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Purpose: This study aimed to explore the clinical characteristics of male breast

cancer (MBC) patients and the factors influencing their prognosis.

Methods: We conducted a retrospective case series analysis of 117 MBC cases

who were treated at Zhejiang Cancer Hospital from 2009 to 2022. Cox

proportional hazard model was used to identify prognostic factors of MBC.

Nomogramwas constructed based on these factors, which was further evaluated

by C-index and calibration curves.

Results: A total of 115 MBC cases were finally included in our analyses, with

median diagnosis age of 59 years. Of these cases, 80.0% were estrogen receptor

(ER) positive, 79.2% were progesterone receptor (PR) positive, 48.7% were human

epidermal growth factor receptor 2 (HER2) negative, and 42.6% had Ki67 levels

higher than 15%. 108 (93.9%) cases underwent radical mastectomy, while only 3

(2.6%) received breast-conserving surgery. The Logrank test suggested that

lymphocyte-to-monocyte ratio (LMR) was negatively associated with both

overall survival (OS) and disease-free survival (DFS) of MBC, while platelet-to-

lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio (NLR) were only

positively associated with OS (all P-values < 0.05). Multivariate regression

analysis showed that age (HR 1.08, 95% CI 1.03-1.13) was significant prognostic

factors for OS. Meanwhile, age (HR 1.06, 95% CI 1.02-1.10), histological

differentiation grade (poorly differentiated/undifferentiated vs. well-

differentiated: HR 2.55, 95% CI 1.05-6.17), and TNM stage (IV vs. I: HR 31.59,

95% CI 6.01-165.93) were also significant prognostic factors for DFS.

Nomograms were developed for DFS, with C-indexes of 0.782, indicating

good predictive performance.

Conclusion: Increased age, bigger tumor size, higher TNM stage, and lower

histological differentiation grade were associated with poor MBC prognosis, and

LMR, PLR, and NLR might be potential predictors for MBC prognosis.
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Introduction

Male breast cancer (MBC) is a rare cancer that comprises less

than 1% of all breast cancer cases (1, 2) and less than 1% of all

cancers of male. With the development of social economy and the

progress of breast cancer diagnosis technology, the global incidence

of MBC has been on the rise (3).

Given the infrequency of MBC cases, current clinical practices

for diagnosing, treating, and evaluating the prognosis of MBC often

rely on female breast cancer protocols, despite physiological

differences between men and women (4, 5). For example, a

multicenter study found that CDK 4–6 inhibitors, were effective

and safe options for men with hormone receptor-positive (HR+)

and human epidermal growth factor receptor 2-negative (HER2-)

metastatic breast cancer, similar to their effectiveness in female

breast cancer (6). Furthermore, MBC is frequently overlooked, and

men are inclined to receive diagnoses at later stages of the disease

and at more advanced ages than their female counterparts (7, 8).

Common risk factors associated with the prognosis of breast cancer,

such as age, ethnicity, tumor size, histological differentiation grade,

estrogen receptor (ER), progesterone receptor (PR), human

epidermal growth factor receptor 2 (HER2) and Ki-67, have been

well-recognized (9–12). Inflammatory biomarkers, such as

lymphocyte-to-monocyte ratio (LMR), platelet-to-lymphocyte

ratio (PLR), and neutrophil-to-lymphocyte ratio (NLR), have

been shown to be associated with the prognosis of esophageal,

cervical, and lung cancers (13–17). However, evidence on the

relationship between these inflammatory biomarkers and female

breast cancer was still limited and inconsistent (18–21). More

importantly, the study examining the association between these

inflammatory biomarkers and the prognosis of MBC was scarce. So

we aimed to investigate the prognostic factors of MBC, including

clinical features and inflammatory biomarkers, and construct a

nomogram for MBC. Our study might provide important clues for

clinical prognosis of MBC.
Materials and methods

Study participants

A total of 117 MBC cases who were treated at Zhejiang Cancer

Hospital from 2009 to 2022 were enrolled in current study. All MBC

cases were diagnosed by clinicians, and confirmed by pathological

examination. Exclusion criteria included cases readmitted for the

same condition, and those who were unable to complete follow-up.

