagnosed as stage I to III during 2010 to 2016 were extracted
from the SEER database. Patients were divided into five groups defined as 18-39 years, 40-49 years,
50-59 years, 60-69 years, and =70 years group, according to the age at diagnosis. Comparisons of
clinicopathologic features and treatments were performed among different age-groups. Multivariate Cox
proportional risk model was used to analyze the relationship between age at diagnosis and breast cancer
specific survival (BCSS), and the hazard ratio (HR) with corresponding 95% confidence interval (CI)
was calculated.

Results: A total of 30 576 TNBC patients with a median age of 57 years (IQR: 48—67 years) met the
criteria were enrolled in the final analysis. Among them, 3 007 cases (9.83%) aged from 18 to
39 years old, 6 071 cases (19.86%) aged from 40 to 49 years old, 8 097 cases (26.48%) aged from 50 to
59 yearsold, 7 176 cases (23.47%) aged from 60 to 69 years old and 6 225 cases (20.36%) aged =70 years old.
The distributions of diagnosis year, race, marital status, TNM stage, pathological type, histological grade,
surgical treatment and radiotherapy or chemotherapy had significant difference among groups (all P<
0.05). With the increase of age at diagnosis, the T stage and N stage were declined, histological grade
was improved, and the rates of mastectomy and chemotherapy were reduced. The median follow-up was
32 months (/QR: 15-54 months), and breast cancer-related death occurred in 3 482 cases (11.39%). The
BCSS rate was statistically different among different age groups (P<0.001). The univariate Cox
proportional analysis showed that the age at diagnosis, race, marital status, T stage, lymph node stage,
TNM stage, pathological type, histological grade, surgical treatment and radiotherapy were significantly
associated with BCSS (all P<0.05), but no significant connection was observed between the
chemotherapy and BCSS (P=0.284). The multivariate Cox analysis showed that patients with the age of
18-39 years (HR=1.00, 95% CI=0.88-1.13, P=0.990), 40-49 years (HR=0.95, 95% CI=0.85-1.06, P=
0.330), and 50-59 years (HR=1.03, 95% CI=0.93-1.14, P=0.597) had a similar BCSS with patients aged
60-69 years, while patients aged =70 years had a worse BCSS than those aged 60-69 years (HR=1.56,
95% CI=1.41-1.74, P<0.001). The relationship between age at diagnosis and BCSS was similar in
subgroup patients with different years of diagnosis, TNM stages, surgical treatment, radiation status, and
chemotherapy status.

Conclusion: Age at diagnosis is significantly associated with the prognosis of TNBC, elder age (=70 years
old) is an independent poor prognostic factor, and the survival is similar among patients aged from 18 to
69 years old.

Triple Negative Breast Neoplasms; Age of Onset; Clinicopathologic Features; Prognosis; SEER Program
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LR i 2 o e UL MR R, R R A
BE AL Lo P B s, T e T otk B
O RN Bl X FLR AR BRI A, SRR
297 C AT T 0 3 B A R AR AR A A
93 2H ARSI Y L K Z AR (estrogen receptor, ER) |
2% R 52K (progesterone receptor, PR) F1 A& &
£ K T 5% {& 2 (human epidermal growth factor
receptor-2, HER-2) ¥ FL M % % 43 24 luminal &Y |
HER-2 & #l = B ¥ 3L B¢ % (triple-negative breast
cancer, TNBC) ZFWHP . #5988~ , FLMREEH
(1 BB AR A 5 R R DR L TR A S R T R T
DIAHOE, Il PR rb i AR W AR il PR DR SR 14 T 2 2%
2P Dorling ZE %} 60 466 151 MR 955 F1 53 461 141 %}
HEONHE EAT 34 /4> L 98 V8 78 6 03 A G ik X k47
Br . 4 2R 7 FL 9 AR 5C K s B RTE AN () 4F 1 B
BB A AEAE 22 5 o R [A) AR % B LR R 1 b e
FAEIMFAE — € 22 57, AF R FLIR I TE £ ) TNBC I
AL, i A luminal BY T S H WY, G WF R R
B, FLR I B A2 W AR RS 15 luminal 2] R T
JEHRZE “U” JEK AR luminal B FL AR A 3 2 K
PEE A, 2 2R LR W SEAT N IR T, TR
[F) 4F i £ 38 UK 9 B M 9 R KO A7 A A B 2% S
LA AN [) 45 15 B J % B N 20 AR T T SRR A 25 5%
X AT BE S AN [A] AF 0% BE luminal %1 2 Jif 98 B9 05 77 78
22 A EE R HS, TNBC Y ER . PR fll HER-2 %
JHIPE, k= ER A PR B9 K 3K & Al R WO A,
XFN IR T AU, B R AE R L I
22 Mk K TS 22 0 s P T R P /)
FEA I BRI S P 7R, AR5 TNBC B0 i 18 1Y
TG 25, SR, ARG R SR R 2 A
(hormone receptor, HR) FA P B B R 3 A TS
B2 T TNBC 5 luminal B 25 ) 2 R Pk FIA T7
WEAFAE 5 AN, S Y R A 1 5 TNBC A IR 5
PE K HUR & - WAFTE 2 V) R A R ik — 2D W5

