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Abstract 

Purpose: Metaplastic breast cancer (BC) is an uncommon yet aggressive histologic subtype of BC. We 
sought to identify factors associated with its diagnosis and compare the management and outcomes of 
metaplastic BC with those of other BCs and triple negative invasive ductal carcinoma in particular given 
how often it has a triple negative phenotype.  
Patients and Methods: We identified women diagnosed with invasive BC in 2010–2014 in the National 
Cancer Data Base, and used univariate analysis to compare baseline patient and tumor characteristics by 
BC subtype. Overall survival (OS) was estimated with the Kaplan-Meier method, and multivariate Cox 
proportional hazards models were used to identify independent predictors of OS.  
Results: Of 247,355 cases, 2,084 (0.8%) were metaplastic BC, 55,998 (23%) triple negative BC, and 77% 
other BC. Relative to non-metaplastic BC, women with metaplastic BC were more likely to be older at 
diagnosis (median age, 62 vs. 59 years), have ≥1 comorbid conditions (22% vs. 18%), and be on Medicare 
(41% vs. 33%; P<0.001). Metaplastic BCs tended to be basal-like (77%), and relative to triple-negative or 
other BC, metaplastic BC was associated with higher clinical T status (cT3-4, 18% vs. 11%, 8%), no clinical 
nodal involvement (cN0, 86%, 77%, 80%), no lymphovascular invasion (72%, 65%, 62%), and high-grade 
tumors (71%, 77%, 35%) (P<0.001). Most metaplastic BCs were treated with mastectomy (58%), sentinel 
lymph node dissection (65%), chest wall or breast irradiation (74%), and chemotherapy (75%) as adjuvant 
therapy (60%). At a median follow-up time of 44.5 months, OS rates were lower for metaplastic BC than 
for triple-negative or other BC across all clinical stages at 5 years (stage I, 85%, 87%, 91%; II, 73%, 77%, 
87%; III, 43%, 53%, 75%) and at 3 years (Stage IV, 15%, 22%, 64%; P<0.001). On multivariate analysis, 
increasing age, advanced clinical stage, lymphovascular invasion, axillary (vs. sentinel) node dissection, and 
no radiation or chemotherapy were associated with worse outcomes in metaplastic BC. Extent of 
surgery affected survival for triple-negative and other BC but not for metaplastic BC. 
Conclusion: Outcomes for metaplastic BC continue to be worse than those for other BC subtypes 
despite modern treatments. Optimizing systemic therapy options, which was a significant predictor of 
survival, should be a priority in managing metaplastic BC. 

Key words: metaplastic breast cancer, triple negative breast cancer, breast cancer outcomes, radiation therapy, 
chemotherapy. 

Introduction 
Although breast cancer is the most common 

cancer diagnosis affecting women, with more than 
268,000 cases documented annually, metaplastic 
breast cancer (BC) constitutes less than 1%-2% of all 

breast cancer cases.[1,2] Clinically, metaplastic BC 
manifests as a rapidly growing breast mass with 
complex echogenicity (i.e., solid and cystic 
components) on ultrasonography and a high-density 
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mass on mammography.[3] Histologically, metaplastic 
BC is composed of a heterogeneous population of 
tumors that can be classified by the presence of 
non-glandular or mesenchymal cell types or by 
further categorization into subtypes depending on the 
presence of various features such as osteoclastic giant 
cells or spindle cells[4–7].  

 At presentation, the rate of clinical lymph node 
involvement in metaplastic BC is typically low. 
However, metaplastic BC is more often diagnosed at 
advanced clinical stages due to larger primary tumors 
compared with other BCs and is associated with 
higher rates of chemoresistance, distant metastasis, 
and worse overall survival (OS).[4,8] Metaplastic BC 
has a particularly high prevalence of triple-negative 
receptor status or the absence of estrogen receptor, 
progesterone receptor, and human epidermal growth 
factor receptor 2 (HER2) amplification.[9] Without 
targetable proteins, metaplastic BC remains 
challenging to treat. Prospective data are limited for 
choosing the best treatment for metaplastic BC given 
the rarity of the diagnosis. Instead, much of the 
current standard of care for metaplastic BC has been 
extrapolated from findings of small single-institution 
series or case reports. We therefore used the National 
Cancer Data Base (NCDB), which captures 
approximately 70% of all diagnosed cancer cases in 
the United States, to evaluate the characteristics, 
management, and outcomes based on treatment and 
tumor features of patients with metaplastic BC 
compared to those with triple-negative BC and all 
other BC subtypes. We also used multivariate analysis 

to identify independent predictors of survival for 
women with metaplastic BC. 

Patient and methods 
Data Source and Cohort Selection 

A joint project established in 1989 by the 
Commission on Cancer of the American College of 
Surgeons and the American Cancer Society, the 
NCDB has collected oncologic data from 
approximately 1,500 accredited facilities in the United 
States, totaling over 34 million records[10]. Available 
patient information is de-identified and therefore 
exempt from human protection oversight by the 
institutional review board. 

 The selection criteria used for this study are 
outlined in Figure 1. Women aged 18 and older who 
were diagnosed with invasive breast cancer from 2010 
through 2014 were included. Patients with unknown 
hormone (estrogen and progesterone) receptor (HR) 
status were excluded. Additional reasons for 
exclusion were missing information regarding 
surgery, chemotherapy, or clinical staging according 
to the American Joint Committee On Cancer (AJCC) 
6th or 7th edition. Patients were then stratified into 
three groups: 1-metaplastic BC (with the histology 
codes 8575 or 8573), 2- triple-negative BC (TNBC, 
which included only non-metaplastic histologies), and 
3-all other remaining types of BC. The term 
“non-metaplastic BC” was utilized to refer to 
triple-negative BC and other BC combined. 

