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Abstract Background and Aims: The prognosis of patients with breast cancer liver metastasis (BCLM) is poor,
and the prognosis is often different due to different factors. There are few studies on the prognosis of

BCLM, and still a lack of accurate prediction method for the prognosis of BCLM so far. Therefore, this
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study was conducted to construct a nomogram to predict the 3- and 5-year overall survival (OS) and
cancer specific survival (CSS) of newly diagnosed BCLM patients, so as to provide a reference for
clinical use.

Methods: The data of patients with initial diagnosis of BCLM between 2010 and 2016 were retrieved
from the SEER database. Strictly following the inclusion and exclusion criteria, 1 994 patients were
selected and randomly divided into model group (n=1 398) and validation group (n=596) at a ratio of 7:
3. The variables with statistical significance in univariate analysis were included in the multivariate Cox
regression model, and the independent risk factors affecting the survival of BCLM patients were
obtained. A nomogram for predicting OS and CSS was established based on the independent risk factors
affecting the prognosis of BCLM patients. The reliability of the nomogram was evaluated by
concordance index (C-index) and calibration curve.

Results: Age, race, marriage, grade, status of hormone receptors, surgery, chemotherapy, bone
metastasis, brain metastasis and lung metastasis were independent prognostic factors for patients with
BCLM (all P<0.05). Based on these factors, the nomogram was successfully constructed. The C-index of
OS in model and validation groups were 0.709 and 0.731, and the C-index of CSS in model and
validation groups were 0.709 and 0.732, respectively. Calibration curves also showed an excellent
agreement between actual survival and nomogram prediction.

Conclusion: The established nomogram can accurately predict the prognosis in patients with initial
diagnosis of BCLM. It may be helpful for clinicians to make individualized treatment plans.

Breast Neoplasms; Neoplasm Metastasis; Liver; Prognosis; Nomogram
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Table 1 Clinicopathological characteristics of patients in model and validation groups [n (%)]

e PR FERHAE L] (n=1 398) BFL (n=596) e R BEARHAE A (=1 398) BUELL (n=596)
I () ER ik
18~49 419(30.0) 183(30.7) (L3 867(62.1) 411(68.9)
50~64 583(41.7) 249(41.8) BT 531(37.9) 185(31.1)
>65 396(28.3) 164(27.5) PR 3Rk
iz PR 670(47.9) 313(52.5)
HA 1026(73.4) 429(72.0) [0 728(52.1) 283(47.5)
FIN 259(18.5) 123(20.6) HER-2 #ik
HoAts 113(8.1) 44(7.4) PR 578(41.3) 253(42.4)
WS IR A 820(58.7) 343(57.6)
A/ 675(48.2) 300(50.3) FAR
RIS 723(51.8) 296(49.7) A 453(32.4) 191(32.1)
YRS o5 945(67.6) 405(67.9)
Jem] 731(48.2) 310(52.1) Ji0ig
&gl 667(51.8) 286(47.9) el 378(27.1) 178(29.8)
HAE ¥ 1020(72.9) 418(70.2)
I 51(3.7) 27(4.5) ieig
Il 507(36.3) 191(32.0) H 1046(74.8) 450(75.5)
1 832(59.5) 372(62.4) Jc 352(25.2) 146(24.5)
v 8(0.5) 6(1.1) TR
S FIAS H 801(57.2) 344(57.7)
SRR 1183(84.6) 496(83.2) J 597(42.8) 252(42.3)
JNHHEE 62(4.4) 38(6.3) %5 H
FiAlh 153(11.0) 62(10.5) i 99(7.0) 44(7.3)
T 534 ¥ 1299(93.0) 552(92.7)
Tl 157(11.2) 62(10.4) it #
T2 464(33.2) 209(35.0) H 468(33.4) 202(33.8)
T3 266(19.0) 113(19.0) X 930(66.6) 394(66.2)
T4 511(36.6) 212(35.6)
N34
NO 270(19.3) 112(18.8)
N1 719(51.4) 304(51.0)
N2 184(13.2) 85(14.3)
N3 225(16.1) 95(15.9)
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Table 2 Univariate analysis of OS and CSS in 1 398 patients in model group

Il AR 2R 0S CSS I R B 0S CSS
RHAE HR  95% CI P HR  95% CI P FHE HR  95% CI 2 HR  95% CI P

AR (3) ER #ik
18~49 — 1 — — 1 — BEE — 1 — — 1 —
50~64 125 1.06~1.47 0.008 1.28 1.08~1.52 0.004 | Btk 137 120~1.56 <0.001 138 121~1.59 <0.001
>65 222 1.87~2.63 <0.001 225 1.88~2.69 <0.001 | PRk

Tl PR = 1 — — 1 —
FA = 1 — — 1 = A 149 131~1.70 <0.001 1.53 1.33~1.75 <0.001
EIN 125 1.06~1.47 0.008 120 1.01~1.43 0.032 || HER-2#ik
Hofth 0.87 0.67~1.13 0295 084 0.64~1.10 0.220 PHE: — 1 — — 1 —

WS ARPIRZS BA M 1.89  1.64~2.17 <0.001 1.89 1.64~2.19 <0.001
Es — 1 — — 1 — || FAR
ES 136 1.19~1.55 <0.001 133 1.16~1.53 <0.001 A = 1 — — 1 —

