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Abstract

Background and Aims: T1 stage breast cancer patients have an overall favorable prognosis, but there is
still a small subset of patients who exhibit high invasiveness and are prone to adverse outcomes such as
recurrence, metastasis, and death, leading to a poorer prognosis. This study was conducted to investigate
the clinicopathologic characteristics that influence T1 stage breast cancer and determine the risk factors
associated with prognosis, for early identification of high-risk T1 stage breast cancer patients and
providing reference for clinical decision-making.

Methods: The data of 1 250 patients with primary invasive breast cancer at stages T1 to T3 who
underwent surgical treatment at Xiangya Hospital, Central South University, from January 2011 to
December 2015 were retrospectively analyzed. The differences in clinicopathologic characteristics
between T1 and non-T1 stage patients were determined. Univariate and multivariate Cox regression
models were used to analyze the risk factors affecting recurrence, metastasis, and death in T1 stage
breast cancer patients. The Kaplan-Meier method was employed to assess the differences in overall
survival (OS) and disease-free survival (DFS) among T1 stage breast cancer patients with different risk
factors, and the Log-rank test was used to compare the survival curves between groups.

Results: Among the 1 250 patients with primary invasive breast cancer, there were 261 cases (20.88%)
at stage T1 and 989 cases (79.12%) at non-T1 stage (T2 and T3). Compared to non-T1 stage patients,
T1 stage patients had lower BMI value, fewer axillary lymph node metastases, fewer unfavorable
biological characteristics, and better survival prognosis (all £<0.05). During the follow-up period, there
were 15 deaths and 40 cases of recurrence and metastasis among T1 stage patients. The median OS
was 94 (5-132) months, with 2-, 5-, and 10-year OS rates of 97%, 95%, and 94%, respectively. The
DFS was 92 (4-138) months, with 2-, 5-, and 10-year DFS rates of 95%, 88%, and 82%, respectively.
The results of the multivariate Cox regression model indicated that lymph node metastasis (HR=4.904,
95% CI=1.588-15.144, P=0.006) and unfavorable biological characteristics (HR=4.241, 95% CI=1.433~
12.552, P=0.009) were independent risk factors for OS in T1 stage patients. Lymph node metastasis (HR=
3.118, 95% CI=1.553-6.262, P=0.001), unfavorable biological characteristics (HR=2.295, 95% CI=
1.034-5.093, P=0.041), and Ki-67>14% (HR=2.258, 95% CI=1.079-4.723, P=0.031) were independent
risk factors for DFS in T1 stage patients. Survival analysis showed that among T1 stage patients with
positive lymph node metastasis, those with favorable biological characteristics had no significant
difference in OS and DFS compared to patients with negative lymph node metastasis (both P>0.05),
while those with adverse biological characteristics had the worst OS and DFS (both P<0.05).
Conclusion: Overall, T1 stage invasive breast cancer patients have a relatively good prognosis.
However, axillary lymph node metastasis and unfavorable biological characteristics are risk factors for
early recurrence, metastasis, and death in T1 stage breast cancer patients. The combination of biological
characteristics can further identify high-risk patients with T1 stage breast cancer and positive axillary

lymph nodes, providing reference for treatment decisions in T1 stage breast cancer.
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© WA )3 of [ FF I F A EPTA

1 RS

1.1 —R&ER
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JH Kaplan-Meier i 53 H7 25 47 15 & 91 25 i A= 47 i £k
A A7l 2R ) 21 18] B 55 R FH Log-rank K3 % . P<0.05 K
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0.005) (1), EVAIIE , T I/ i e i
H AR BMIAA TR L R R A R RS L D
KN E Y 2 E R D | AR S A R
22 T1HAZLBREEGTESITE
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BMHE 2. 5, 104F 0S50 97%, 95% . 94%.
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26, 4Bl 33N LEBMELZRER.
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FEWUR AT
2.3 HMT1HIZLEREEE OSH Cox EEEMEH

ZEEASTER

Cox BRI E Mo, MBEZHE (A7) .
TNM 73391 (O~13/2~338)) . ERARZS (BAPE/BIME) |
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ARFD) L eNARE (BHME/MHME) 5 0SH % (P
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1.588~15.144, P=0.006) FIAFl| 4 Y% %54 (HR=
4241, 95% CI=1.433~12.552, P=0.009) J& T1 i F,
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Table 1 Comparison of clinical and pathological characteristics between T1 stage and non-T1 stage breast cancer patients [n (%)]