 

 
Figure 1. CONSORT diagram. BC, breast cancer. 
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Variables 
Information obtained and analyzed from the 

NCDB included patient age at diagnosis, year of 
diagnosis, race, Charlson/Deyo comorbidity index, 
medical insurance status, median household income, 
and treating facility type (dichotomized into 
academic/research versus non-academic). 
Clinicopathologic features included AJCC clinical T 
and N (nodal) designation, overall AJCC clinical stage 
group, HR status, HER2 receptor status, tumor grade, 
and lymphovascular invasion (LVSI). Molecular 
subtypes were defined as being HR(+)/HER2(–), 
HER2(+), triple-negative (estrogen receptor(–), 
progesterone receptor (–), HER2(–)), or unknown. 
Patients with metaplastic BC with triple-negative 
receptor status were labeled as tn-metaplastic BC to 
distinguish them from non-metaplastic TNBC. 
Primary management included surgery (either 
breast-conserving, mastectomy, or none), radiation 
therapy with or without inclusion of regional nodal 
irradiation, chemotherapy usage (neoadjuvant, 
adjuvant, or none), and hormone therapy. Surgical 
management of the axilla was defined as either an 
axillary node dissection (ALND), with 10 lymph 
nodes or more removed, or a sentinel lymph node 
dissection (SLND), when <10 lymph nodes were 
removed[11,12]. 

Statistical Analysis 
Univariate analysis was used to evaluate 

potential associations between demographic, tumor 
and clinical characteristics and a diagnosis of 
metaplastic BC, using chi-square tests for categorical 
variables and t test/analysis of variance or their 
counterparts of the non-parametric approaches 
(Wilcoxon rank-sum or Kruskal-Wallis) for 
continuous variables[13]. OS was defined as from the 
time of diagnosis to the time of death. OS time for the 
surviving patients was right-censored at the time of 
last contact. The distribution of OS was estimated by 
the Kaplan-Meier method[14]. The log-rank test[15] was 
used to test the difference in survival between groups. 
Regression analyses of survival data based on the Cox 
proportional hazards model[16] were conducted on OS. 
A multivariate Cox proportional hazards model was 
obtained by first including an initial set of candidate 
predictor variables with a P value < 0.05 in the 
univariate analysis. Stepwise backward elimination 
was then used, with 0.05 for the significance level of 
the Wald chi-square for an effect to stay in the model.  

 Survival analyses were conducted within each of 
the cancer types separately.  

Facility location and type were not included in 
the metaplastic BC model selection process because 
neither factor was statistically significant for this 

group in the univariate setting and data were not fully 
available for patients younger than 40 years. To 
explore if details of systemic therapy and radiation 
delivery affected outcomes among patients with 
metaplastic BC, we performed subset analyses on this 
cohort to evaluate the potential influence of 
chemotherapy sequencing and extent of radiation 
targets on OS. All tests were two-tailed, and statistical 
significance was defined as a P value <0.05. SAS 
version 9.4 (SAS Institute, Cary, NC) and S-Plus 
version 8.2 (TIBCO Software Inc., Palo Alto, CA) were 
used to carry out the computations for all analyses.  

Results 
Cohort and Tumor Characteristics 

We identified 247,355 women with a diagnosis of 
invasive breast cancer in 2010–2014, of whom 0.8% 
(n=2,084) had metaplastic BC, 23% (n=55,998) TNBC, 
and 77% (n=189,273) had other BC. Patient 
sociodemographic, clinical, and pathologic tumor 
characteristics and treatment characteristics by BC 
type are shown in Table 1. The median age was 63 
years (range 22–90) for women with metaplastic BC 
and 59 years (range 18–90) years for both TNBC and 
other BC. Women with metaplastic BC more 
commonly had a comorbidity score of ≥1 (22% vs. 18% 
TNBC vs. 16% other BC) and had public insurance 
(50% vs. 42% TNBC vs. 41% other BC) (all P<0.001). 
The diagnosis of metaplastic BC or TNBC was more 
commonly associated with black race than was other 
BC (18% vs. 21% vs. 11%, P<0.001).  

 Significant differences in clinical disease stage 
and tumor features were seen by cancer type. 
Metaplastic BC was often diagnosed at more 
advanced stages, with only 31% of patients with 
metaplastic BC having clinical stage I disease versus 
46% of TNBC and 54% of other BC (P<0.001). This 
pattern seemed to correlate with higher rates of larger 
tumors in the metaplastic BC group (cT3-4, 18% vs. 
11% vs. 8%, respectively), but the presence of clinical 
nodal involvement was the lowest for metaplastic BC 
(cN1-3, 14% vs. 23% vs. 20%, respectively) (all 
P<0.001). In contrast to the clinical nodal status, rates 
of pathologic nodal involvement was slightly lower 
for metaplastic BC and TNBC but doubled for other 
BC (pN1-3, 18% vs. 26% vs. 40%, respectively, 
P<0.001). With respect to receptor status, 77% of the 
metaplastic BC group had tn-metaplastic BC, which is 
3.4 times higher than the non-metaplastic BC group 
(23%), of which HR(+)/HER2(–) was the most 
common molecular subtype at 59% (P<0.001). 
Moreover, only 5% of metaplastic BC was HER2(+) 
compared with 16% of non-metaplastic BC. Both 
metaplastic BC and TNBC had nearly twice the 
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proportion of grade 3 tumors relative to other BC 
(71%, 77%, and 35%, respectively, P<0.001), and 
metaplastic BC had lower rates of LVSI relative to 

TNBC and other BC (13%, 20%, and 24%, respectively, 
P<0.001). 

