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Abstract

Background: Little is known about the clinical features of breast cancer with synchronous hepatic
metastases (BCSHM). In this retrospective study, we aimed to feature the incidence and survival

outcome of BCSHM.

Methods: Data from the 2016 SEER*Stat database (version 8.3.2) was used. The effect of patient and
tumor characteristics on the odds of developing of BCSHM was analyzed. Survival was investigated using
Kaplan-Meier and Cox regression analyses. A competing risk model was also applied to further
investigate cancer-specific survival.

Results: Of 240911 patients with breast cancer, we identified 3468 patients (1.44%) with BCSHM.
Tumor subtypes distribution of BCSHM were 45.3% HR+/HER2-, 12.2% HR*/HER2+, 7.83% HR-/HER2*
and 15.0% triple-negative subtype. The median OS of the entire cohort was 14 months, and only about
13.5% of patients survived at 3 years. Median survival was significantly shorter in triple-negative cohort (8
months) and gradually increased in HR*/HER?2- (19 months), HR/HER2* (22 months) and HR*/HER2+* (33
months) cohorts (P<0.05). Patients BCSHM were more likely to be young age (odds ratio [OR] 1.4, 95%
Cl 1.0-2.0), black race (OR 1.13, 95%CI 1.11-1.37), higher tumor grade (OR 3.58, 95%Cl 2.29-5.59),
unmarried status (OR 3.5, 95%Cl 2.1-5.7), HR/HER2+* (OR 4.07, 95%Cl 3.56-4.67), HR*/HER2+* (OR 2.5,
95%Cl 2.24-2.80) and triple-negative subtypes (OR 1.64, 95%Cl 1.44-1.86). Poor prognostic factors were
the aged (hazard ratio 3.75, 95%Cl 3.56-4.67), black race (hazard ratio 1.17, 95%Cl 1.03-1.31),
triple-negative subtype (hazard ratio 2.23, 95%Cl 1.95-2.56) and higher grade (hazard ratio 1.32, 95%CI
1.03-1.68).

Conclusion: In conclusion, patients with BCSHM had a poor survival, and only 13.5% of them were alive
more than 3 years. Young patients with HER2* tumors had higher risk for developing BCSHM, but with
better prognosis.
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Introduction

Breast cancer (BC) is the most commonly leading cause of cancer-related death in women[1, 2].
diagnosed cancer in the world and remains the  About 5-8% of BC patients develop metastatic disease
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at initial diagnosis[3, 4], and about 30% of women
diagnosed with non-metastatic disease will relapse
[5-7], depending on the initial stage, the biology of the
tumor, and the type of treatment. The incidence of
hepatic metastases ranked third in the distant
metastasis, about 1-8%, after bone metastases and
lung metastases[8, 9]. Distant metastasis of BC usually
occurs later in the natural course of BC, most of them
will be detected after a median of 3.2 years of initial
cancer diagnosis[10]. Data on survival according to
metastatic site in patients with a BC are absent, and as
a result, specific information on survival of patients
with hepatic metastases is unknown.

Breast cancer synchronous hepatic metastasis
(BCSHM) is the presence of liver metastasis at initial
diagnosis of breast cancer and is also known as de
novo hepatic metastasis, which is different from
subsequent hepatic metastasis. Population-based
estimates of the incidence and prognosis of BCSHM
are lacking, making the management of patients with
BCSHM very challenging [11]. It is an advantage that
population-based databases can provide a large
number of rare clinical cases[12]. Therefore, we
conducted a population-based study to determine the
incidence proportions and survival outcomes of
patients with BCSHM.

Materials and Methods

Patients

We extracted the data in SEER database and
included patients diagnosed with invasive breast
cancer from 2010 to 2014 in order to provide real
representative data of recent years and sufficient
follow-up time for survival analysis[13]. Patients with
breast cancer in situ or unclear information about the
presence of BCSHN were excluded. Subsequently, we
excluded patients diagnosed by autopsy or death
certificate, as well as patients without follow-up
records. This study was approved by the Institutional
Review Board of Sun Yat-sen University Cancer
Center and written informed consent was exempted
because patients cannot be identified.