AR i T1 1 (n=261) JET1 1 (n=989) P AR T (n=261)  JET1H(n=989) P
() PRIRZS
<50 178(68.2) 626(63.3) BAE 87(33.3) 439(44.4)
0.141 0.001
>50 83(31.8) 363(36.7) FAE 174(66.7) 550(55.6)
BMI (kg/m?) HER-2{R7
<24 183(70.1) 570(57.6) [ 221(84.7) 757(76.5)
0.000 0.005
>24 78(29.9) 419(42.4) FHE 40(15.3) 232(23.5)
cN Ki-67 %15 (%)
0 222(85.1) 554(56.0) <14 110(42.1) 416(42.1) 0981
1 35(13.4) 348(35.2) 0.000 >14 151(57.9) 573(57.9) '
2 4(1.5) 73(7.4) ’ A iwil]
3 0(0.0) 14(1.4) TNBC 40(15.3) 173(17.5)
TNM 533 HER-2 i ik 7Y 17(6.5) 94(9.5) 0015
1 224(85.8) 0(0.0) luminal-HER-2 [ 471 23(8.8) 138(14.0) '
2 36(13.8) 829(83.8) 0.000 luminal-HER-2 FA P21 181(69.4) 584(59.0)
3 1(0.4) 160(16.2) R
Y1590 HCER) 7(2.7) 10(1.0)
1 7(2.7) 10(1.0) A 191(73.2) 680(68.8) 0.024
2 200(76.6) 751(75.9) 0.092 Z(ANF) 63(24.1) 299(30.2)
3 54(20.7) 228(23.1) HEAPIRES
NRESE ALY A7 246(94.3) 875(88.5) 0.006
0 196(75.1) 520(52.6) BET 15(5.7) 114(11.5) '
1~3 55(21.1) 307(31.0) 0.000 B R
4~9 8(3.1) 116(11.7) i 7 221(84.7) 758(76.6) 0,005
>10 2(0.7) 46(4.7) S 40(15.3) 231(23.4) '
ERIRZ
BHE 59(22.6) 280(28.3)
0.065
FAPE 202(77.4) 709(71.7)
T1vs.4ET1 OS T1 vs. JET1 DFS
1.0 k 1.0
§ mmﬁ”ﬁﬂﬁm“mﬂwmhmmmk %"
0.8 0.8 T
LT
H R
= 0.4 & 0.4
Bk Bk
0.2 0.2
HR=0.49(0.32-0.74) ~+= Non-T1 HR=0.62(0.47-0.83) ~+= Non-T1
0.0- Log-rank P=0.007 =TI 0.0 Log-rank P=0.005 =Tl
0 50 100 0 50 100
] CH) A ] CH) B

E1 TIHSETIRABRESEEFHEILE  A. OS; B: DFS

Figure 1 Comparison of survival curves between T1 stage and non-T1 stage breast cancer patients  A: OS; B: DFS
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Table 2 Univariate and multivariate Cox regression analyses of factors influencing OS in T1 stage breast cancer
AR RS EZEvivin
At
HR(95% CI) P HR(95% CI) P

<50 % 0.529(1.192~1.459) 0.219
BMI>24 kg/m’ 0.827(0.263~2.599) 0.746
N BH 2.963(1.013~8.670) 0.047 1.898(0.203~17.769) 0.574
TNM 43151 (T2~T3) 3.155(1.078~9.231) 0.036 1.194(0.350~10.579) 0.873
HLF 939 2.007(0.686~5.873) 0.204
ER FH 0.313(0.113~0.863) 0.025
PR [HE 0.415(0.151~1.146) 0.090
HER-2 BH: 2.164(0.689~6.800) 0.186
Ki-67 FHPE>14% 3.054(0.862~10.825) 0.084
G353 0.027
luminal-HER-2 [ 1
HER-2 £l %3k 6.390(1.921~21.253) 0.002
TNBC 1.749(0.464~6.594) 0.409
luminal-HER-2 [ 0.980(0.464~6.594) 0.980
i T L 45 7 6.520(2.228~19.080) 0.001 4.904(1.588~15.144) 0.006
AR 2R P 3.874(1.404~10.690) 0.009 4.241(1.433~12.552) 0.009

24 FMmT1HFIREEEDFSH Cox BEEEME
FSE iy
Cox LN R ArMrvh, WhEigssk®e (H/K) 5
AR 5 DFS A 56 (P<0.05) . ¥ 5K & 40 B b P<
025 A8 i (AF#E . WRELESHERE . oNARAE L Ki-67
Rk | YRR A Cox ZHREHr, 4580

N g % (HR=3.118, 95% CI=1.553~6.262,
P=0.001), A#¥=45PE (HR=2.295, 95% CI=1.034~
5.093, P=0.041) FIKi-67 #ik (HR=2.258, 95% CI=
1.079~4.723, P=0.031) J& T1 W] ZL i7 9 &2 35 DFS (1)
Mz fa R (£3).