 

Table 1. Patient and treatment characteristics.  

Characteristic Metaplastic BC, No. (%) Triple-Negative BC, No. (%) Other BC, No. (%) P Value 
Median age, years (range) 62 (22-90) 59 (18-90) 59 (18-90) <0.001 
Race     
 White 1623 (77.9) 41791 (74.6) 158406 (83.7) <0.001 
 Black 368 (17.7) 11771 (21) 20722 (10.9)  
 Other 80 (3.8) 2041 (3.6) 8507 (4.5)  
 Unknown 13 (0.6) 395 (0.7) 1638 (0.9)  
Comorbidity score     
 0 1635 (78.5) 45882 (81.9) 158177 (83.6) <0.001 
 1 349 (16.7) 8107 (14.5) 25524 (13.5)  
 >=2 100 (4.8) 2009 (3.6) 5572 (2.9)  
Median income     
 <$30,000 251 (12) 7110 (12.7) 19154 (10.) <0.001 
 $30,000-$34,999 332 (15.9) 9081 (16.2) 28472 (15)  
 $35,000-$45,999 580 (27.8) 15084 (26.9) 48845 (25.8)  
 $46,000+ 858 (41.2) 23050 (41.2) 86637 (45.8)  
 Unknown 63 (3) 1673 (3) 6165 (3.3)  
Medical insurance     
 Private 975 (46.8) 30263 (54) 105839 (55.9) <0.001 
 Medicaid 154 (7.4) 4716 (8.4) 13267 (7)  
 Medicare 862 (41.4) 18355 (32.8) 61535 (32.5)  
 Other 19 (0.9) 665 (1.2) 2212 (1.2)  
 Uninsured 43 (2.1) 1422 (2.5) 4163 (2.2)  
 Unknown 31 (1.5) 577 (1) 2257 (1.2)  
County type     
 Metropolitan 1720 (82.5) 46252 (82.6) 157058 (83) 0.152 
 Urban 271 (13) 7456 (13.3) 24367 (12.9)  
 Rural 43 (2.1) 951 (1.7) 3219 (1.7)  
 Unknown 50 (2.4) 1339 (2.4) 4629 (2.4)  
Facility type     
 Academic 668 (32.1) 16117 (28.8) 52120 (27.5) <0.001 
 Non-Academic 1318 (63.2) 35472 (63.3) 126101 (66.6)  
 Unknown 98 (4.7) 4409 (7.9) 11052 (5.8)  
Facility location     
 Midwest 614 (29.5) 14132 (25.2) 46644 (24.6) <0.001 
 Northeast 410 (19.7) 10411 (18.6) 37787 (20)  
 South 716 (34.4) 20595 (36.8) 66519 (35.1)  
 West 246 (11.8) 6451 (11.5) 27271 (14.4)  
 Unknown 98 (4.7) 4409 (7.9) 11052 (5.8)  
Clinical disease stage     
 I 639 (30.7) 25843 (46.1) 102257 (54) <0.001 
 II 1215 (58.3) 23912 (42.7) 70846 (37.4)  
 III 201 (9.6) 5579 (10) 14283 (7.5)  
 IV 29 (1.4) 664 (1.2) 1887 (1)  
Clinical T status     
 cT0 5 (0.2) 131 (0.2) 341 (0.2) <0.001 
 cT1 674 (32.3) 28452 (50.8) 113113 (59.8)  
 cT2 1026 (49.2) 21530 (38.4) 61145 (32.3)  
 cT3 252 (12.1) 3702 (6.6) 10061 (5.3)  
 cT4 127 (6.1) 2183 (3.9) 4613 (2.4)  
Clinical N status     
 cN0 1787 (85.7) 43357 (77.4) 150890 (79.7) <0.001 
 cN1 224 (10.7) 9659 (17.2) 30427 (16.1)  
 cN2 51 (2.4) 1804 (3.2) 5414 (2.9)  
 cN3 22 (1.1) 1178 (2.1) 2542 (1.3)  
Pathologic stage     
 0 45 (2.2) 4314 (7.7) 5361 (2.8) <0.001 
 1 582 (27.9) 24787 (44.3) 81680 (43.2)  
 2 1223 (58.7) 20790 (37.1) 72445 (38.3)  
 3 210 (10.1) 5675( 10.1) 28323 (15)  
 4 24 (1.2) 432 (0.8) 1464 (0.8)  
Pathologic T status     
 pTis 7 (0.3) 432 (0.8) 1862 (1) <0.001 
 pT0 42 (2) 4250 (7.6) 3972 (2.1)  
 pT1 634 (30.4) 29055 (51.9) 106130 (56.1)  
 pT2 1017 (48.8) 18530 (33.1) 63484 (33.5)  
 pT3 290 (13.9) 2540 (4.5) 10588 (5.6)  