Ultimately, 115 MBC cases were included in our analyses.
Data collection

Basic characteristics, clinical and histopathological features,

metastasis status, treatment methods, and inflammatory

biomarkers were collected. NLR was defined as the absolute

neutrophil count divided by the absolute lymphocyte count. PLR
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was defined as the absolute platelet count divided by the absolute

lymphocyte count. LMR was defined as the absolute lymphocyte

count divided by the absolute monocyte count. In addition, both

overall survival (OS) and disease-free survival (DFS) were recorded

as the two endpoints in current study. OS was defined as the

duration between the diagnosis of MBC and death from any cause.

DFS, on the other hand, was defined as the duration between

surgery and the occurrence of MBC recurrence (whether local,

regional, or distant), diagnosis of a second primary MBC, or death

from any cause.
Statistical analysis

All statistical analyses were performed using SPSS Statistics

version 25.0 and R version 4.2.2 software. Continuous variables

with normal distribution were described using mean ± standard

deviation (SD), otherwise median [(interquartile range) (IQR)] was

used. Categorical variables were described using frequency and

percentage [n (%)]. Kaplan-Meier survival curves were plotted,

and survival differences were compared using the Log-Rank test.

Univariate Cox proportional hazards regression model was used to

identify significant MBC-related factors, which were further

included in a multivariable Cox proportional hazards regression

model. A nomogram was developed using R packages such as “rms”

and “Survival” based on the identified prognostic factors of MBC,

using the Bootstrap method (n = 1000). Discrimination of the

nomogram was evaluated using the C-index with its 95%

confidence interval (CI). A higher C-index value indicates greater

accuracy of the model, and value greater than 0.70 generally

indicates good discrimination of the model. Calibration plot was

used to assess the consistency between the predicted survival rate

and the actual survival rate. The closer the curve is to the 45-degree

diagonal reference line, the more accurate the calibration of the

model. All tests were two-sided, and a P-value < 0.05 was

considered statistically significant.
Results

The age at diagnosis of the cases ranged from 20 to 82 years,

with a median (IQR) age of 59.0 (16.0) years, mean (SD) age of 58.6

(13.5) years. The clinical features of MBC patients were shown in

Table 1. Among the cases with MBC, 111 (96.5%) were married, 42

(36.5%) had a history of smoking, and 38 (33.0%) reported a history

of alcohol consumption. A family history of tumors was observed in

33.9% of cases, with 6 cases specifically having a family history of

breast cancer. 54.8% of tumors were located in the left breast, and

the histopathological characteristics were primarily composed of

tumors with a size of ≥ 2.0 cm (57.4%), invasive type (83.5%), and

poorly differentiated histology (42.6%). Lymph node metastasis was

present in 42.6% of cases. The molecular subtypes of the tumors

were predominantly estrogen receptor (ER) positive (80%),

progesterone receptor (PR) positive (79.2%), human epidermal

growth factor receptor 2 (HER2) negative (48.7%), and 66(57.4%)
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patients had Ki67 levels no higher than 15%. Triple-negative (ER

negative, PR negative, and HER2 negative) cases comprised only

1.7% of the total, while 4.3% of cases exhibited HER2

overexpression. The median (IQR) values of LMR, PLR and NLR

were 3.67 (2.17), 113.20 (66.33), and 2.13 (1.60), respectively.108

(93.9%) cases underwent radical mastectomy, while only 3 (2.6%)

received breast-conserving surgery. In addition, among the 13 MBC

patients diagnosed with TNM stage of IV, only one of them did not

undergo surgery, while the remaining 12 individuals all received

radical mastectomy. Among all patients, 63 (54.8%) individuals

received at least one of the postoperative adjuvant treatment of

radiotherapy, chemotherapy, or hormone therapy. During follow-

up period, 85 (73.9%) cases did not experience cancer distant

metastasis, while in patients with metastases, the most frequent

metastatic site was lungs (12 patients), followed by lymph nodes

and bones (both were 10 patients), with 11 of them developing

metastases in two or more locations. After a median follow-up time

of 78 months, 29 (25.2%) cases passed away during the follow-up

period, and 36 (31.3%) cases had a recurrence.
The median survival time of the 115 cases was 146 months, with a