5 [ AE I . G AT o R A S5 2R (the
Surveillance, Epidemiology, and End Results, SEER)
HOHE 2 2 56 15 [ 5798 RE T 58 97 1973 48 r e 56
s HACRYE R KB g B i B e —, 4 184
Aol WA T 55 2 28% 3£ N R RE R 112
I7 RS AR U5 BCHE L I AR AT A 2 AR R
PRI, A BF 58 R FH SEER #0408 2 i i K Bf A8 TNBC
i 190 GERE,  Im] B 3 A A LR Y 12 IR AR IR
SVER:P

© WA )3 of [ FF I F A EPTA

1 #"METE
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it i SEER*Stat (8.3.9 hit) #4255 [¥ SEER
BHE 2 (https://seer.cancer.gov) T AFE LA 499 A Fx
HEE ) . (1) 12 I AF 6y S 2010—2016 4F 5 (2) 2
Wi 4F 1% >18 % 5 (3) R i 2 5 (4) 5 BH12 W o 3L R
s (5) FA M iR (6) LR 8 Sy E — BbRE s (D) 4y
TARLN TNBC, £F4 VA AL & — A 09 11 7 LLHE
B : (1) ICD-0-3 4 i =8 800/3 #) i Ath FL 57 2% B I3
(2) 5 BRI B Sy JeUAn g 5 (3) MR8 TNM 23301 O TV 1 5
SrIRA @) F T RS RH; (5) JoBE UK
i o Fe 2830 576 B FH AT G ER WA .
1.2 FARERSEX

PO A B 2 W ARy L IS WTAR IS | R
WS AR L . R AL . kbR L R BEE AL 4]
GUE oy . B TNM 3] 0 ERGIRZS L PRORZS
HER-2RZS . 70 7208 R S5 5 R 8 . Ik L 450
HEC SREFARTT A BRASTY . REEUY . A&
FEIE ) B2 A AR 45 R S kL . SR A 7 WS [ 9 i Bk
4 2> (American Joint Committee on Cancer, AJCC)
FL R 9 TNM 3 1 2R G2 0] 1) 15 47 Ji g o3 Y, 2
4 St. Gallen % % 4L, TNBC & X N ER. PR X
HER-2 R 252y B4k ;. HR {45 ER M1 PR, 7 & (L
— BRI S HRBAE Wi X B U 4 HR B PE
g B2 AR R E M T 9 (invasive ductal
carcinoma, IDC) FIIZ{H /N9  (invasive lobular
carcinoma, ILC) /HABZEHI 22K AR50 HEF L
W FL MR g FR 5 A AF (breast cancer-specific survival
BCSS) & SN 12 FU W i 22 A 3L g S8 T 1) I []
CH D, =B LM 98 AH OC 38 12 88058 U7 9 191 4 Sy I 2k
B .
1.3 SritZEabE