 Journal of Cancer 2020, Vol. 11 

 
http://www.jcancer.org 

1345 

 pT4 93 (4.5) 1097 (2) 2892 (1.5)  
 pTX 1 (0) 94 (0.2) 345 (0.2)  
Pathologic N status     
 pN0 1705 (81.9) 41587 (74.3) 113787 (60.2) <0.001 
 pN1 284 (13.6) 9725 (17.4) 51483 (27.2)  
 pN2 66 (3.2) 3031 (5.4) 16111 (8.5)  
 pN3 27 (1.3) 1607 (2.9) 7685 (4.1)  
Receptor grouping     
 HR(+)/HER2(-) 334 (16) 0 (0) 143687 (75.9) <0.001 
 Triple negative 1604 (77) 55998 (100) 0 (0)  
 HER2(+) 97 (4.7) 0 (0) 38726 (20.5)  
 Unknown 49 (2.4) 0 (0) 6860 (3.6)  
Tumor grade      
 1 41 (2) 988 (1.8) 32015 (16.9) <0.001 
 2 237 (11.4) 9050 (16.2) 80590 (42.6)  
 3 1485 (71.3) 42930 (76.7) 65482 (34.6)  
 4 37 (1.8) 286 (0.5) 438 (0.2)  
 Unknown 284 (13.6) 3030 (5.4) 11186 (5.9)  
LVSI     
 Not present 1505 (72.2) 36400 (65) 118082 (62.4) <0.001 
 Present 263 (12.6) 11091 (19.8) 45681 (24.1)  
 Unknown 316 (15.2) 8507 (15.1) 25510 (13.4)  
Type of surgery     
 BCS 876 (42) 29142 (52) 92022 (48.6) <0.001 
 Mastectomy 1200 (57.6) 26561 (47.4) 95910 (50.7)  
 No surgery 8 (0.4) 295 (0.5) 1341 (0.7)  
Axillary surgery     
 No surgery 47 (2.3) 1034 (1.8) 4433 (2.3) <.001 
 SLND 1353 (64.9) 34880 (62.3) 109718 (58)  
 ALND 666 (32) 19229 (34.3) 73181 (38.7)  
 Unknown 18 (0.9) 855 (1.5) 1941 (1)  
Radiation therapy     
 Yes 1087 (52.2) 33938 (60.6) 109268 (57.7) <.001 
 No 989 (47.5) 21860 (39) 79375 (41.9)  
 Unknown 8 (0.4) 200 (0.4) 630 (0.3)  
Radiation targets     
 Breast/CW only 803 (73.9) 24704 (72.8) 72410 (66.3) <0.001 
 Breast/CW + Regional nodes 284 (26.1) 9234 (27.2) 36858 (33.7)  
Chemotherapy      
 Yes 1571 (75.4) 44321 (79.1) 133965 (70.8) <0.001 
 No 499 (23.9) 11195 (20) 53062 (28)  
 Unknown 14 (0.7) 482 (0.9) 2246 (1.2)  
Chemotherapy-to-surgery sequence     
 Adjuvant 1241 (59.5) 31519 (56.3) 116645 (61.6) <0.001 
 Neoadjuvant 324 (15.5) 12581 (22.5) 16717 (8.8)  
 None 519 (24.9) 11898 (21.2) 55911 (29.5)  
Hormone therapy     
 Yes 220 (10.6) 1178 (2.1) 103906 (54.9) <0.001 
 No 1798 (86.3) 53274 (95.1) 76820 (40.6)  
 Unknown 66 (3.2) 1546 (2.8) 8547 (4.5)  
Year of diagnosis     
 2010 309 (14.8) 9605 (17.2) 36712 (19.4) <0.001 
 2011 393 (18.9) 11163 (19.9) 38815 (20.5)  
 2012 458 (22) 11205 (20) 39364 (20.8)  
 2013 463 (22.2) 11992 (21.4) 37764 (20)  
 2014 461 (22.1) 12033 (21.5) 36618 (19.3)  

Abbreviations: BC, breast cancer; ALND, axillary lymph node dissection; BCS, breast conserving surgery; CW, chest wall; HER2, human epidermal growth factor receptor; 
HR, hormone receptor; LVSI, lymphovascular invasion; SLND, sentinel lymph node dissection. 

 

Treatment by Breast Cancer Type 
Most patients (99%) underwent oncologic breast 

surgery, including surgical evaluation of the axilla 
(97%). Mastectomy was more commonly used in the 
metaplastic BC group (58% vs. 47% TNBC vs. 51% 
other BC, P<0.001), as was SLND (65% vs. 62% TNBC 
vs. 58% other BC; P<0.001). Regional nodal irradiation 
was more often used as a part of treatment for other 
BC than for metaplastic BC and TNBC (26%, 27%, and 
34%; P<0.001), respectively.  

 With regard to systemic therapy, neoadjuvant 

chemotherapy was used nearly twice as often for 
metaplastic BC and TNBC than for other BC (16%, 
23%, 9%; P<0.001), and approximately one quarter of 
all women did not receive any chemotherapy. 
Hormone therapy was used the least often for TNBC 
(2%) but was part of the treatment paradigm for 11% 
of metaplastic BC and 55% of other BC cases. 

Survival Analysis  
The median follow-up time was 44.5 months. 

