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Risk Factors and Establishing Predictive Risk-scoring Model for Axillary
Lymph Node Metastasis in Early Breast Cancer*
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ABSTRACT Objective: To explore the independent risk factors of axillary lymph node metastasis in early breast cancer and estab-
lishing an effective risk prediction model. Methods: The clinical data of 404 early breast cancer patients from June 2016 to December
2017 in Liaoning Cancer Hospital were enrolled in this study. The chi-square test or Fisher's exact test were used to analyze the clinical
pathological characteristics and axillary lymph node metastasis. Multivariate stepwise logistic regression analysis was used to explore the
independent risk factors of axillary lymph node metastasis. Risk prediction model was established according to the regression coefficients
of each risk factor. ROC curve was used to verify the effectiveness of the test and calibration curve was drawn to evaluate its consistency
with the real situation. Results: Axillary lymph node metastasis in early breast cancer was significantly different(P<< 0.05) between tumor
size, pathological grade, vascular invasion, ER expression, size of KI67, molecular subtype and total number of lymph nodes= 14 (14
were the average number of lymph nodes), but not related to age, menopause, tumor location, pathological type, PR and other factors
(P>0.05). Univariate and multivariate analysis showed that tumor > 2 cm, pathological grade III, vascular invasion and ER expression =
50% were independent risk factors for axillary lymph node metastasis in early breast cancer(P< 0.05). The area under the ROC curve was
0.852 (95% CI was (0.812, 0.892), P<0.01). The calibration curve R=0.9086 (P<0.05). Conclusion: Tumor>2 c¢m, pathological grade III,
vascular invasion, and ER =50% are independent risk factors for axillary lymph node metastasis in early breast cancer.

Key words: Early breast cancer; Axillary lymph node metastasis; Risk factors; Models

Chinese Library Classification(CLC): R737.9 Document code: A

Article ID: 1673-6273(2019)04-684-06

RIS , R I BS RAS VTAG R FLIR R 2R TS PN AN
HEBNIGIT UK B EARG . BT EL 45T 4R (Axillary lymph

FLARE B AT T RO et A e R e RIS Y, node dissection, ALND )J2 7L I8 e 55 - AR AR E TR 97 20, SR
FORFEARAL G MBI IS 6 1™ [ 19 20K Halsted i 70% 09 5L FR R 22 2 IRk L B R 109 ) ik s
AEFUIAEARA AR LK S T AR RO FLRIE R HIGI T A B, ALND 2—Fhid B i9iaI7 7. 20 HE4D 90 4E4C ATk

LIS

*REWH L TAPHE IO H (2014215071)
YEHZ I F522(1990-), 53 Wit (¥ g BRI, BF 58 7 18] FLERSMEL, E-mail: 17640094284@126.com
NERVER L RR(1964-), 55 Wi, EAEEEIM, #5807 0] FLBRA0E 4B}, E-mail: daqing26@126.com
(ki H #:2018-09-23 43257 H 114:2018-10-18)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

PDF X A{FffH "pdfFactory Pro"

IREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.4 FEB.2019 - 685 -

tL 45 76 K6 AR (Sentinel lymph node biopsy, SLNB ) ji%i, Jly F- 11 L i
TS o3 I T B I L e R vk T 4 e S Jr =X
PIIRABISE, WSSk LA R RN 7% Mkl 32 3 A T AL,
ST PR S5 L S5 BREREE B 1) R AR 5.5%-19.2%9 ,—
BRA M AR Bt £ S BURE SR, MU S8 =
FERIY IS SEEBhIAYT | T LS8 838 B U AR A0, RIS
AL 3BT LR ( T1oNo Mo ) B 1 I PR AR H0iG , 2 A
ISR S I R B IE Z (] A 2C 2R L FFARIEAH SC Ak 7.
6186 PR 2 S N RS TSR, Sy SR A 1 5 BLRTR T T R
PR ARAR