R3 N T1HAZLARRE DFS R EZENE FEE Cox BT

Table 3 Univariate and multivariate Cox regression analyses of factors influencing DFS in T1 stage breast cancer

A AR 2R Cox 20T Z K2 Cox 70
HR(95% CI) P HR(95% CI) P

AEIRY<50 % 0.535(0.287~0.998) 0.049 0.543(0.287~1.028) 0.061
BMI>24 kg/m’ 1.105(0.570~2.142) 0.768

N BEPE 1.704(0.811~3.581) 0.159 1.237(0.540~2.836) 0.615
TNM 43 (T2~T3) 1.559(0.718~3.382) 0.262

WL EITH 39 1.327(0.649~2.714) 0.439

ER FH 0.701(0.350~1.404) 0.316

PR [HE 0.953(0.491~1.846) 0.885

HER-2 fAE 1.551(0.714~3.369) 0.268

Ki-67 FHPE>14% 0.678(0.365~1.262) 0.220 2.258(1.079~4.723) 0.031
Vil 0.248

luminal-HER-2 B 1

HER-2 353k 2.657(1.019~6.929) 0.046

TNBC 1.100(0.453~2.673) 0.833

luminal-HER-2 [H 0.941(0.285~3.111) 0.921

e ss ik B R 2.752(1.476~5.133) 0.001 3.118(1.553~6.262) 0.001
NI EEis 1.503(0.764~2.957) 0.238 2.295(1.034~5.093) 0.041
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2.5 REAXEYFHFENTENE

T1IHFE AR LE Y 2 R 63 1] (24.1%) o,
M E KGR 126 B HE S FNE KL,
Ho2. 5, 10 4 0S % F1 DFS R UL % 4, R H
Kaplan-Meier 1 3 A7 15 1 A [ i 53 Ik L2 45 5% 72 R 25
VA W) 2 e Pk 1Y) L R R BB 9 OS R DFS i 4k, 2k
FEM S R Won, Tk B85 56 5% R B
PR ) A Wy 24 1 4 OS 1 DFS B S8 AR T 1 A A1 A=

W1 oF R e B B (P<0.05) , 76 HL 11 ED 3 0S A
DFS (4 2080 F R 5 1 ik B 45 5% B BH Mk 09 T1 30 3L R
IR A R AR ke e, AR AE Sk g

PO B E T 25 (P50.05) . 78 ME ik e
g5 OIHE B T, A W 2E R R 9 AR 52 i OS Al DEFS
B E (¥ P>0.05) . T1 3 FL IR [ i A A ) A=
Wy 2 R RO B 2 5% A BH 1 BB 9 OS J2 DFS i
2z (E2A-B), fEAETUHEF Rt (K12C-D).

R4 TEEVFHUERMOERBERERFE

Table 4 2-year, 5-year and 10-year overall survival rates and disease-free survival rates by biological characteristics and

lymph node metastasis

AR

HH 99 97 96
A 89 87 87
N 7

31 99 97 97
PR 88 86 83

96 90 82

0.005 0.234
84 81 81
96 91 85

0.000 0.000
85 78 70

e e i G

Pairwise comparison

LN+ F vs. LN—4 1] : P=1.000
LN=AF] vs. LN=AF1]: P=1.000
LN+ vs. LN=£1F) : P<0.001
LN-AF] vs. LN+43 F] : P=1.000
LN+ vs. LN+47F1]: P=0.016
LN+ vs. LN-AH] : P=0.001

—— LN=4 #l|
—— LN+
—— LN-AF
—— LN+ A

Pairwise comparison

LN=AF] vs. LN+£1F: P=0.634
LN=AF] vs. LN+4F]: P<0.001
LN+AF] vs. LN+4 F]: P=0.014
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Figure 2 Survival curves of breast cancer patients with different lymph node metastasis status and biological characteristics

A-B: Comparison of OS and DFS curves among T1 stage breast cancer patients with different lymph node metastasis

status and biological characteristics; C—D: Comparison of OS and DFS curves among non-T1 stage breast cancer patients

with different lymph node metastasis status and biological characteristics
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