5-year overall survival rate of 76.8% and a 10-year overall survival rate

of 66.9%. Univariable Cox regression analysis for prognostic factors

of MBC related to OS and DFS was shown in -Tables 2, 3 and

Supplementary Tables 1, 2. The results showed that 7 factors were

associated with worse OS in MBC: age (hazard ratio [HR] 1.11, 95%

confidence interval [CI] 1.07-1.16), tumor size (HR 4.42, 95%CI 1.68-

11.61), TNM stage (stage IV vs. I: HR 7.41, 95%CI 2.13-25.73), Ki67

(HR 2.30, 95%CI 1.07-4.92), distant metastasis (HR 4.56, 95%CI 2.17-

9.58),PLR (HR 2.83, 95%CI 1.29-6.24), and NLR (HR 3.16, 95%CI

1.39-7.19),while 4 factors were associated with better OS in MBC: ER

(HR 0.31, 95%CI 0.11-0.92), PR(HR 0.31, 95%CI 0.10-0.94), type of

surgery(radical mastectomy vs. no surgery: HR 0.17, 95%CI 0.04-

0.75), and LMR(HR 0.38, 95%CI 0.17-0.86). As for DFS, there were

six factors associated with DFS in MBC: age (HR 1.06. 95%CI 1.02-

1.09), tumor size (HR 3.19, 95%CI 1.57-6.47), histological

differentiation grade (poorly differentiated/undifferentiated vs. well-

differentiated: HR 3.98, 95% CI 1.37-11.55), TNM stage (stage IV vs.

I: HR 29.50, 95%CI 7.62-114.18), Ki67 (HR 2.74, 95%CI 1.41-5.35),

and LMR (HR 0.50, 95%CI 0.26-0.96). Furthermore, above

statistically significant factors were included in multivariate Cox

regression analysis. We only observed a positive association

between age and OS in MBC (Table 2), as well as age, tumor size,

histological differentiation grade, and TNM stage with DFS (Table 3).

Regarding the three inflammatory biomarkers LMR, PLR, and NLR,

we plotted their associations with the OS and DFS of MBC using

Kaplan-Meier survival curves. The Logrank test revealed that LMR

was significantly negatively associated with both OS and DFS of

MBC, while PLR and NLR were only positively associated with OS

(all P-values < 0.05) (Supplementary Figures 1A–D).

Nomograms for predicting DFS in MBC cases by incorporating

the statistically significant factors in multivariate Cox regression

analysis were shown in Figure 1. The prognostic nomograms

showed good discrimination, with C-index values of 0.782 (95%

CI: 0.578-0.904) for DFS. The bootstrapped calibration curves of the

nomograms for the predicted vs. actual survival probability

demonstrated a good fit (Figure 2).
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TABLE 1 MBC patient’s clinical characteristics (N = 115).

Characteristics n (%) Characteristics n (%)

Age(years),
median (IQR)

59.0
(16.0) ER

Age(years), mean (SD)
58.6
(13.5) Positive 92(80.0)

Smoking history Negative 8(7.0)

Yes 42(36.5) Unknown 15(13.0)

No 73(63.5) PR

Drinking history Positive 91(79.2)

Yes 38(33.0) Negative 9(7.8)

No 77(67.0) Unknown 15(13.0)

BMI (kg/m2) HER2

< 18.5 3(2.6) Positive 42(36.5)

18.5 – 25.0 82(71.3) Negative 56(48.7)

≥ 25.0 30(26.1) Unknown 17(14.8)

Family history
of cancer LMR, median (IQR) 3.67(2.17)

Yes 39(33.9) PLR, median (IQR)
113.20
(66.33)

No 76(66.1) NLR, median (IQR) 2.13(1.60)

Tumor location Type of surgery

Left 63(54.8)
Breast
conserving surgery 3 (2.6)

Right 48(41.7) Radical mastectomy 108 (93.9)

Bilateral 4(3.5) No surgery 4 (3.5)

Tumor size (cm)
Postoperative
treatment

< 2.0 49(42.6) Yes 63 (54.8)

≥ 2.0 66(57.4) No 52(45.2)

Differentiation Distant metastasis1

Well 20(17.4) Yes 30 (26.1)

Moderate 31(27.0) No 85 (73.9)

Poor/undifferentiated
49(42.6)

Site of
distant metastasis

Unknown 15(13.0) No metastasis 85 (73.9)

TNM stage Lung 12 (10.4)

I 28(24.4) Bone 10 (6.5)

II 38(33.0) Lymph node 10 (6.5)

III 23(20.0) Liver 5 (3.2)

IV 13(11.3) Brain 2 (1.3)

Unknown 13(11.3) Adrenal gland 1 (0.6)

Lymph node metastasis Others2 5 (4.3)

Positive 49(42.6)

(Continued)
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Discussion

Our study identified older age as significant prognostic predictors

for both OS and DFS in MBC cases, and poor tumor histological

differentiation, bigger tumor size, TNM stage of IV were only found to

be associated with a shorter DFS. Although LMR were all significantly

associated with both OS and DFS in univariate analysis, and PLR and

NLR were only significantly associated with OS, all these three

biomarkers did not show statistically significant inmultivariate analysis.