Patients with metaplastic BC had significantly worse 
unadjusted OS regardless of clinical stage (Fig. 2). The 
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5-year OS estimates for the metaplastic BC, TNBC, 
and other BC patients with stage I disease were 85%, 
87% and 91%; those for stage II were 73%, 77%, and 
87%; and those for stage III were 43%, 53%, and 75% 
(P<0.001). The 3-year OS rates for patients with 
metastatic disease were 2-4 times higher for the TNBC 
and other BC groups at 30% and 64% compared with 
15% for metaplastic BC (P<0.001). Survival by 
molecular subtype was also analyzed (Fig. 3). Among 
patients with metaplastic BC, no differences in OS 

were apparent by molecular subtype (HR(+)/HER2(–
), HER2(+), or tn-metaplastic BC) (P=0.778). In 
contrast, for non-metaplastic BC, the triple-negative 
subtype was associated with worse OS than the HER+ 
and HR(+)/HER2(–) subtypes (P<0.001). Race also 
did not seem to be associated with survival among 
patients with metaplastic BC (5-year OS rates 73% for 
white vs. 74% for black, P=0.876), whereas race was 
associated with OS in both the TNBC (P<0.001) and 
other BC groups (P<0.001; Fig. 4).  

 

 
Figure 2. Overall survival curves of breast cancer types by clinical stage, examining metaplastic, triple negative, and other breast cancers. Abbreviation: MBC, metaplastic breast 
cancer. 

 
Figure 3. Overall survival curves for patients with metaplastic and non-metaplastic breast cancer stratified by receptor status. Abbreviations: HER2, Human epidermal growth 
factor receptor 2; HR, hormone receptor; MBC, metaplastic breast cancer. 
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Figure 4. Overall survival curves for patients with metaplastic, triple negative, and other breast cancer stratified by race. Abbreviations: BC, breast cancer.  

 

Table 2. Multivariable analysis of factors associated with overall 
survival for patients with metaplastic BC. 

Factors Associated with Overall Survival in Metaplastic BC 
Variable (Reference)   Hazard Ratio (95% 

Confidence Interval) 
P Value 

Age Per year 
increase 

1.024 (1.015-1.033) <0.0001 

Lymphovascular Invasion 
(None) 

Present 1.307 (1.017-1.679) 0.0364 

Clinical N Status (cN0) cN+ 1.758 (1.328-2.326) <0.0001 
Clinical T Status (cT1) cT0 2.226 (0.301-16.447) <0.0001 
 cT2 1.454 (1.102-1.918)  
 cT3 3.029 (2.183-4.204)  
 cT4 3.145 (2.124-4.657)  
Clinical M Status (cM0) cM1 3.330 (2.020-5.488) <0.0001 
Axillary Surgery (SLND) ALND 1.333 (1.065-1.670) 0.0247 
 No Surgery 1.538 (0.884-2.675)  
Radiation (No) Yes 0.709 (0.572-0.878) 0.0016 
Chemotherapy (No) Yes 0.579 (0.446-0.752) <0.0001 

Abbreviations: ALND, Axillary lymph node dissection; BC, breast cancer; SLND, 
sentinel lymph node dissection. 

 
On multivariate analysis, increasing age, higher 

clinical T classification, the presence of clinical nodal 
disease or LVSI, and treatment with ALND all 
correlated with worse outcomes for patients with 
metaplastic BC, TNBC, and other BC (Supplemental 
Table 1). The addition of chemotherapy and radiation 
therapy both independently improved OS regardless 
of breast cancer type. Other patient and tumor 
characteristics associated with survival in TNBC and 
other BC, including race, comorbidities, and tumor 
grade, were not associated with survival outcomes for 
metaplastic BC on multivariate analysis. 

Given the relatively poor outcomes among 
patients with metaplastic BC, subgroup analyses were 
done on the metaplastic BC group to assess if any 
treatment modalities were associated with improved 
outcomes. After adjusting for nodal status (cN0 vs. 
N+), treatment with more aggressive axillary surgery 
(ALND vs. SLND [hazard ratio {HR} 1.3, 95% 
confidence interval {CI} 1.1–1.7, P=0.01] was 
associated with worse outcomes, a phenomenon 
which was also seen among TNBC and other BC 
(Table 2). Among those receiving radiation therapy, 
treatment with regional nodal irradiation vs. breast- 
or chest wall-only radiation did not significantly 
influence outcomes among patients with metaplastic 

BC (P=0.077 and 0.200 for clinical N0 and N+, 
respectively). Receipt of neoadjuvant chemotherapy 
was associated with worse outcomes than adjuvant 
chemotherapy among patients with clinically 
node-negative metaplastic BC (HR 1.9, 95% CI 1.3–2.6, 
P<0.001), but not for those with clinically 
node-positive metaplastic BC (P=0.43). 

Discussion 
Metaplastic breast cancer is a rare yet 

particularly aggressive form of breast cancer, 
especially when compared against other breast tumor 
subtypes. This disease entity has been relatively 
under-represented in the literature. An extensive 
search by Rayson et al. of publications from 1966 to 
1997 yielded a total of only 27 cases.[17] Large national 
databases such as the NCDB are advantageous for 
studying rare cancers such as metaplastic BC.[18] 
However, the incidence of metaplastic BC diagnosis 
in the United States according to these databases is 
still low at less than 500 cases per year.[9,19] In our 
study, we found that metaplastic BC was most 
commonly diagnosed as a large tumor with adverse 
risk features such as poorly differentiated tumor 
grade and triple-negative receptor status. Patients 
with metaplastic BC had significantly worse survival 
regardless of stage at presentation compared with 
triple-negative and other BC. Receipt of 
chemotherapy and radiation therapy were 
independent predictors of better OS, but the 
sequencing of chemotherapy seemed to affect 
outcomes, particularly for patients with metaplastic 
BC with no clinical nodal involvement, 
acknowledging that some of these patients had 
pathologic nodal involvement. However, our findings 
may reflect potential heterogeneity in the underlying 
biological mechanisms driving responses to 
treatments in this particular group of BC patients and 
highlight the need for better risk stratification and 
systemic therapy options to improve outcomes. 