AR B FUE I WA R (140 734 18~39 %
40~49 & | 50~59 % | 60~69 % J>70 % 541, il &
e RE LA A A B S Y 4 47 8] BE (interquartile range
IQR) BEATGEIT AR o 83 I R BHLRR AE 1 5 45 Ry
SrRBERL, R (%) #HT5IHE, SFERA
(8] b %58 5% ) x> #6056 o 2R ] Kaplan-Meier 15 22 ifill 4 77
M4k, A 77 % R A Logmrank £ 50 . R R IA
2% Cox F M) X6 B AU HE A7 U5 AHOCIR &R 40 Fr, P<
0.1 K Il PR 2% S8 A 38 LM 78 1 i A\ 2 [ & Cox A
PEAT 0 7 W Ja & 43 8 9F 0 8B KUK b (hazard
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ratio, HR) I XF B (9 95% ‘& 15 IX ] (confidence
interval , CI') . B A & 56 Y4 5% FH XU K 56; . P<0.05
J2EFA G E Lo Gt 43 i W Stata SE15.0
A 52 B

2 # R
2.1 ANTRHGSAE

30 576 5 & FH M A 3 W, AL AR IR 57 2
(IQR: 48~67% ), H:h18~39 %3 007 4] (9.83%) .

40~49 % 6 071 ] (19.86%) . 50~59 % 8 097 4
(26.48% ) . 60~69 % 7 176 5] (23.47% ) F1=70 %
6 225 1] (20.36%) . 4 4 4 3 ] (1912 Wy 4 0y
Bl . WSURARZS . bR TNM 433 . BRSO . 4
LR FARIGIT MOE B AR IT 050 A 26 7 A
Gt E L (¥ P<0.05) (£ 1), FREFE SR
BEME T OSSR B R E . g
TNM 73 W . L or i 22 | FL el
e MABEZ AT R (K1),

R1 BERE TNBCIERREFFAEXI L [n (%) |
Table 1 Comparison of clinicopathologic features among different age groups of TNBC patients [n (%)]

I A HRFAE 18~39 % 40~49 % 50~59 % 60~69 % >70 % P
ZWHAEDY
2010—2013 1678(55.80) 3 600(59.30) 4692(57.95) 4004(55.80) 3455(55.50) 0,001
2014—2016 1329(44.20) 2 471(40.70) 3 405(42.05) 3172(44.20) 2770(44.50)
Tl
ELUN 2079(69.14) 4183(68.90) 5500(67.93) 5104(71.13) 4 806(77.20)
ELIUN 609(20.25) 1322(21.78) 1 948(24.06) 1 477(20.58) 955(15.34) 0,001
HoAth 295(9.81) 535(8.81) 598(7.39) 545(7.59) 438(7.04)
AR 24(0.80) 31(0.51) 51(0.63) 50(0.70) 26(0.42)
USRS
A 1651(54.91) 3 676(60.55) 4 664(57.60) 3977(55.42) 2 534(40.71)
KIE 1220(40.57) 2138(35.22) 2981(36.82) 2 825(39.37) 3359(53.96) <0.001
KA 136(4.52) 257(4.23) 452(5.58) 374(5.21) 332(5.33)
JiEE T 4345
Tl 819(27.24) 2244(36.96) 3532(43.62) 3 666(51.09) 2968(47.68)
T2 1638(54.47) 2908(47.90) 3558(43.94) 2 696(37.57) 2410(38.71) 0,001
T3 375(12.47) 663(10.92) 641(7.92) 447(6.23) 461(7.41)
T4 175(5.82) 256(4.22) 366(4.52) 367(5.11) 386(6.20)
NEAN ]
NO 1740(57.86) 3704(61.01) 5291(65.35) 5069(70.64) 4419(70.99)
N1 916(30.46) 1720(28.33) 1992(24.60) 1502(20.93) 1194(19.18) 20,001
N2 195(6.48) 376(6.19) 515(6.36) 361(5.03) 370(5.94)
N3 156(5.19) 271(4.46) 299(3.69) 244(3.40) 242(3.89)
TNM 4334
I 613(20.39) 1778(29.29) 2955(36.49) 3174(44.23) 2615(42.01)
1 1785(59.36) 3195(52.63) 2 861(47.68) 2996(41.75) 2616(42.02) <0.001
111 609(20.25) 1.098(18.09) 1281(15.82) 1006(14.02) 994(15.97)
SR EAS Y
IDC 2772(92.18) 5555(91.50) 7 344(90.70) 6394(89.10) 5374(86.33) 0001
ILC/H:Ath 235(7.82) 516(8.50) 753(9.30) 782(10.90) 851(13.67)
LR
Gl 12(0.40) 72(1.19) 138(1.70) 170(2.37) 192(3.08)
G2 256(8.51) 657(10.82) 1212(14.97) 1436(20.01) 1419(22.80) 0,001
G3 2617(87.03) 5117(84.29) 6 472(79.93) 5328(74.25) 4402(70.71)
AR 122(4.06) 225(3.71) 275(3.40) 242(3.37) 212(3.41)
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Table 1 Comparison of clinicopathologic features among different age groups of TNBC patients [n (%)] (continued)

