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Efficacy of neoadjuvant chemotherapy in male breast cancer 
compared with female breast cancer

José Pablo Leone, MD 1; Michael J. Hassett, MD1; Julieta Leone, MD2; Sara M. Tolaney, MD, MPH1; Carlos T. Vallejo, MD2; 

Bernardo A. Leone, MD; Eric P. Winer, MD1; and Nancy U. Lin, MD1

BACKGROUND: Neoadjuvant chemotherapy (NAC) is standard for many females with breast cancer (FBC). The efficacy of NAC in male 

breast cancer (MaBC) is unclear. The aim of this study was to compare proportions of pathologic complete response (pCR) between MaBC 

and FBC by tumor subtype (TS). METHODS: MaBC and FBC treated with NAC between 2010 and 2016, with known TS, were evaluated from 

the National Cancer Database. Proportions of pCR (ypT0/Tis ypN0) were compared between sexes within TS by Fisher test. Multivariable 

logistic regression assessed the independent association of sex with pCR. Overall survival (OS) was estimated by Kaplan– Meier. RESULTS: 

A total of 385 MaBC and 68,065 FBC were included. Median time from initiation of NAC to surgery was 143 days in MaBC and 148 days in 

FBC. Proportions of pCR in MaBC and FBC by TS were: hormone receptor– positive/human epidermal growth factor receptor 2– negative 

(HR+/HER2– ): 4.9% vs 9.7%, p =  .01; HR+/HER2+: 16.1% vs 33.6%, p < .001; HR– /HER2+: 44.0% vs 53.2%, p =  .42; and HR– /HER2– : 21.4%

vs 32.1%, p = .18, respectively. FBC had twice the odds of pCR than MaBC (adjusted odds ratio, 2.0; 95% CI, 1.5– 2.8; p < .001). Five- year OS 
for MaBC with pCR vs not was 90% vs 64.7%; p = .02. Five- year OS for FBC with pCR vs not was 91.9% vs 75.3%; p < .01. CONCLUSIONS: 
Proportions and odds of pCR to NAC were numerically lower in MaBC compared with FBC for each TS and statistically significant for HR+/

HER2–  and HR+/HER2+. The independent association of sex with pCR was confirmed in multivariable analysis. pCR is prognostic in both 

MaBC and FBC. Cancer 2022;128:3796-3803. © 2022 The Authors. Cancer published by Wiley Periodicals LLC on behalf of American Cancer 

Society. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, 

distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes. 
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INTRODUCTION
Outcomes in male breast cancer (MaBC) have historically lagged behind those of female breast cancer (FBC), in part be-
cause of its rarity (~1% of all breast cancers) and the lack of prospective trials in men. Current treatment guidelines recom-
mend that men with breast cancer follow the same neoadjuvant chemotherapy (NAC) and anti- HER2 treatment strategies 
as women with breast cancer.1,2

NAC is a standard of care for many women with breast cancer because it allows for higher rates of breast- conserving surgery, 
axillary downstaging, in vivo assessment of tumor sensitivity to systemic therapy, and tailoring adjuvant therapy based on the re-
sponse achieved.3,4 One efficacy measure for NAC is pathologic complete response (pCR), which is particularly relevant because 
it reflects and can be analyzed as a surrogate for overall survival (OS), disease- free survival, and event- free survival.5 NAC use is 
lower in MaBC than in FBC6; however, the efficacy of NAC in MaBC and its outcomes are largely unknown.

With the goal of understanding the comparative efficacy of NAC between MaBC and FBC, we analyzed the National 
Cancer Database (NCDB) for patients with breast cancer on NAC and compared the proportion of pCR by tumor subtype 
between sexes. We also evaluated clinical response and OS.

MATERIALS AND METHODS

Data source and study design
Data for this study were obtained from the NCDB.7 NCDB currently collects and publishes cancer data nationwide, cover-
ing more than 70% of newly diagnosed invasive cancer cases at a variety of medical center types (eg, academic, community, 
Veterans Affairs) that are accredited by the Commission on Cancer Care.8 The data undergo quality checks and include 
Corresponding Author: José Pablo Leone, Dana- Farber Cancer Institute, 450 Brookline Ave, Boston, MA 02215, USA (josep_leone@dfci.harvard.edu).