 Although most metaplastic BCs have a 
triple-negative phenotype, the behavior of metaplastic 
BC seems to be unique compared with other TNBCs. 
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TNBC tends to have a worse prognosis than other 
types of BC,[20–23] and the notion that metaplastic BC is 
more aggressive than TNBC has been corroborated by 
multiple smaller, retrospective investigations.[4,8,9,24] 
Such studies have shown similar patterns of diagnosis 
at advanced stages for metaplastic BC versus TNBC, 
owing to higher rates of cT3-4 disease rather than 
nodal involvement,[9,24] and in a single-institution 
review of 46 cases of metaplastic BC, patients with 
metaplastic BC had a significantly higher risk of local 
disease recurrence (30% vs. 15%; P=0.004). These 
features ultimately correlated with inferior 5-year 
disease-free survival rates (30% vs. 90%; P<0.001) and 
OS rates (65% vs. 87%; P=0.002) for patients with 
metaplastic BC relative to TNBC.[24] A Surveillance 
Epidemiology and End Results study of 1,1112 
patients with metaplastic BC also showed worse 
cancer-specific survival rates at 3 years for metaplastic 
BC than for TNBC (78% vs. 84%).[9] When examining 
tn-metaplastic BC, Li et al. found worse disease-free 
survival (HR 1.48, 95% CI 1.19–1.84, P<0.01) and OS 
(HR 1.42 [1.17-1.73]; P<.01) for tn-metaplastic BC 
compared with TNBC. Our study, which included one 
of the largest groups of patients with metaplastic BC 
to date (n=2,084), reinforces these findings and 
highlights that receptor status is not an independent 
predictor of survival for metaplastic BC (P=0.778) as it 
is for non-metaplastic BC. 

 A critical therapeutic component associated with 
improved outcomes for all metaplastic BC patients in 
our study was the use of chemotherapy (HR 0.58, 95% 
CI 0.45–0.75, P<0.001). Our report is the first to our 
knowledge to report on outcomes in metaplastic BC 
based on sequencing of chemotherapy. Strikingly, our 
subanalysis found that for patients with cN0 
metaplastic BC in particular, neoadjuvant 
chemotherapy was associated with worse OS 
compared with adjuvant chemotherapy (HR 1.88, 95% 
CI 1.34–2.64, P<0.001), whereas chemotherapy 
sequencing had no effect on clinically node-positive 
metaplastic BC. One possible explanation for this may 
be that our patients with metaplastic BC had higher 
clinical T status, which in other reports has been 
associated with lower rates of pathologic complete 
response and subsequent worse survival outcomes.[25] 
Moreover, clinical staging methods (i.e. physical 
examination alone, incorporation of ultrasonography) 
can introduce heterogeneity in a clinical N0 
population by missing true nodal disease burden, 
which in itself can be associated with inferior 
outcomes. Overall, metaplastic BC response to 
neoadjuvant chemotherapy has been reported to be as 
low as 18%,[17] which is much lower than known 
response rates for TNBC to anthracycline- and taxane- 
based chemotherapy regimens[26,27].  

Based on the poorer survival and relatively rapid 
development of distant metastatic spread[28] 
compared to other breast cancer subtypes noted in 
our study and in other reports, the need for better 
systemic therapy options is clearly evident for 
metaplastic BC. Transcriptional profiling has shown 
this cancer subtype to exhibit a tumorigenic signature 
with stem cell-like characteristics, frequent 
aberrations in the PI3K/AKT/mTOR pathway, and 
overexpression of vascular endothelial growth factor 
(VEGF).[29] These characteristics are similar to those 
found in mesenchymal TNBCs.[30,31] Promising efforts 
are underway to identify alternative systemic therapy 
regimens for these patients, including a recent phase I 
trial that showed improved objective response rates to 
liposomal doxorubicin, bevacizumab (monoclonal 
antibody to VEGF-A), and everolimus (mTOR 
inhibitor) in patients with metaplastic TNBC with a 
PI3K pathway aberration[32,33].  

With regards to local treatments, mastectomy 
was more commonly used in our study for 
metaplastic BC but was not associated with improved 
survival relative to breast-conserving surgery. Also, 
no survival benefit was found from treatment that 
incorporated ALND versus SLND. Radiation therapy, 
however, was a significant predictor of survival, with 
metaplastic BC patients treated with adjuvant 
radiation therapy being 30% less likely to die than 
those who did not receive radiation. Relevant 
limitations in our radiation therapy analysis include 
unknown details regarding treatment planning, 
selected modality, quality assurance, or whether 
techniques such as deep inspirational breath-hold 
were used.[34,35] While local-regional relapse cannot be 
examined in the NCDB, an institutional series of 113 
patients with metaplastic BC (54% which received 
radiation therapy) showed that radiation was the only 
factor which correlated with reduced locoregional 
recurrence (relative risk without radiation 3.1; 95% CI 
1.13–9.88, P=0.027)[36]. 