e A A 18~39 % 40~49 % 50~59 % 60~69 % >70 % P

SRR FARIRYT
RFAR 197(6.55) 360(5.93) 394(4.87) 321(4.47) 362(5.82)
TFA 917(30.50) 2645(43.57) 4316(53.30) 4222(58.84) 3351(53.83) <0.001
FLp 4 1893(62.95) 3066(50.50) 3387(41.83) 2 633(36.69) 2512(40.35)

W7
I 1632(54.27) 3057(50.35) 3737(46.15) 3 156(43.98) 3403(54.67) 0,001
A 1375(45.73) 3014(49.65) 4360(53.85) 4020(56.02) 2 822(45.33)

7
G 219(7.28) 693(11.41) 1270(15.68) 1633(22.76) 3510(56.39) <0001
A 2788(92.72) 5378(88.59) 6827(84.32) 5543(77.24) 2715(43.61)

22 HTGFHW SEG I FE L, MR >70 2 85 1) 5 38 60~

A7 BT 32 4 A (IQR:
JEE A AE TS 3 482 1 (11.39% )
Wi 5 1~5 4E ) BCSS R L3 2, 60~69 % £ # 1Y BCSS

15~54 4~ H ), FLI%
o HAFWBREL

69 ¥ 2 (HR=1.56,
(F£3). BEMESWIRE . FhjG . R TNM 433 |
A2z Y FARIBYT KO AR T & TNBC B35 1 0k

95% CI=1.41~1.74,

P<0.001)

fe T HAB AR Y B R . L ER Cox LU A9 XU A5 A 43
Braf R os, BEMSWAER . Mk, IBERE.
Jibggd T 43 100 . kT 43 00 . PR TNM 4491 . e B
B WA F5% . FARIGIT LIT 5 BCSS 18
O (3 P<0.05), )7 5 BCSS W &R (P=
0284) TG AH G IR 3R B IR % B A B SR A i
TAbTr ) B A Z I FK Cox Lb i) XU RS 455 150 AL Y |
EHEF%?T%EH\ Ik L 45 43 109 5 R TNM 43 ) AE 7
BN, UK R TNM 43 19 AR . Z &
Cox BLRUAZ IEFP% . WS WRARAS . Fgd TNM 4311 . 9
PR ABE S RETARIBIT . T Ak
SYIR T R, 18~39 % (HR=1.00, 95% Cl=
0.88~1.13, P=0.990) . 40~49 % (HR=0.95, 95% CI=
0.85~1.06, P=0.330) F150~59 % (HR=1.03, 95% CI=
0.93~1.14, P=0.597) ) BCSS 5 60~69 % £ 3 2%

SRR ZE (£3),

R A A8 3 1 I AR o LR A s o 18] 0] 43 SR AN [
W4, Lh60~69 % AF i B /E 2 L4 (HR=1)

K 2 K2 Cox 15571 43 B I A 4 % Bt %F £ % BCSS

(SEE o TE A N RIS W ARy o g . TR
J i AT R A B AL i, AR IR =70 2 R E
[ BCSS Y45 60~69 % 35 22 (31 P<0.05) (K1),

Log-rank £ 5 45 . /R, 45 4F % 41 58 3 W] Y
BCSS 2 %43 481124 2 L (P<0.001) (E2A); fEII
W H b 50~59 % A LR AE I B R A M TS 2
(HR=1.18, 95% CI=1.01~1.37, P=0.032) (¥ 2B),
TE A AL)T ABEF 18~39 % (HR=0.51, 95% CI=0.32~
0.82, P=0.006) #1 40~49 % (HR=0.74, 95% CI=
0.55~0.99, P=0.043) f& & 19 BCSS 1L T 60~69 % f#
& (E20),

R2 BEHETNBC E2E1~5EHBCSSE[% (95% CI) |

Table 2 The 1- to 5-year BCSS rated in different age groups of TNBC patients [% (95% CI)]