1 Dana- Farber Cancer Institute, Boston, Massachusetts, USA; 2 Grupo Oncológico Cooperativo del Sur (GOCS), Neuquén, Argentina

Present Address Eric P. Winer, Yale Cancer Center, New Haven, CT 06510, USA.

This study was presented on June 5, 2021, in part at the 2020 Annual Meeting of the American Society of Clinical Oncology as Abstract 587.

† Bernardo A. Leone died on May 25, 2021. This manuscript is dedicated to his memory.

Additional supporting information may be found in the online version of this article. 

DOI: 10.1002/cncr.34448, Received: April 12, 2022; Revised: June 2, 2022; Accepted: June 22, 2022, Published online 
Library      (wileyonlinelibrary.com)

Cancer     November 1, 20223796

September 7, 2022 in Wiley Online 

mailto:
https://orcid.org/0000-0002-8537-652X
http://creativecommons.org/licenses/by-nc/4.0/
mailto:josep_leone@dfci.harvard.edu


  

tumor characteristics (including size, metastases, node, and 
grade), clinical and pathological staging, surgical and phar-
macological treatments, outcomes, and demographics and 
socioeconomic information.7

Using NCDB data, we evaluated men and women 
who were diagnosed with invasive, nonmetastatic breast can-
cer treated with NAC followed by surgery to the breast and 
axillary nodes between January 1, 2010, and December 31, 
2016. Although the NCDB does not provide information on 
the specific type of chemotherapy administered, the NCDB 
does report the dates of chemotherapy initiation and surgical 
excision. We defined NAC as patients who received their che-
motherapy before surgical excision and had 90 to 210 days 
between starting NAC and undergoing surgery. These limits 
were selected based on the optimal time required to com-
plete most NAC regimens, regardless of the specific agents 
included. Patients were excluded if the information about 
hormone receptor (HR), human epidermal growth factor 
receptor 2 (HER2), clinical T, clinical N, pathologic T, or 
pathologic N were unknown. Clinical and pathological can-
cer stage were recorded per the American Joint Committee on 
Cancer staging system, seventh edition.9 Figure 1 shows the 
flow diagram of the patient population included in the study.

Patients were categorized based on the information 
on their receptor status: HR+/HER2–  (estrogen recep-
tor [ER] and/or progesterone receptor [PR] positive and 
HER2 negative); HR+/HER2+ (ER and/or PR positive 
and HER2 positive); HR– /HER2+ (ER and PR negative 

and HER2 positive); and triple- negative (ER, PR, and 
HER2 negative).

The study was exempted from institutional review 
board approval because we used deidentified, publicly 
available data.

Statistical analysis
Comparisons of patient characteristics between men and 
women were made by χ2 test and Fisher exact test, as 
appropriate.

The primary end point of the study was pCR, de-
fined as the absence of invasive cancer in the breast and 
axillary nodes, regardless of ductal carcinoma in situ 
(ypT0/Tis, ypN0). We proceeded to compare propor-
tion of patients with pCR for MaBC and FBC for each 
tumor subtype by Fisher exact test. Odds ratios (ORs) 
of pCR were evaluated by logistic regression. We con-
ducted a multivariable logistic regression model to eval-
uate the impact of sex on the odds of pCR, adjusted for 
tumor subtype, tumor grade, tumor size, nodal status, 
age at diagnosis, race, Charlson- Deyo comorbidity score, 
and median income. Given that specific type of chemo-
therapy is unavailable in the NCDB, we included those 
variables in the adjusted model because these are factors 
associated with the type of chemotherapy used and with 
social determinants of health.