Our results should be interpreted with caution 
given the major limitations of not knowing which 
chemotherapy regimens were used, the duration of 
treatments, or response to neoadjuvant 
chemotherapy, as that information is unavailable in 
the NCDB. We also acknowledge the limitations of 
clincopathologic risk factors captured in the NCDB, 
without which it may not be feasible to fully 
characterize clinical differences that drive some of the 
outcome differences we have found, such as worse 
survival outcomes with ALND even when controlling 
for lymph node status. Although our sample size of 
metaplastic BC patients was small relative to 
non-metaplastic BC studies, it is paradoxically also 
likely the largest existing study to date examining this 



 Journal of Cancer 2020, Vol. 11 

 
http://www.jcancer.org 

1349 

question given the limited numbers of patients with 
metaplastic BC reported in institutional series.[37,38] 
Additional investigations are needed to understand 
the biological predilection for metastatic spread in 
metaplastic BC and validate our findings in separate 
datasets of metaplastic BC patients.  

Our current standard of care is clearly not 
adequate for this unique cancer population, and 
obtaining randomized data on metaplastic BC in the 
future will require cooperative efforts owing to the 
small numbers of patients. The NCDB provides a 
noteworthy strength, which is the ability to study 
treatment patterns and outcomes associated with a 
rare diagnosis. With 2,084 individuals with 
metaplastic BC in this cohort, this is one of the largest 
metaplastic BC investigations reported in the modern 
era. Survival for these patients is poor relative to those 
with any other BC types, and although this fact likely 
prompts the incorporation of aggressive therapy, our 
study suggests that more extensive local-regional 
treatment (e.g., ALND or regional node irradiation) 
should be carefully considered on a case-by-case 
basis. Overall, the use of systemic therapy is crucial 
for the management of metaplastic BC regardless of 
nodal burden, and the development of effective 
targeted therapies based on tumor genomic profiling 
analysis shows promise for the future.  

Supplementary Material  
Supplementary table.  
http://www.jcancer.org/v11p1341s1.pdf  

Acknowledgements 
Special thanks to Christine Wogan for editorial 

assistance. 

Funding 
Supported in part by Cancer Center Support 

(Biostatistics Core) Grant CA016672 from the National 
Cancer Institute, National Institutes of Health, to The 
University of Texas MD Anderson Cancer Center. 

Competing Interests 
The authors have declared that no competing 

interest exists. 

References 
1.  Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer J Clin. 2018; 

68(1) :7-30. 
2.  Yerushalmi R, Hayes MM, Gelmon KA. Breast carcinoma--rare types: review 

of the literature. Ann Oncol. 2009; 20(11) :1763-1770. 
3.  Günhan-Bilgen I, Memiş A, Ustün EE, Zekioglu O, Ozdemir N. Metaplastic 

carcinoma of the breast: clinical, mammographic, and sonographic findings 
with histopathologic correlation. AJR Am J Roentgenol. 2002; 178(6) 
:1421-1425. 

4.  Jung S-Y, Kim HY, Nam B-H, et al. Worse prognosis of metaplastic breast 
cancer patients than other patients with triple-negative breast cancer. Breast 
Cancer Res Treat. 2010; 120(3) :627-637. 

5.  Wargotz ES, Norris HJ. Metaplastic carcinomas of the breast: V. Metaplastic 
carcinoma with osteoclastic giant cells. Hum Pathol. 1990; 21(11) :1142-1150. 

6.  Wargotz ES, Norris HJ. Metaplastic carcinomas of the breast. I. 
Matrix-producing carcinoma. Hum Pathol. 1989; 20(7) :628-635. 

7.  Wargotz ES, Deos PH, Norris HJ. Metaplastic carcinomas of the breast. II. 
Spindle cell carcinoma. Hum Pathol. 1989; 20(8) :732-740. 

8.  Lee H, Jung S-Y, Ro JY, et al. Metaplastic breast cancer: clinicopathological 
features and its prognosis. J Clin Pathol. 2012; 65(5) :441-446. 

9.  He X, Ji J, Dong R, et al. Prognosis in different subtypes of metaplastic breast 
cancer: a population-based analysis. Breast Cancer Res Treat. October 2018. 

10.  National Cancer Database. 
11.  Chagpar AB, Scoggins CR, Martin RCG, et al. Factors Determining Adequacy 

of Axillary Node Dissection in Breast Cancer Patients. Breast J. 2007; 
13(3):233-237. 

12.  Bembenek A, Schlag PM. Lymph-node dissection in breast cancer. 
Langenbeck’s Arch Surg. 2000; 385(4) :236-245. 

13.  Woolson RF. Statistical Methods for the Analysis of Biomedical Data. New 
York, USA: John Wiley & Sons; 1987. 

14.  Kaplan EL, Meier P. Nonparametric Estimation from Incomplete Observations 
NONPARAMETRIC ESTIMATION FROM INCOMPLETE OBSERVATIONS*. 
Source J Am Stat Assoc. 1958; 53(282) :457-481. 

15.  Mantel N. Evaluation of survival data and two new rank order statistics 
arising in its consideration. Cancer Chemother Rep. 1966; 50(3) :163-170. 

16.  D.R. C. Regression Models and Life Tables. Cox Life Tables. 1972; 2 :187-220. 
17.  Rayson D, Adjei AA, Suman VJ, Wold LE, Ingle JN. Metaplastic breast cancer: 

prognosis and response to systemic therapy. Ann Oncol Off J Eur Soc Med 
Oncol. 1999; 10(4) :413-419. 