1 PR 57

L1 —fgaa

TEHX 2016 4 6 J] 2 2017 4F 12 H W] L0 745 Jioeg = e i
TRHY 404 5] FHAZL IR BE E N IS4 o I ABRUE : (1)
Ji R M FL IR (T1aNoaMo) 5 (2) AR Ji5 95 B HIE 52 A i 1 1
FLIRE; (3 2 2 BATE IS S s iz, FUIR X 4k, B &
MRI SHIESE W5 R 25 Ny FLIRIE ; (4) ARHTHH B A A HE R
PN LB | T R R S b T PR 2 HEBR G
FEHERZ AT INIRTT AT BT MRS TR . I i AT EL
PR R FLTARBE L VIR A, IS AT T M Ik EL 45 0 A AR =l M
WWEENEEAR , KRG ERRIEZE RS AR, TR
AR EMERE .
1.2 MEIEIR

AT LB LA I R AR A S5 e 3% 1 252 6 b e
[% % rf> (National Comprehensive Cancer Network, NCCN)HS Fg
U0 XT AT A8 AR AT 4047 : (AR 5 (2) 48 2R3 5 (3) gg K
AN ARJEIRERH R RAR 430 =2 em H1>2 em; (4) g7

ShLLANT T, R X () A4 T 4 T % T 485
(6) K12 35 AR PR B 15 7 TOk L 2 5L R b A7 A2, b itk
EL4E JCHE RS 235 1, kL4 385 169 {515 (7) R BE2E T . 4 R i
T PE A, I N B RN I, A 5 (8) i
F 2R ERARYEFIBTE B ARF] 430 =4 <30%,30%-49%, =
50%;(9) ZuFE 21k PR: RAERBIEHARE 38 <20%H1 =
20%; (10) AFEAKEFZE -2 (Her-2) 43 K FHAEFIBA
(11)KI-67 Fe357KF- 43K <14%,14%-19%,20%-25% , Z25%;
(12) 432 2011 4F St.Gallen & ¢ 23043 F W #Y . 43> Luminal
A A, Luminal B %I ,HER-2 %, Triple negative % ; (13) ARJ5¥5
PRI 2 AR 14 A BB
1.3 SitEAHE

R HH SPSS 25.0 el 4 AT 45 3 I A3 #r , e B BB t
R 6 B R IS 6 , A P ARk R FHAUBS B 1 4 L (%0)idE AT 48 31
A, 2H 1A FE R P 2 RS0 EY Fisher BRYIMERE . fHkeAR 24>
Hr P<0.05 F8HRE R AAS &, #1728 4 Logistic [1 1943
IR RIS R e 5 5L R n M ST fE e B 2R o ARYE AN ST fa oz B K [
A RO HR Ay, #2248, 3T R A ROC i 4643 Hr i
fE AR TE . DL P<0.05 2252 B Sii125 7 3,

2 #R

2.1 AR IERFIEFTENERESTER

PR )25 1 RS BRI A B R AW SR i, B LR
P A EE IR T L SR B S R RN R ) K 2% (ER
Fik KI67 KN o0 F I RUFR EL 4 B 14 Hr(14 BOR e
SPEO) Z RETE G T2 22 57 (P<0.05), I 541 45
o b o B T PR SRR ZETCIC(P>0.05), L3k 1,

* | MARRKKFEFTENERESITER

Table 1 Single factor analysis of clinicopathological features between the two groups