Incidence was defined as the number of patients
diagnosed with BCSHM divided by the total number
of breast cancer patients. The incidence of BCSHM in
patients with metastatic breast cancer was also
calculated. In order to study the effect of tumor
subtypes on the incidence and median survival of
BCSHM, absolute numbers and incidence proportions
of BCSHM were calculated and analyzed according to
tumor type stratification. Breast cancer molecular
subtypes were categorized as hormone receptor (HR)
-positive/human epidermal growth factor receptor 2
(Her2)-negative, HR*/Her2*, HR-/HER2* and triple-

negative (HR negative and HER2 negative). Incidence
proportions were also calculated after stratification by
race, sex, age at diagnosis, pathological grade, etc.
According to the SEER database, the race was
classified as white, black, Asian or Pacific Islander,
and American Indian/ Alaska Native.

Statistical analysis

Multivariate logistic regression was used to
determine whether age, sex, and race are associated
with the presence of BCSHM at cancer diagnosis;
other variables in the model include marital status,
insurance status, pathological grade, molecular
subtype, and extrahepatic metastases. The presence of
bone, lung and brain metastases at diagnosis can be
obtained in the SEER database and wused to
characterize the degree of systemic disease in the
patient in this study. The Kaplan-Meier method was
used to calculate the survival estimate. Multivariate
Cox regression was performed using the same
variables as the logistic regression model mentioned
above to identify covariates associated with increased
all-cause mortality. Statistical analysis was performed
using SPSS statistical software (SPSS IBM
STATISTICS 21), apart from the Kaplan-Meier curve
by SAS 9.4 software (SAS Institute, Cary, NC) and
breast cancer-specific mortality using a competing
risk analysis model by cmprsk package of R software
(version 3.4.1).

Results

Incidence of BCSHM

In the SEER database, we identified 240,911
patients aged 20 years or older diagnosed with
primary invasive breast cancer between January 1,
2010, and December 31, 2014. The distribution of
HR*/HER2, HR*/HER2*, HR-/HER2*, triple-
negative and unknown subtypes was 67.7%, 9.33%,
4.09%, 10.7% and 8.27%, respectively, among the
entire cohort. The proportion of HR*/HER2,
HR*/HER2*, HR-/HER2*, triple-negative and
unknown subtypes was 51.3%, 13.0%, 7.11%, 11.8%
16.9%, respectively, in the cohort of metastatic breast
cancer (n = 13,426). The tumor subtype distribution of
BCSHM was 45.3% HR-/HER2-, 12.2% HR*/HER2",
7.83% HR-/HER2* and 15.0% triple-negative subtype.
The number and incidence of BCSHM at the initial
diagnosis of breast cancer are shown in Table 1,
stratified by tumor subtype.

In the entire cohort, 3468 patients with BCSHM,
reflecting the incidence of BCSHM, accounted for
1.44% of the all patients with BC, and 25.8% of the
subgroup of metastatic diseases.

On multivariable logistic regression (Table 2)
among patients with metastatic cancer, age 40 to 59
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years (vs age 20 to 39 years; OR, 0.74; 95%Cl, 0.64-0.86;
P<.001), age 60 to 79 years (vs age 20 to 39 years; OR,
0.62; 95%Cl, 0.53-0.72; P<.001), age280 years (vs age 20
to 39 years; OR, 0.55; 95%CI, 0.46-0.67; P<.001); black
women(vs white women; OR, 1.13; 95%CI, 1.11-1.37;
P<.001); the presence of brain metastasis(vs no; OR,
2.40; 95%Cl, 2.01-2.86; P<.001) and lung metastasis(vs
no; OR, 5.58; 95%CI, 5.03-6.18; P<.001); HR*/HER2*
(vs HR*/HER2; OR, 2.50; 95%Cl, 2.24-2.80; P<.001),
HR-/HER2* (vs HR*/HER2; OR, 4.07; 95%CI,
3.56-4.67; P<.001), and triple-negative subtypes (vs
HR*/HER2; OR, 1.64; 95%CI, 1.44-1.86; P<.001) were
associated with significantly greater odds of having
BCSHM at diagnosis. Insured status was associated
with significantly lower odds of hepatic metastasis at
diagnosis (OR, 0.76; 95%CI, 0.63-0.92; P =.004).