Secondary end points included clinical response 
and OS. Clinical response data were collected from the 

Figure 1. Flow diagram of patient population. NAC indicates neoadjuvant chemotherapy.
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NCDB variable “CS_SITESPECIFIC_FACTOR_21,” 
which categorizes response to neoadjuvant therapy as 
complete clinical response, partial response, response 
(unknown if complete or partial), and no response. 
Proportions of clinical responses were compared between 
MaBC and FBC using the Fisher exact test. OS was de-
fined as the time from diagnosis of breast cancer until 
death from any cause or last follow- up for patients who 
were censored. We selected date of breast cancer diagno-
sis (rather than date of surgery) for the starting point of 
all OS analyses because, in this retrospective study, the 
date of surgery is not uniform and using date of surgery 
would introduce potential lead- time bias given that pa-
tients could have undergone surgery as early as 90 days 
vs up to 210 days after diagnosis. We estimated OS by 
Kaplan– Meier method and compared OS by sex and by 
pCR using the log- rank test. In addition, we performed 
a multivariable Cox regression model to evaluate the im-
pact of sex on OS, adjusted for tumor subtype, tumor 
grade, tumor size, nodal status, pathologic response, age 
at diagnosis, race, Charlson- Deyo comorbidity score, 
and median income. All p values reported were two- 
sided, and p values < .05 were considered statistically 
significant. All statistical analyses were performed using 
STATA 12.0 (Stata Corporation, College Station, TX) 
and SPSS 20.0 (IBM Corporation, Armonk, NY).

RESULTS

Patient characteristics
Among 7721 MaBC and 859,096 FBC patients, 385 
MaBC (5%) and 68,065 FBC (7.9%) underwent NAC 
and were included in the study (Fig. 1). Table 1 describes 
the demographics of subjects included from the NCDB. 
Median age for MaBC was 58 years (range, 23– 88 years) 
and for FBC was 53 years (range, 18– 90 years). Charlson- 
Deyo comorbidity score was significantly higher for men 
than women (p = .038). Compared with FBC, MaBC had 
lower tumor grade and higher clinical stage. Statistically sig-
nificant differences in tumor subtype distribution were seen 
when comparing MaBC with FBC (p < .0001). Among the 
male population, 206 patients (53.5%) had HR+/HER2–  
tumors, 112 patients (29.1%) had HR+/HER2+ tumors, 
25 patients (6.5%) had HR– /HER2+ tumors, and 42 pa-
tients (10.9%) had triple- negative disease. The distribution 
of tumor subtypes in FBC were as follows: 37.2% HR+/
HER2– , 22.8% HR+/HER2+, 12.0% HR– /HER2+, and 
27.9% triple- negative. Median time from initial breast can-
cer diagnosis until initiation of NAC was 31 days in MaBC 
and 30 days in FBC. Median time from initiation of NAC 

to surgery was 143 days in MaBC and 148 days in FBC. 
Mastectomy was the most common surgery in both sexes, 
and it was more often performed in men than in women 
(81.0% vs. 63.8%, respectively; p < .0001).

Pathologic response to neoadjuvant 

chemotherapy

Proportions and odds of pCR to NAC were numerically 
lower in MaBC compared with FBC for each tumor 

TABLE 1. Patient Characteristics

Characteristics

Male Female

No. % No. % p

All patients 385 0.6 68,065 99.4
Age at diagnosis, y

<50 124 32.2 27,099 39.8 <.0001
50– 64 142 36.9 29,158 42.8
>64 119 30.9 11,808 17.3

Race
White 299 77.7 52,110 76.6 .235
Black 69 17.9 11,421 16.8
Other 15 3.9 3995 5.9
Unknowna 2 0.5 539 .8

Median income
<$40,227 72 18.7 11,434 16.8 .409
$40,227– $50,353 84 21.8 13,635 20.0
$50,354– $63,332 90 23.4 15,707 23.1
≥$63,333 135 35.1 26,475 38.9
Unknowna 4 1.0 814 1.2

Charlson- Deyo score
0 325 84.4 59,463 87.4 .038
1 44 11.4 7050 10.4
2 10 2.6 1155 1.7
≥3 6 1.6 397 .6