PR DAY I 1.53  1.32~1.76 <0.001 1.53 1.32~1.78 <0.001
Zef) = 1 — — 1 — || BT
A 1.00 0.88~1.14 0992 1.00 0.88~1.15 0934| H — 1 — — 1 —

A ¥ 0.99 0.96~1.15 098 098 0.84~1.13 0.776
I — 1 — — 1 — || 47
i} 131 0.88~1.95 0.174 136 090~2.07 0.142|| A = 1 — — 1 —
111 154  1.04~227 0.028 1.65 1.09~248 0016| & 1.84 1.59~2.12 <0.001 1.83 1.58~2.12 <0.001
v 205 0.89~4.74 0.091 231 099~538 0.053 || B#:#%

SRS H — 1 — — 1 —
SRR = 1 — — 1 — T 0.76  0.66~0.86 <0.001 0.74 0.64~0.85 <0.001
/N 133 0.99~1.81 0.059 142 1.05~1.92 0.021 || fifEH%

HoAhy 1.14  093~1.41 0.194 1.11 0.89~1.38 0.348 f = 1 — — 1 —

T 534 ¥ 048 0.39~0.61 <0.001 047 0.37~0.58 <0.001
Tl — 1 — — 1 — || Wi%ERs
2 0.88 0.70~1.10 0275 0.84 0.66~1.05 0133 A — 1 — — 1 —
T3 0.89 0.69~1.13 0341 087 0.68~1.13 0308| & 0.58 0.50~0.66 <0.001 0.59 0.51~0.68 <0.001
T4 128 1.03~159 0.023 123 0.99~1.54 0.029

N340
NO — 1 — — 1 —

N1 0.82 0.69~0.98 0.028 0.82 0.68~0.97 0.027
N2 0.88 0.70~1.11 0294 089 0.70~1.12 0.319
N3 090 072~1.12 0371 092 0.73~1.15 0.482
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Table 3 Multivariate Cox regression analysis of OS and CSS in 1 398 patients in model group
e PR 2L 0S CSS I R B 0S CSS
RHAE HR  95%CI P HR  95% CI P FHE HR  95%CI 2 HR  95% CI P

AR (3) ER #ik
18~49 — 1 — — 1 — BFE — 1 — — 1 —
50~64 1.08 091~128 0377 1.1 093~1.33 0.233 BAE 146 120~1.76 <0.001 145 1.19~1.77 <0.001
>65 1.64 1.36~198 <0.001 1.66 136~2.02 <0.001 || PRZ3A

Tl PR = 1 — — 1 —
EUN = 1 — — 1 = A 1.51 1.26~1.82 <0.001 1.54 1.27~1.87 <0.001
EIN 130 1.09~1.54 0.003 126 1.05~1.51 0.010 || HER-2 %3k
Hofth 097 0.75~126 0.837 094 0.72~124 0.665 PHE: — 1 — — 1 —

WS ARIRZS BA M 2.11  1.81~2.46 <0.001 2.15 1.83~2.51 <0.001
BV — 1 — — 1 — || FAR
ES 122 1.07-1.40 0.003 120 1.04~139 0.009 A = 1 — — 1 —

HE PR G 1.50 1.28~1.76 <0.001 1.51 1.28~1.78 <0.001
I — 1 — — 1 — || 7
11 1.88 1.26~2.81 0.002 196 129~3.00 0.001 H — 1 — — 1 —
111 240 1.60~3.60 <0.001 261 1.70~4.00 <0.001 x 154 131~1.82 <0.001 1.54 130~1.82 <0.001
v 3.63 1.53~8.63 0.003 4.15 1.73~9.96 0.001 || 5%

T4 f = 1 = — 1 —
Tl — 1 — — 1 — T 0.81 0.70~0.94 0.004 0.79 0.68~0.91 0.001
T2 092 0.74~1.16 0.499 0.88 0.69~1.11  0.295 || ikE#%

T3 0.83 0.64~1.08 0.168 0.82 0.63~1.07 0.143|| A — 1 — — 1 —
T4 111 0.88~1.40 0363 1.06 0.84~1.35 0599 & 0.64 0.50~0.81 <0.001 0.62 0.48~0.79 <0.001

N 4344 Jiti%E7%

NO — 1 — — 1 — H — 1 — — 1 —
N1 0.86 0.72~1.03 0.105 086 0.72~1.03 0.115|] & 0.73  0.63~0.84 <0.001 075 0.64~0.86 <0.001
N2 094 073~120 0.626 095 0.74~1.22  0.689
N3 090 0.71~1.14 0375 091 0.72~1.16 0.464
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Figure 2 Nomogram prediction model of 3- and 5-year OS in patients with BCLM
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Figure 3 Nomogram prediction model of 3 -and 5-year CSS in patients with BCLM
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Figure 4 The calibration curves of nomogram in model group

A: 3-year OS calibration curve; B: 5-year OS calibration curve;

C: 3-year CSS calibration curve; D: 5-year CSS calibration curve
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Figure 5 The calibration curves of nomogram in validation group

A: 3-year OS calibration curve; B: 5-year OS calibration

curve; C: 3-year CSS calibration curve; D: 5-year CSS calibration curve
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