Survival

Breast cancer patients with an initial diagnosis of
BCSHM with an active follow-up (n = 3021) were
included in survival data analysis. The median OS of
the entire cohort was 14 months, and only about
13.5% of patients survived at 3 years. Among them,
the median survival time was the longest (31.0
months) and the shortest (8.0 months) in the patients
with HR+/HER2+ subtype and triple-negative
subtype, respectively. Overall survival (Figure 1, A),
survival stratified by subtype (Figure 1, B), hepatic
metastases status (Figure 1, C) and the extent of
metastatic diseases (Figure 1, D) were shown in
Figure 1. Multivariate analysis of all-cause death in
patients with BCSHM at diagnosis (Table 3) , age 40 to
59 years (vs age 20-39 years; hazard ratio, 1.34; 95%CI,
1.10-1.63; P =.004), age 60 to 79 years (vs age 20-39
years; hazard ratio, 1.91; 95%Cl, 1.57-2.33; P<.001),
and age greater than 80 years (vs age 20-39 years;
hazard ratio, 3.75; 95%CI, 3.00-4.72; P<.001), black
race (vs white; hazard ratio, 1.17; 95%CI, 1.03-1.31; P
=.013), metastatic diseases to 1 extrahepatic sites (vs 0
site; hazard ratio,1.27; 95%CI, 1.13-1.43; P<.001), 2
extrahepatic sites (vs 0 site; hazard ratio, 1.69; 95%CI,
1.48-1.92;, P<.001), 3 extrahepatic sites (vs 0 site;
hazard ratio, 2.28; 95%CI, 1.82-2.85; P<.001),
triple-negative (vs HR*/HER2; hazard ratio, 2.23;
95%ClI, 1.95-2.56; P<.001) and pathological grade IlI(vs
grade I; hazard ratio,1.32; 95%Cl, 1.03-1.68; P =0.027)
were significantly associated with an increased
all-cause mortality.

HR*/HER2* (vs HR*/HER2; hazard ratio, 0.70;
95%CI, 0.61-0.81, P<.001), married status (vs
unmarried status; hazard ratio, 0.82; 95% CI, 0.75-0.91;
P<.001), and insured status (vs uninsured status;
hazard ratio, 0.73; 95%CI, 0.58-0.91;, P =.004) were
significantly associated with a decreased all-cause
mortality.

Breast cancer-specific mortality in patients with
BCSHM among newly diagnosed breast cancer was
also shown in Table 3. Table 4 showed the median
survival of subclasses that are stratified by site of
extrahepatic metastasis. In general, the median
survival of patients involved in more extrahepatic
metastases was poor. We also found that the presence
of BCSHM at the time of initial diagnosis was
associated with shorter survival time compared with
patients with metastatic diseases without liver
involvement (Table 4).

Discussion

To the best of our knowledge, the current study
is by far the largest study for assessing the incidence
and prognosis for de novo liver metastasis from breast
cancer. In this large cohort study, data from 240 911
breast cancer were analyzed, and we identified 3468
patients with de novo live metastasis, accounting for
1.44% of all breast cancer patients. Higher BCSHM
Incidence proportions were among patients with
younger age, black race, HER2* subtypes, triple
negative subtypes, unmarried status, uninsured
status, higher pathological grade. The presence of
BCSHM has a negative effect on the prognosis of
patients and the survival of patients with BCSHM is
subtype-dependent.

It was reported that the incidence of BCSHM
among metastatic BC varied from 20% to 35%[14, 15].
The incidence of BCSHM among subgroup with
metastatic diseases was 25.8% in this study, consistent
with the previously reported results. Almost half of
all BCSHM were HR*/HER2- tumors. As patients
with HR*/HER2- tumors accounted for approxim-
ately two-thirds of all BC patients, the odds of
developing of BCSHM of HR*/HER?2- tumors is lower
than other subtypes. In this study, patients with HR-/
HER2+* and HR*/HER2* tumors were most often
diagnosed with synchronous hepatic metastases
(4.24% and 2.78% of patients had BCSHM). In
addition, in the subgroup of metastatic disease, most
of these patients had BCSHM (43.8% and 35.8%). To
date, previous studies have explored patterns of
recurrence and metastasis of breast cancer subtypes.
Our study is the first large-scale study to specially
explore BCSHM and tumor subtypes. Interestingly,
the direction of association between hepatic
metastasis and subtype is similar in our study of
BCSHM and previous studies of recurrent hepatic
metastasis: hepatic metastasis including BCSHM and
liver relapse is particularly higher in HER2+ subtypes
[6, 16].