Histology
Ductal 330 85.7 56,835 83.5 .281
Lobular 13 3.4 3619 5.3
Mixed ductal and 

lobular
11 2.9 2307 3.4

Mixed ductal and 
other

12 3.1 1490 2.2

Carcinoma 19 4.9 3814 5.6
Grade

I 29 7.5 3410 5.0 <.0001
II 159 41.3 21,728 31.9
III/IV 167 43.4 38,075 55.9
Unknowna 30 7.8 4852 7.1

Clinical stage
I 33 8.6 7450 10.9 .004
II 207 53.8 40,145 59.0
III 145 37.7 20,470 30.1

Tumor subtype
HR+/HER2– 206 53.5 25,326 37.2 <.0001
HR+/HER2+ 112 29.1 15,539 22.8
HR– /HER2+ 25 6.5 8198 12.0
Triple negative 42 10.9 19,002 27.9

Surgery
Mastectomy 312 81.0 43,451 63.8 <0.0001
Partial mastectomy 73 19.0 24,593 36.1
Unknown 0 0.0 21 .0%

Abbreviations: HER2, human epidermal growth factor receptor 2; HR, hormone 
receptor.
aUnknown patients are excluded from the comparative analysis.
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subtype and statistically significant for HR+/HER2–  and 
HR+/HER2+ (Table 2). Rates of pCR for HR+/HER2–  
breast cancer in women and men were 9.7% and 4.9%, re-
spectively (p = .01; OR, 2.1; 95% CI, 1.1– 4.0). In HR+/
HER2+ breast cancer, rates of pCR in women and men 
were 33.6% and 16.1%, respectively (p < .001; OR, 2.6; 
95% CI, 1.6– 4.4).

To further evaluate the difference in pCR between 
MaBC and FBC, we conducted a multivariable model 
(Table 3). After adjusting for patient and tumor character-
istics, including tumor subtype, women had twice the odds 
of pCR than men (p < .001; OR, 2.0; 95% CI, 1.5– 2.8).

Clinical response to neoadjuvant chemotherapy
The degree of clinical response to NAC across all tumor 
subtypes is shown in Table S1. Among patients with 
known clinical response information, MaBC had a lower 
proportion of complete clinical response than FBC (13.5% 
vs 23.3%, respectively) and MaBC had a higher propor-
tion of no clinical response than FBC (10.6% vs 5.0%, 
respectively) (p < .001).

Survival analysis
As a secondary end point, we evaluated the associations 
of OS with pCR and sex. A total of 297 men (77.1% of 
the MaBC cohort) and 53,826 women (79.1% of the 
FBC cohort) had available information on both survival 

time and vital status and were included in the analyses 
of OS. Median follow- up for MaBC was 33 months 
(interquartile range, 20 months– 47 months). Median 
follow- up for FBC was 35 months (interquartile range, 
22 months– 54 months).

Figures  2A and 2B show that pCR was signifi-
cantly associated with OS in both men and women. 
Specifically, among MaBC who achieved pCR vs resid-
ual disease, the 5- year OS rate was 90.0% vs. 64.7% 
(p =  .02) (Fig. 2A). In FBC who achieved pCR vs re-
sidual disease, the 5- year OS rate was 91.9% vs 75.3% 
(p < .001) (Fig. 2B).

Univariate comparisons of OS between MaBC and 
FBC are shown in Figure 3A- C. Overall, FBC had better 
OS than MaBC with 5- year OS rate of 79.0% and 67.1%, 
respectively (p = .02) (Fig. 3A). There was no statistically 
significant difference in OS between FBC and MaBC when 
both achieved pCR (5- year OS rate 91.9% and 90.0%, 
respectively; p = .66) (Fig. 3B). We observed a numerical 
difference in OS between FBC and MaBC when both had 
residual disease (5- year OS rate 75.3% and 64.7%, respec-
tively; p = .11) (Fig. 3C).

In multivariable Cox regression analysis adjusted for 
patient and tumor characteristics and pathologic response, 
we observed no statistically significant difference in OS 
between FBC and MaBC (hazard ratio, 0.9; 95% CI,  
0.7– 1.2) (Table S2).