No lymph node metastasis

Lymph node metastasis group

Clinicopathological features n x? P
group(n=235) n=169)
Age(year) 2.692 0.446#
<35 2 2(100.00) 0(0.00)
35-39 6 2(33.33) 4(66.67)
40-49 140 80(57.14) 60(42.86)
50 256 151(58.98) 105(41.02)
Menopause or not 0.388 0.533
No menopause 153 86(56.21) 67(43.79)
Menopause 251 149(59.36) 102(40.64)
Tumor size(cm) 93.549 0.000
2 cm 235 184(78.30) 51(21.70)
>2 cm 169 51(30.18) 118(69.82)
Tumor location 4.136 0.388
On the outside 175 93(53.14) 83(47.43)
Out and down 70 43(61.43) 27(38.57)
Inside 99 63(63.64) 36(36.36)
Inside and below 26 17(65.38) 9(34.62)
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Central area 33 19(57.58)
Pathological grading
1 grade 22 20(90.91)
II grade 313 205(65.50)
III grade 69 10(14.49)
Vessel invasion
No 364 227(62.36)
Yes 40 8(20.00)
Pathological type
Invasive ductal carcinoma 383 219(57.18)
Infiltrating lobular carcinoma 10 7(70.00)
Medullary carcinoma 1 0(0.00)
Mucous adenocarcinoma 8 7(87.50)
Others 2 2(100.00)
ER
<30% 131 92(70.23)
30%-49% 21 13(61.90)
50% 252 130(51.59)
PR
<20% 191 119(62.30)
20% 213 116(54.46)
HER2
Negative 287 172(59.93)
Positive 117 63(53.85)
KI67
<14% 81 59(72.84)
14%-19% 35 18(51.43)
20%-25% 64 35(54.69)
>=26% 224 123(54.91)
Molecular subtype
Luminal A 69 51(73.91)
Luminal B 227 113(49.78)
Her-2 54 35(64.81)
Triple negative 54 36(66.67)
Total number of lymph
nodes= 14
No 201 128(63.68)
Yes 203 107(52.71)

14(42.42)
70.689 0.000
2(9.09)
108(34.50)
59(85.51)
26.580 0.000
137(37.64)
32(80.00)
5.706 0.148
164(42.82)
3(30.00)
1(100.00)
1(12.50)
0(0.00)
12.437 0.002
39(29.77)
8(38.10)
122(48.41)
2.546 0.111
72(37.70)
97(45.54)
1.264 0.261
115(40.07)
54(46.15)
9.114 0.028
22(27.16)
17(48.57)
29(45.31)
101(45.09)
16.177 0.001
18(26.09)
114(50.22)
19(35.19)
18(33.33)

4.997 0.025

73(36.32)
96(47.29)

Note: “The Fisher exact probability method was adopted.
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Table 2 Multivariate Logistic regression analysis of risk factors for lymph node metastasis

Indexes Regression coefficient Standard error Wald P OR(95%CI) Score assignment
9.379
Tumor size>2 cm 2.238 0.290 59.434 0.000 1
(5.309-16.570)
The pathological 33.466
3.511 0.940 13.939 0.000 2
grade was grade III (5.300-211.337)
5.796
Vascular invasion 1.757 0.499 12.392 0.000 1
(2.179-15.418)
6.696
ER=50% 1.901 0.739 6.612 0.010 1

(1.572-28.523)
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Fig.1 Receiver operating characteristic curve of risk prediction model
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Table 3 Analysis of lymph node metastasis rate under each score

Score Sample size (n=404) Transfer number (n=169) Transfer rate(%)
0 72 7 9.72
1 169 30 17.75
2 92 68 73.91
3 42 36 85.71
4 25 24 96.00
5 4 4 100.00

x4 BED S AKRBERBLRNILRST

Table 4 Comparison of lymph node metastasis rates in each scoring group

Transfer number

Groups Sample size (n=404) Transfer rate(%) (P)* Py
(n=169)
0-1 score 241 37 15.35
75.631 163.962
2-3 score 134 104 77.61
(0.000) (0.000)
4-5 score 29 28 96.55

Note: *was the results of the difference test, # was the trend chi square test results.
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y = 1.0026x+ 0.0002

R* = 0.9086

Actual transfer probability

Prediction transfer probability
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Fig.2 Calibration curve of risk prediction model
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