Few studies specifically describe which patients
are more likely to have BSHHM. In addition to the
tumor subtype, younger age, black race, unmarried
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status, uninsured status, and higher pathological
grade are relevant factors for the developing of
BCSHM in this study and were described earlier as
relevant factors for advanced disease[17-21]. Some
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studies also describe possible genetic changes as
relevant factors for distant metastasis of BCs[22].
Unfortunately, data on genetics and Ki-67% are not
yet available in our study[18].
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Figure 1. Kaplan-Meier curves of survival among patients with hepatic metastases at the initial diagnosis of breast cancer. A. Overall survival of
patients with BCSHM. B. Survival curves stratified by different molecular subtypes. C. Survival curves stratified by BCSHM and non-BCSHM among metastatic
diseases. D. Survival stratified by the extent of extrahepatic metastatic diseases which is classified by the number of metastatic sites to the bone, lung, or brain. HER2,
human epidermal growth factor receptor 2; HR, hormone receptor. + Denotes positive; - denotes negative.

Table 1. The incidence and median survival of patients with BCSHM were stratified by subtypes

Patients, No.

Incidence Proportion of hepatic metastasis, %

With breast With Metastatic BCSHM Among Entire Among Subgroup with Median Survival of
Subtype Cancer Diseases Cohort Metastatic Diseases BCSHM (IQR), months
HR*/HER2- 163001 6883 1355 0.83 19.7 19(5.0-41.0)
HR+/HER2* 22478 1745 624 2.78 35.8 31(6.0-NR)
HR-/HER2+ 9850 955 418 4.24 43.8 22(4.0-47.0)
Triple-negative 25647 1579 437 1.70 27.7 8(2.0-15.0)
Unknown 19935 2264 634 3.18 28.0 3(0-19.0)
All subtypes 240911 13426 3468 1.44 25.8 14(3.0-39.0)

Abbreviations: BCSHM, breast cancer with synchronous hepatic metastases; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IQR, interquartile

range; NR, not reached. + Denotes positive; - denotes negative.
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Table 2. Multivariate logistic regression of hepatic metastases at the initial diagnosis of breast cancer