The median age of MBC cases in our study was 59 years (range

20-82 years) at diagnosis, which was in line with previous study
TABLE 1 Continued

Characteristics n (%) Characteristics n (%)

Negative 66(57.4)

Ki67

≤15% 66(57.4)

>15% 47(40.9)

Unknown 2(1.7)
IQR, interquartile range; SD, standard deviation; BMI, body mass index; ER, estrogen
receptor; PR, Progesterone receptor; HRE2, human epidermal growth factor receptor 2;
LMR, lymphocyte-to-monocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-
lymphocyte ratio.
1Distant metastasis occurred during the postoperative follow-up period.
2Other site of distant metastasis including kidney, thorax, chest wall, eyes and stomach.
TABLE 2 Univariable and multivariate Cox regression analysis for
prognostic factors of MBC related to overall survival.

Factors Univariable
Cox regression

Multivariate
Cox regression

HR
(95%CI)

P-
value

HR
(95%CI)

P-
value

Age(years) 1.11
(1.07-1.16)

4.347E-
7

1.08
(1.03-1.13)

0.001

Tumor size(cm)

< 2.0 1.00
(reference)

1.00
(reference)

≥ 2.0 4.42
(1.68-11.61)

0.003 2.04
(0.63-6.59)

0.233

TNM stage

I 1.00
(reference)

1.00
(reference)

II 2.03
(0.62-6.61)

0.240 1.37
(0.37-5.05)

0.636

III 3.12
(0.96-10.17)

0.059 1.61
(0.43-6.00)

0.480

IV 7.41
(2.13-25.73)

0.002 2.62
(0.54-12.75)

0.233

Ki67

≤15% 1.00
(reference)

1.00
(reference)

>15% 2.30
(1.07-4.92)

0.033 0.87
(0.33-2.27)

0.769

ER

Negative 1.00
(reference)

1.00
(reference)

Positive 0.31
(0.11-0.92)

0.035 0.64
(0.09-4.54)

0.659

PR

Negative 1.00
(reference)

1.00
(reference)

(Continued)
TABLE 2 Continued

Factors Univariable
Cox regression

Multivariate
Cox regression

HR
(95%CI)

P-
value

HR
(95%CI)

P-
value

PR

Positive 0.31
(0.10-0.94)

0.038 0.33
(0.05-2.17)

0.247

Type of surgery

No surgery 1.00
(reference)

1.00
(reference)

Breast
conserving surgery1

0.17
(0.01-1.96)

0.154 – –

Radical mastectomy 0.17
(0.04-0.75)

0.019 0.26
(0.03-1.94)

0.187

Distant metastasis

No 1.00
(reference)

1.00
(reference)

Yes 4.56
(2.17-9.58)

6.200E-
5

1.15
(0.42-3.14)

0.786

LMR

< 3.67 1.00
(reference)

1.00
(reference)

≥ 3.67 0.38
(0.17-0.86)

0.020 1.58
(0.45-5.49)

0.474

PLR

< 113.20 1.00
(reference)

1.00
(reference)

≥ 113.20 2.83
(1.29-6.24)

0.010 0.82
(0.29-2.36)

0.713

NLR

< 2.13 1.00
(reference)

1.00
(reference)

≥ 2.13 3.16
(1.39-7.19)

0.006 1.46
(0.48-4.42)

0.505
fron
HR, hazard ratio; CI, confidence interval; ER, estrogen receptor; PR, Progesterone receptor;
LMR, lymphocyte-to-monocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-
lymphocyte ratio.
1 In multivariate Cox regression, there was only one patient in this group, so HR (95%CI) and
P-value could not be calculated.
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reporting a similar median age of around 60 years old in MBC cases

of different races (9, 22–24). Of the MBC cases in our study, 33.9%

had a family history of malignant tumors, including 5.2% with a

family history of breast cancer, which is consistent with previous

research indicating that 5% to 10% of MBC cases have a family

history of cancer (9, 25). Invasive ductal carcinoma was reported to

be the most common histopathological subtype of MBC cases (2, 7).