DISCUSSION
The outcomes of NAC for MaBC are not well described 
in the literature. We designed this study to compare 
the efficacy of NAC in MaBC with FBC according to 
tumor subtype. Our study showed that the rates of pCR 
in MaBC were numerically lower than in FBC within 
each tumor subtype with statistically significant differ-
ences in HR+/HER2–  and HR+/HER2+ subtypes. 
Multivariable analysis confirmed that the odds of pCR 
after NAC in men were half those in women. Similarly, 
clinical responses to NAC in men were lower than those 
in women. A possible explanation for the lower rate of 

TABLE 2. pCR by Tumor Subtype for Men and Women Receiving NAC

Tumor subtype

Male Female

p
Odds ratio (95% CI) 
pCR female v maleNo.

pCR (ypT0/Tis ypN0) 
(%) No.

pCR (ypT0/Tis ypN0) 
(%)

HR+/HER2– 206 4.9 25,326 9.7 .01 2.1 (1.1– 4.0)
HR+/HER2+ 112 16.1 15,539 33.6 <.001 2.6 (1.6– 4.4)
HR– /HER2+ 25 44 8198 53.2 .42 1.4 (0.7– 3.2)
Triple negative 42 21.4 19,002 32.1 .18 1.7 (0.8– 3.6)

Abbreviations: HER2, human epidermal growth factor receptor 2; HR, hormone receptor; NAC, neoadjuvant chemotherapy; pCR, pathologic complete response.

TABLE 3. Multivariable Logistic Regression for 
Pathologic Complete Response

Variable Odds ratio p

95% CI for odds 
ratio

Lower Upper

Sex (female vs male) 1.998 <.001 1.449 2.755

Adjusted for: tumor subtype (HR+/HER2– , HR+/HER2+, HR- /HER2+, triple 
negative); tumor grade (I, II, III/IV, unknown); tumor size (T1, T2, T3, T4); nodal 
status (N0, N1, N2, N3); age at diagnosis (<50 years, 50– 64 years, >64 years); 
race (White, Black, other, unknown); Charlson- Deyo score (0, 1, 2, ≥3); median 
income (<$40,227; $40,227– $50,353; $50,354– $63,332; ≥$63,333; unknown).
Abbreviations: CI, confidence interval; HER2, human epidermal growth factor 
receptor 2; HR, hormone receptor.
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pCR in men compared with women may be that breast 
cancer in men is more luminal driven. A recent study 
evaluated 67 MaBC samples by PAM50 and showed that 
90% were luminal A or B.10 Similarly, Christensen et 
al. conducted PAM50 analysis in 37 MaBC samples and 
reported 95% of cases having luminal A or B subtype.11 
The high prevalence of luminal disease in men may be 
associated with lower sensitivity to NAC and in turn, 
lower rates of pCR compared with women. Another pos-
sible explanation may be related to differences in the 
tumor microenvironment between MaBC and FBC. In 
fact, MaBC appears to have lower rates of immune cell 
infiltration and higher proportion of exhausted T cells.12 
Lower tumor- infiltrating lymphocytes are a known pre-
dictor of lower odds of pCR to NAC.13

FIGURE 2. Kaplan– Meier curves for overall survival by pathologic 
response in (A) men, and (B) women. HR indicates hazard ratio; 
OS, overall survival; pCR, pathologic complete response.

(A) 

(B) 

0.
00

0.
25

0.
50

0.
75

1.
00

13856 10871 5324 2361 519 0pCR (ypT0/is ypN0)
39970 31333 17066 8071 1908 0Residual disease

Number at risk

0 20 40 60 80 100
analysis time (months)

Residual disease
pCR (ypT0/is ypN0)

Overall Survival in women by pathologic response

0.
00

0.
25

0.
50

0.
75

1.
00

36 29 13 4 2 0pCR (ypT0/is ypN0)
261 193 89 35 10 0Residual disease

Number at risk

0 20 40 60 80 100
analysis time (months)

Residual disease
pCR (ypT0/is ypN0)

Overall Survival in men by pathologic response
0.

00
0.

25
0.

50
0.

75
1.