Patients, No Among Entire Corhort Among Subset With Metastatic Diseases
Variable Patients (n=240892) BCSHM (n=3468) OR(95%CI) P OR(95%CI) P
Age at diagnosis, y2
20-39 11219 277 1(Reference) 1(Reference)
40-59 95136 1464 0.74(0.64-0.86) <.001 0.78(0.66-0.92) 0.003
60-79 107737 1369 0.62(0.53-0.72) <.001 0.61(0.52-0.72) <.001
280 26800 358 0.55(0.46-0.67) <.001 0.48(0.39-0.58) <.001
Sex
Female 239014 3447 1(Reference) 1(Reference)
Male 1878 21 0.45(0.27-0.74) 0.002 0.45(0.28-0.73) .001
Race
White 191861 2585 1(Reference) 1(Reference)
Black 26620 624 1.13(1.11-1.37) <.001 1.01(0.90-1.12) 0.924
Asian or Pacific Islander 19485 226 0.93(0.56-1.55) 0.79 0.88(0.52-1.49) 0.631
American Indian/ 1371 20 0.85(0.73-0.99) 0.038 0.94(0.80-1.11) 0.471
Alaska Native
Unknown 1555 13 0.68(0.37-1.25) 0.211 0.83(0.44-1.59) 0.578
Marital status
Unmarried 98187 1759 1(Reference) 1(Reference)
Married 128724 1494 0.88(0.81-0.96) 0.003 1.03(0.95-1.12) 0.508
Unknown 13981 215 1.02(1.02-1.21) 0.80 1.15(0.96-1.37) 0.127
Insurance status
Uninsured 4495 195 1(Reference) 1(Reference)
Insured 231450 3186 0.76(0.63-0.92) 0.004 0.74(0.62-0.88) .001
Unknown 4947 87 0.74(0.54-1.02) 0.067 0.80(0.59-1.08) 0.142
Brain Met
NO 239636 2976 1(Reference) 1(reference)
Yes 963 322 2.40(2.01-2.86) <.001 1.33(1.15-1.54) <.001
Unknown 293 170 3.60(2.63-4.93) <.001 3.38(2.54-4.50) <.001
Bone Met
NO 232064 1343 1(Reference) 1(reference)
Yes 8617 2036 21.42(19.58-23.44) <.001 0.83(0.77-0.91) <.001
Unknown 211 89 17.80(12.23-25.92) <.001 1.96(1.31-2.93) .001
Lung Met
NO 236423 2099 1(Reference) 1(reference)
Yes 4085 1207 5.58(5.03-6.18) <.001 1.30(1.19-1.42) <.001
Unknown 384 162 6.31(4.78-8.32) <.001 2.52(1.94-3.26) <.001
Subtype
HR*/HER2- 162997 1355 1(Reference) 1(Reference)
HR*/HER2* 22477 624 2.50(2.24-2.80) <.001 2.04(1.81-2.30) <.001
HR-/HER2* 9849 418 4.07(3.56-4.67) <.001 2.63(2.27-3.04) <.001
Triple-negative 25645 437 1.64(1.44-1.86) <.001 1.29(1.13-1.48) <.001
Unknown 19924 634 1.78(1.57-2.01) <.001 1.46(1.29-1.65) <.001
Pathological Grade
1 51551 139 1(Reference) 1(Reference)
2 99005 938 1.96(1.62-2.3) <.001 1.23(1.01-1.51) 0.042
3 73260 1447 2.98(2.47-3.60) <.001 1.47(1.20-1.80) <.001
4 1105 32 3.58(2.29-5.59) <.001 1.16(0.72-1.85) 0.544
unknown 15971 912 4.11(3.37-5.01) <.001 1.39(1.13-1.71) 0.002

Abbreviations: BCSHM, breast cancer with synchronous hepatic metastases; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IQR, interquartile
range; + Denotes positive; - denotes negative.
aUnknown age was removed from model owing to nonconvergence.

Table 3. Multivariate cox regression of all-cause mortality and specific breast cancer mortality in patients with hepatic metastasis

Patients, No All-Cause Mortality Breast cancer-special mortality
Patients With BCSHM OR(95%CI) P Value HR(95%CI) P Value
Variables (n=238834) (n=3021)
Age at diagnosis, y2
20-39 11184 261 1(Reference) 1(Reference)
40-59 94562 1317 1.34(1.10-1.63) 0.004 1.26(1.04-1.52) 0.019
60-79 106851 1167 1.91(1.57-2.33) <.001 1.37(1.13-1.67) .0016
280 26237 276 3.75(3.00-4.72) <.001 1.79(1.39-2.30) <.001
Sex
Female 236980 3003 1(Reference) 1(Reference)
Male 1854 18 0.80(0.44-1.46) 0.463 1.33(0.59-2.98) 0.49
Race
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Patients, No All-Cause Mortality Breast cancer-special mortality
Patients With BCSHM OR(95%CI) P Value HR(95%CI) P Value

Variables (n=238834) (n=3021)

White 190394 2271 1(Reference) 1(Reference)

Black 26351 522 1.17(1.03-1.31) 0.013 1.07(0.94-1.23) 0.31

Asian or Pacific Islander 1361 19 1.07(0.89-1.29) 0.466 1.11(0.90-1.36) 0.32

American Indian/ 19305 198 0.96(0.54-1.70) 0.900 0.94(0.48-1.86) 0.86

Alaska Native

Unknown 1423 11 0.58(0.24-1.42) 0.234 0.89(0.39-2.02) 0.78

Marital status

Unmarried 97134 1496 1(Reference) 1(Reference)

Married 128047 1352 0.82(0.75-0.91) <.001 0.93(0.84-1.04) 0.19

Unknown 13653 173 0.94(0.76-1.15) 0.522 1.10(0.88-1.36) 0.41

Insurance status

Uninsured 4345 131 1(Reference) 1(Reference)