18.  Bilimoria KY, Stewart AK, Winchester DP, Ko CY. The National Cancer Data 
Base: a powerful initiative to improve cancer care in the United States. Ann 
Surg Oncol. 2008; 15(3) :683-690. 

19.  Ong CT, Campbell BM, Thomas SM, et al. Metaplastic Breast Cancer 
Treatment and Outcomes in 2500 Patients: A Retrospective Analysis of a 
National Oncology Database. Ann Surg Oncol. 2018; 25(8) :2249-2260. 

20.  Dietze EC, Sistrunk C, Miranda-Carboni G, O’Regan R, Seewaldt VL. 
Triple-negative breast cancer in African-American women: disparities versus 
biology. Nat Rev Cancer. 2015; 15(4) :248-254. 

21.  Rakha EA, El-Sayed ME, Green AR, Lee AHS, Robertson JF, Ellis IO. 
Prognostic markers in triple-negative breast cancer. Cancer. 2007; 109(1) 
:25-32. 

22.  ROJAS K, STUCKEY A. Breast Cancer Epidemiology and Risk Factors. Clin 
Obstet Gynecol. 2016; 59(4) :651-672. 

23.  Liao H-Y, Zhang W-W, Sun J-Y, Li F-Y, He Z-Y, Wu S-G. The 
Clinicopathological Features and Survival Outcomes of Different Histological 
Subtypes in Triple-negative Breast Cancer. J Cancer. 2018; 9(2) :296-303. 

24.  El Zein D, Hughes M, Kumar S, et al. Metaplastic Carcinoma of the Breast Is 
More Aggressive Than Triple-negative Breast Cancer: A Study From a Single 
Institution and Review of Literature. Clin Breast Cancer. 2017; 17(5) :382-391. 

25.  Liedtke C, Mazouni C, Hess KR, et al. Response to neoadjuvant therapy and 
long-term survival in patients with triple-negative breast cancer. J Clin Oncol. 
2008; 26(8) :1275-1281. 

26.  Cortazar P, Zhang L, Untch M, et al. Pathological complete response and 
long-term clinical benefit in breast cancer: the CTNeoBC pooled analysis. 
Lancet. 2014; 384(9938) :164-172. 

27.  Fisher B, Brown A, Mamounas E, et al. Effect of preoperative chemotherapy on 
local-regional disease in women with operable breast cancer: findings from 
National Surgical Adjuvant Breast and Bowel Project B-18. J Clin Oncol. 1997; 
15(7) :2483-2493. 

28.  Chen IC, Lin CH, Huang CS, et al. Lack of efficacy to systemic chemotherapy 
for treatment of metaplastic carcinoma of the breast in the modern era. Breast 
Cancer Res Treat. 2011; 130(1) :345-351. 

29.  Hennessy BT, Gonzalez-Angulo A-M, Stemke-Hale K, et al. Characterization 
of a naturally occurring breast cancer subset enriched in 
epithelial-to-mesenchymal transition and stem cell characteristics. Cancer Res. 
2009; 69(10) :4116-4124. 

30.  Prat A, Parker JS, Karginova O, et al. Phenotypic and molecular 
characterization of the claudin-low intrinsic subtype of breast cancer. Breast 
Cancer Res. 2010; 12(5) :R68. 

31.  Yu K-D, Zhu R, Zhan M, et al. Identification of prognosis-relevant subgroups 
in patients with chemoresistant triple-negative breast cancer. Clin Cancer Res. 
2013; 19(10) :2723-2733. 

32.  Basho RK, Yam C, Gilcrease M, et al. Comparative Effectiveness of an mTOR‐
Based Systemic Therapy Regimen in Advanced, Metaplastic and 
Nonmetaplastic Triple‐Negative Breast Cancer. Oncologist. 2018; 23(11) 
:1300-1309. 

33.  Basho RK, Gilcrease M, Murthy RK, et al. Targeting the PI3K/AKT/mTOR 
Pathway for the Treatment of Mesenchymal Triple-Negative Breast Cancer. 
JAMA Oncol. 2017; 3(4) :509. 

34.  Bergom C, Currey A, Desai N, Tai A, Strauss JB. Deep Inspiration Breath Hold: 
Techniques and Advantages for Cardiac Sparing During Breast Cancer 
Irradiation. Front Oncol. 2018; 8 :87. 

35.  Latty D, Stuart KE, Wang W, Ahern V. Review of deep inspiration breath-hold 
techniques for the treatment of breast cancer. J Med Radiat Sci. 2015; 62(1) 
:74-81. 

36.  Leyrer CM, Berriochoa CA, Agrawal S, et al. Predictive factors on outcomes in 
metaplastic breast cancer. Breast Cancer Res Treat. 2017; 165(3) :499-504. 



 Journal of Cancer 2020, Vol. 11 

 
http://www.jcancer.org 

1350 

37.  Takala S, Heikkilä P, Nevanlinna H, Blomqvist C, Mattson J. Metaplastic 
carcinoma of the breast: Prognosis and response to systemic treatment in 
metastatic disease. Breast J. 2019; 25(3) :418-424. 

38.  Harper NW, Hodges KB, Stewart RL, et al. Adjuvant Treatment of 
Triple-Negative Metaplastic Breast Cancer With Weekly Paclitaxel and 
Platinum Chemotherapy: Retrospective Case Review From a Single 
Institution. Clin Breast Cancer. May 2019. 

 