00

36 29 13 4 2 0pCR (ypT0/is ypN0)
261 193 89 35 10 0Residual disease

Number at risk

0 20 40 60 80 100
analysis time (months)

Residual disease
pCR (ypT0/is ypN0)

Overall Survival in men by pathologic response

OS at 5y (95% CI) HR P

pCR 90.0% (47.3% - 98.5%) 0.15 0.02

no pCR 64.7% (54.0% - 73.5%)

OS at 5y (95% CI) HR P

pCR 91.9% (91.2% - 92.6%) 0.28 <0.001

no pCR 75.3% (74.7% - 75.8%)

FIGURE 3. Kaplan– Meier curves for overall survival: (A) all men 
compared with all women; (B) men with pCR compared with 
women with pCR; and (C) men with residual disease compared 
with women with residual disease. Abbreviations: HR indicates 
hazard ratio; OS, overall survival; pCR, pathologic complete 
response.
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Two large meta- analyses have reported pCR rates to 
NAC in women with breast cancer and their association 
with recurrence- free survival.5,14 The rates of pCR in those 
meta- analyses are remarkably similar to the rates of pCR in 
women in our study. Specifically, in HR+/HER2–  breast 
cancer, the rate of pCR in our study was 9.7%, compared 
with 9.3% in Spring et al. In HR+/HER2+ breast can-
cer, our observed rate of pCR was 33.6%, vs 30.9% in 
Cortazar et al. In HR– /HER2+ disease, we observed a 
pCR rate of 53.2%, compared with 50.3% in Cortazar et 
al. Last, in triple- negative breast cancer, the rate of pCR in 
our study was 32.1% vs 32.6% in Spring et al. and 33.6% 
in Cortazar et al.5,14

Prior studies evaluating differences in prognosis 
between MaBC and FBC have shown worse survival 
in men.15,16 However, there are several factors that 
can affect OS, such as age at diagnosis, stage of breast 
cancer, tumor subtype, treatment received, and com-
pliance, among others. Our study evaluated both men 
and women undergoing NAC. When comparing OS be-
tween MaBC and FBC in our study overall (Fig. 3A), we 
observed that men had significantly worse survival than 
women, in line with those prior studies. This finding, 
however, may be due in part to the difference in pCR 
rates between sexes. In fact, when we compared the sur-
vival of men and women when both achieved pCR and 
when both had residual disease (non- pCR), differences 
in OS were not statistically significant, suggesting that 
pCR is prognostic for both men and women in a similar 
manner. Moreover, when we adjusted the analysis of OS 
for multiple relevant covariates, including pathologic re-
sponse, OS was not significantly different between men 
and women. Nonetheless, the disparity in pCR rates 
warrants further investigation to improve outcomes in 
men with this disease.

Two prior studies from our group demonstrated that 
men with HER2+ breast cancer have worse OS and breast 
cancer– specific survival than men with HR+/HER2–  dis-
ease.17,18 In addition, men with HER2+ breast cancer have 
worse OS and breast cancer– specific survival than women 
with HER2+ disease.15,16 The present study showed that, 
when compared with women with the same subtypes, men 
had a significantly lower rate of pCR in HR+/HER2+ and 
a numerically lower rate of pCR in HR– /HER2+ breast 
cancer. Two prior studies evaluated the distribution of in-
trinsic subtypes by PAM50 in male breast cancer samples 
and identified that ≥90% were genomically luminal B or 
luminal A.10,11 There was only one HER2+ case among 
both studies, and therefore the distribution of intrin-
sic subtypes within HER2+ male breast cancer remains 

unknown. Collectively, the data from the previously ref-
erenced studies10,11,15– 18 and our present analysis suggest 
that HER2+ breast cancer in men may be more luminal 
driven and may derive less benefit from anti- HER2 ther-
apies. Further studies on the mechanism of resistance of 
anti- HER2 therapies in men, as well as whether certain 
anti- HER2 drugs may be more effective in MaBC, are 
warranted.