Insured 229813 2820 0.73(0.58-0.91) 0.004 0.73(0.57-0.93) 0.012

Unknown 4676 70 0.72(0.50-1.06) 0.093 0.59(0.38-0.92) 0.021

Extrahepatic metastatic sites to bone,brain and lung

0 228729 853 1(reference) 1(Reference)

1 7147 1185 1.27(1.13-1.43) <.001 1.45(1.27-1.65) <.001

2 2117 648 1.69(1.48-1.92) <.001 1.75(1.50-2.03) <.001

3 253 123 2.28(1.82-2.85) <.001 2.29(1.74-3.01) <.001

Unknown 588 212 1.58(1.31-1.90) <.001 1.83(1.48-2.27) <.001

Subtype

HR*/HER2- 162184 1249 1(Reference) 1(Reference)

HR*/HER2* 22336 575 0.70(0.61-0.81) <.001 0.77(0.66-0.90) .0013

HR-/HER2* 9767 379 0.98(0.82-1.15) 0.816 0.95(0.80-1.12) 0.54

Triple-negative 25475 401 2.23(1.95-2.56) <.001 1.78(1.52-2.08) <.001

Unknown 19072 417 1.39(1.20-1.59) <.001 1.35(1.16-1.59) <.001

Pathological Grade

1 51319 132 1(Reference) 1(Reference)

2 98454 846 1.06(0.83-1.35) 0.65 1.29(0.96-1.74) 0.093

3 72756 1326 1.32(1.03-1.68) 0.027 1.54(1.15-2.07) 0.0041

4 1087 28 1.34(0.81-2.22) 0.263 1.70(0.94-3.09) 0.081

unknown 15218 689 1.26(0.98-1.62) 0.075 1.49(1.09-2.01) 0.01

Abbreviations: BCSHM, breast cancer with synchronous hepatic metastases; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IQR, interquartile

range; + Denotes positive; - denotes negative.
aUnknown age was removed from model due to nonconvergence.

The median survival after BCSHM diagnosis
was 14 months, but significant differences were found
based on tumor subtypes. HR*/HER2* patients had
the longest survival time (median survival, 31.0
months), and triple-negative breast cancer was
associated with the worst survival (median survival,
8.0 Month). We found that HR*/HER2* subtype
BCSHM patients had a better survival rate than HR*/
HER2- subtype, whereas HR-/ HER2* subtype had
better survival rates than triple negative subtype. This
difference may be due to the introduction of
HER2-targeted therapy because all patients in our
study were diagnosed after 2010. Previous studies
have demonstrated the efficacy of trastuzumab in
metastatic breast cancer[23-25]. In agreement with
previous studies[26, 27], triple negative breast cancer
had the worst prognosis, and in our BCSHM
subgroup this phenomenon remained. Hopefully,
new therapies, including PARP inhibitors and
immunotherapy, have been shown to improve the
survival of triple-negative breast cancers, but further
research is needed if these new therapies can improve
the prognosis of triple-negative BCSHM][28, 29].

One notable finding is that although elderly
patients have a lower risk of developing BCSHM than
younger patients, the prognosis of elderly with
BCSHM is significantly worse than in younger
patients. The possible cause of our results was that
older patients tend to have poor adherence to
standard treatment regimens compared with young
patients, and inadequate treatment may lead to higher
mortality rates. Another possibility is that older
patients with BCSHM may be have some severe
comorbidities that affect their ability to fully benefit
from the treatment or fail to accept some treatments
with serious side effects[30].

Interestingly, married patients are less likely to
have BCSHM than unmarried women and have a
lower risk of breast-related death. In addition, the lack
of health insurance increases the incidence of BCSHM
and the risk of death. These indicated that marital
status and insurance status may affect how cancer
patients get access to health services. It is conceivable
that both unmarried and low-income patients have a
more vulnerable support network, which may have
contributed to the detection of their tumor only after it

http://lwww.jcancer.org



Journal of Cancer 2018, Vol. 9

4312

had metastasized. On the other hand, these factors
may in turn affect access to advanced therapies and
adequate diseases management. In fact, although the
treatment of BC is becoming more effective, it also
becomes more complicated and expensive at the same
time. Some new drugs, such as monoclonal
antibodies, immunomodulators and proteasome
inhibitors, have recently been approved for advanced
breast cancer and may further increase the cost of
treatment and exacerbate these differences[31].