34F

44F

ok

SRR EH L4 24F

18~39 % 97.82(97.18~98.31) 90.35(89.06~91.50)
40~49 % 97.75(97.32~98.12) 92.18(91.38~92.91)
50~59 % 97.81(97.44~98.12) 92.66(91.99~93.28)
60~69 % 97.72(97.32~98.06) 93.33(92.65~93.95)
>70 % 94.09(93.43~94.68) 88.12(87.18~89.00)

84.67(83.02~86.17)
87.70(86.67~88.64)
88.52(87.66~89.32)
89.70(88.82~90.51)
83.59(82.45~84.67)

81.86(80.02~83.55)
84.65(83.48~85.75)
85.50(84.81~86.73)
87.46(86.46~88.40)
80.42(79.12~81.65)

80.10(78.09~81.95)
82.74(81.43~83.96)
83.50(82.37~84.58)
85.51(84.36~86.58)
78.21(76.75~79.59)
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Table 3 Univariate and multivariate Cox analysis of prognostic factors for TNBC patients
B 2 AR E Cox 44T ZHZ Cox 53#r s B 2 R E Cox M ZHZ Cox 53T
HR(95% CI) P HR(95% CI) P HR(95% CI) P HR(95% CI) P
RIS (%) JifrEE TNM J348
18~39 1.41(1.24~1.59)  <0.001 1.00(0.88~1.13)  0.990|| 1 1 — 1 —
40~49 1.20(1.08~1.33)  0.001 0.95(0.85~1.06) 0.330|| II 3.37(3.01~3.78) <0.001 3.20(2.85~3.60) <0.001
50~59 1.12(1.01~1.24)  0.026 1.03(0.93~1.14)  0.597|| 11l 12.71(11.36~14.23) <0.001 11.12(9.84~12.57) <0.001
60~69 1 — 1 — || EER
>70 1.71(1.55~1.89)  <0.001 1.56(1.41~1.74) <0.001|| IDC 1 — 1 —
WG 1LC/H:Ath 1.18(1.06~1.31)  0.002 0.96(0.86~1.07) 0.474
2010—2013 1 — — — || dgIENG
2014—2015 1.07(0.98~1.17)  0.118 — — Gl 1 — 1 —
Tl G2 2.49(1.62~3.82) <0.001 1.79(1.16~2.75)  0.008
ShE 1 — 1 — G3 3.56(2.34~5.42) <0.001 2.20(1.45~3.36) <0.001
EFh 1.29(1.19~1.39)  <0.001 1.18(1.09~1.28) <0.001|| %0 4.85(3.11~7.57) <0.001 2.33(1.49~3.64) <0.001
HoAth 0.86(0.75~0.98)  0.029 0.84(0.73~0.96)  0.013|| FAIAIT
AR 0.12(0.03~0.46)  0.002 0.11(0.03~0.43)  0.002|| KFAR 1 — 1 —
IS AR [ 0.15(0.13~0.16)  <0.001 0.31(0.27~0.35) <0.001
e 1 — 1 = A2y 0.35(0.31~0.38) <0.001 0.42(0.38~0.47) <0.001
KA 1.42(1.32~1.52) <0.001 1.11(1.04~1.19)  0.003|| JJ7
R 1.19(1.02~1.39)  0.023 1.06(0.91~1.24) 0451|| & 1 — 1 —
JirEE T 434 i 0.76(0.71~0.81)  <0.001  0.90(0.83~0.97)  0.006
Tl 1 — — — || 7
T2 2.72(2.48~2.99) <0.001 — — T 1 — 1 —
T3 6.60(5.92~7.37)  <0.001 — — H 0.96(0.89~1.04) 0284 0.73(0.66~0.79) <0.001
T4 12.92(11.56~14.45) <0.001 — —
WRLLZE 54
NO 1 — — —
N1 3.02(2.79~3.27)  <0.001 — —
N2 5.65(5.10~6.26) <0.001 — —
N3 9.87(8.90~10.95) <0.001 — —
20
—— 2010—20134F
S
— AT
15 =
— Joilgr
z e
134
1.0- — o
0.5
18-39 40~49 50~59 60~59(ZHR) >70
AEIR (%)
E1 AEIGREEFHER AT IAEE S FEIRER60~695 EEBCSSHHHR 1) P<0.05
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