We recognize that our study has several limitations. 
Detailed systemic therapy regimen information is unavail-
able in NCDB, which represents a major limitation when 
comparing pCR between sexes without being able to con-
firm that treatments administered were similar. In addition, 
the duration of NAC is unknown. NCDB provides the start 
date of NAC and the date of surgery, but the completion 
date of NAC is not provided. To address this limitation, we 
required that the timeframe from start of NAC to surgery 
was between 90 and 210 days, which is the standard dura-
tion for most of the NAC regimens and excludes any patient 
who may have received short course therapy as a bridge to 
surgery, or patients who may have been inoperable. In this 
regard, the similarity in pCR rates between our study and 
the meta- analyses are reassuring.5,14 Given that specific 
chemotherapy regimen information was not available, we 
were not able to include type of chemotherapy as a variable 
in the multivariable analyses. To mitigate this limitation, 
we included age at diagnosis, tumor size, nodal status, and 
comorbidities in both adjusted models because these are 
variables that are correlated with the type of chemotherapy 
administered in routine clinical practice. This multivariable 
model also allowed to adjust the pCR results for existing 
imbalances in characteristics between the sexes, such as 
higher stage and higher comorbidities in MaBC, among 
others. Some tumor subtypes in MaBC had small sample 
sizes, which unfortunately may have affected the possibil-
ity to observe significance in the HR– /HER2+ and triple- 
negative subtypes. This represents a significant limitation in 
our study, given that there are men with those subtypes of 
breast cancer for whom we need additional data. Despite 
the use of a very large database, the small sample size of 
men with HR– /HER2+ and triple- negative subtypes is ex-
pected because these tumor subtypes are very uncommon 
in men.18 This precluded us from being able to conduct 
multivariable analyses within specific tumor subtypes. 
Because of small sample size, some survival estimates have 
wide CIs and therefore should be interpreted with caution. 
The data on clinical response in our study are derived from 
the NCDB variable “CS_SITESPECIFIC_FACTOR_21,” 
which collects responses as documented by the individual 
medical centers and does not necessarily follow a response 
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criteria used in clinical trials. Unfortunately, approximately 
22% of patients had missing survival data for the secondary 
end point of OS. In addition, the NCDB does not report 
data on disease- free survival or breast cancer– specific sur-
vival. Last, given that baseline characteristics between men 
and women who received NAC were different, there may 
be a risk of potential confounding by indication to receive 
NAC between MaBC and FBC, particularly by tumor stage. 
However, in the multivariable analyses, we included several 
important covariates (including tumor size and nodal sta-
tus) to address this limitation. Moreover, existing data sug-
gest that the likelihood of pCR is regardless of tumor size 
and nodal status.5,19

Despite the limitations, our study has several 
strengths. First, our study compared pCR rates between 
MaBC and FBC by specific tumor subtypes. This is im-
portant, because almost 90% of men have HR+/HER2–  
breast cancer,18 and if compared only by sex, men would 
have lower pCR rates than women. In addition, we con-
ducted multivariable analyses that included key clinical 
and pathologic covariates and confirmed the independent 
association of sex with the likelihood of pCR. Another im-
portant strength is that our study evaluated a very clin-
ically relevant question as we now know that pathologic 
responses to NAC are not only prognostic, but also dictate 
the type of therapy that should be administered in the ad-
juvant setting.4 In this regard, the lower likelihood of pCR 
in MaBC seen in our study is a provocative finding and 
warrants further research in men with residual disease to 
improve outcomes. The results from our study are valuable 
to inform about the comparative efficacy of NAC between 
men and women with breast cancer, given that there has 
never been a prospective trial evaluating the efficacy of 
NAC in MaBC, and there are no prospective comparisons 
of the efficacy of NAC between sexes.

In summary, our study showed that men receiving 
NAC for breast cancer achieved lower proportions of 
pCR than women. These results suggest that, compared 
with FBC of the same subtypes, HR+/HER2–  and HR+/
HER2+ MaBC may be more resistant to NAC. We iden-
tified that pCR is prognostic both in men and women 
with breast cancer. Therefore, pCR may serve as an end 
point for clinical trials in MaBC, which is a rare disease, 
and facilitate the identification of effective therapies using 
smaller sample sizes.
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