Table 4. The Median Survival of Patients with Breast Cancer
Stratified by Sites of Metastases.

Type of Survival, median (IQR), months
Subtype metastasis Without BCSHM  With BCSHM
HR*/HER2- Bone 37(35.5-38.5) 21(18.7-23.3)
Lung 31(28.1-33.9) 17(12.9-21.1)
Brain 16(11.8-20.2) 13(8.2-17.8)
20f3 28(25.5-30.5) 15(11.5-18.5)
All3 25(16.3-33.7) 16(3.0-29.0)
HR*/HER2* Bone 46(42.2-49.8) 30(24.8-35.2)
Lung 40(33.3-46.7) 22(16.2-27.8)
Brain 30(17.7-42.3) 15(0-34.3)
20f3 39(32.4-45.6) 22(15.6-28.4)
All3 17(6.0-30.0) 9(4.6-13.4)
HR-/HER2* Bone 34(21.3-46.7) 21(16.2-25.8)
Lung 23(19.1-26.9) 16(11.2-20.8)
Brain 14(8.6-19.4) 6(2.99.1)
20f3 17(10.6-23.4) 18(11.4-24.6)
All3 9(0.4-17.6) 5(1.1-8.9)
Triple-negative ~ Bone 12(10.7-13.3) 7(6.0-8.00)
Lung 12(10.7-13.3) 7(4.9-9.1)
Brain 7(4.6-9.4) 5(1.9-8.1)
20f3 9(7.1-10.9) 5(3.0-7.0)
All3 4(2.4-5.6) 4(0-9.0)
Unknown Bone 21(18.0-24.0) 11(7.5-14.5)
Lung 14(10.8-17.2) 8(3.6-12.4)
Brain 6(2.7-9.3) 2(0.4-3.7)
20f3 14(10.7-17.3) 12(6.4-17.6)
All3 12(0-29.7) 2(1.3-2.7)
All subtypes Bone 34(32.7-35.3) 18(16.5-19.5)
Lung 24(22.5-25.5) 14(12.4-15.6)
Brain 13(10.8-15.2) 9(6.8-11.2)
20f3 24(22.0-26.0) 14(12.17-15.83)
All3 14(9.9-22.1) 7(4.59-9.41)

Abbreviations: BCSHM, breast cancer with synchronous hepatic metastases; HER2,
human epidermal growth factor receptor 2; HR, hormone receptor; IQR,
interquartile range; + Denotes positive; - denotes negative.

Our research also involves several implications
for future clinical research and practice. First, special
attention should be paid to the socio-demographic
factors that increase the incidence and mortality of
BCSHM. Our results show that black ethnicity,
unmarried status, and uninsured status have a
relatively higher risk of developing hepatic
metastases and a high risk of death. In designing
randomized controlled studies, researchers should
pay attention to adjusting these confounding factors.
Second, patients with unknown molecular typing
have a higher risk of BCSHM and poorer survival and
also indicating the important role of molecular type in

guiding therapies. Unlike previous studies, our
results show that younger patients with BCSHM have
a better prognosis. Future research is needed to
further evaluate and optimize the treatment and
management of elderly patients with metastatic breast
cancer.

We also acknowledge that this study is limited
by its inherent nature. First, since the SEER database
does not provide information on the number and size
of hepatic metastases, we can not analyze the impact
of the size and number of metastases on the prognosis
of patients. Future research based on more complete
databases should be used to address this important
issue. Second, we were unable to evaluate the effect of
treatment on the prognosis of patients with BCSHM,
since information about liver surgery, endocrine
therapy, and HER2-targeted therapy was not
recorded in the SEER database, which may help to
analyze some of the differences observed in survival
based on prognostic variables. Finally, we were not
able to analyze other important factors such as
performance status, BMI index, and smoking status
that may affect morbidity or prognosis because the
SEER database did not provide these data.

Conclusions

In conclusion, about 1.43% of BC patients have
BCSHM. The incidence and prognosis of BCSHM vary
with age, ethnicity, and subtype. Young patients with
HER2* tumors had higher risk for developing
BCSHM, but with better prognosis. Advanced age
and triple-negative subtype predict worse prognosis.
Low socioeconomic status is associated with an
increased risk of hepatic metastases and worse
prognosis.
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