Similarly, in our study, 72.2% of MBC cases were diagnosed with

invasive ductal carcinoma. In addition, the majority of MBC cases

of our study had a TNM stage of I or II, which was consistent with

previous research (22, 24). Previous studies have indicated that

most MBC patients have ER and PR positive tumors while being

HER2 negative (2, 23, 26). In our study, approximately 80% of MBC

patients exhibited positive expression of ER and PR, but negative

expression of HER2. Previous studies have reported that the

primary tumor was commonly found in the left breast (25), and

the most frequent sites of distant metastasis were the bone, lung,
Frontiers in Oncology 05
and lymph nodes (25, 27). Similarly, 54.8% of patients in our study

were diagnosed with breast cancer in the left breast, and the three

most common sites of metastasis were the bones, lungs, and

lymph nodes.

Previous studies have reported inconsistent findings regarding

the prognostic factors in MBC cases. A study of 10,873 MBC cases

from the National Cancer Data Base in the US showed that older

age, black race, higher Charlson comorbidity index, higher tumor

grade and stage, and receipt of total mastectomy were associated

with poorer OS, while residing in a high income area, positive PR

expression and administration of chemotherapy, radiation or

endocrine therapy were associated with better OS (22). For

immunohistochemistry indicators of MBC, a study based on the

SEER database found that MBC cases with HER2-negative having

longer OS and higher 4-year OS rates, but did not significantly affect

disease-specific survival (DSS) (28). A case-control study involving

65 male breast cancer patients from the Department of Veteran’s

Affairs (DVA) Cancer Registry found that the survival rate was

higher for ER-positive patients, while PR status and Ki67 were not

associated with survival in men with breast cancer (29). A cohort

study including 643 MBC cases from Danish found that increased

age, bigger tumor size, positive lymph node status, higher grade and

Luminal B subtype were risk factors for OS in MBC cases (30). For

Chinese population, a study with 152 MBC cases reported that

tumor size, radical mastectomy, and hormone therapy were risk

factors for both OS and DFS in MBC cases (31), while another study

of 77 Chinese MBC cases only found that M stage was significant

prognostic factor, and ER, PR, and HER2 status had no impact on

OS of MBC (9). In our study, multivariate analysis showed that age

were significant prognostic factors for OS of MBC, and age, tumor

size, histological differentiation grade, and TNM stage were

significant prognostic factors for DFS, and only univariate

analysis showed that Ki67>15% was associated with shorter OS

and DFS of MBC, while ER and PR positive was associated with

longer OS. However, HER2 expression was not significantly

associated with either OS or DFS of MBC. Our study’s results

might differ from other studies due to differences in ethnicity,

sample size, and consideration of confounding factors.

Previous studies have reported inconsistent results regarding

the association between inflammatory markers and prognosis of

breast cancer. Several studies suggested that higher levels of LMR

were associated with better prognosis of breast cancer, while higher

levels of PLR were associated with worse prognosis (20, 32–34).

However, another study indicated that NLR, PLR, and LMR in

MBC had no statistically significant correlation with either DFS or

OS (18). The potential mechanisms of LMR, PLR, and NLR might

involve that T lymphocytes such as CD4 and CD8 play a role in

tumor suppression mechanisms such as cancer immunosurveillance

and cancer immunosedition by inducing tumor cell apoptosis,

thereby inhibiting tumor cell proliferation and migration (35).

Our study reported that higher LMR levels were associated with

better prognosis of MBC, and higher PLR and NLR levels were

associated with worse prognosis of MBC.

A nomogram is a simple graphical representation of a statistical

prediction model that estimates the probability of an event and is
TABLE 3 Univariable and multivariate Cox regression analysis for
prognostic factors of MBC related to disease-free survival1.

Factors Univariable
Cox regression

Multivariate
Cox regression

HR
(95%CI)

P-
value

HR
(95%CI)

P-
value

Age(years) 1.06(1.02-1.09) 0.001 1.06(1.02-1.10) 0.007

Tumor size(cm)

< 2.0 1.00(reference) 1.00(reference)

≥ 2.0 3.19(1.57-6.47) 0.001 2.55(1.05-6.17) 0.038

Differentiation

Well 1.00(reference) 1.00(reference)

Moderate 1.42(0.43-4.73) 0.566 1.16(0.33-4.05) 0.822

Poor/
undifferentiated

3.98
(1.37-11.55)

0.011 3.23
(1.03-10.12)

0.044

TNM stage

I 1.00(reference) 1.00(reference)

II 1.56(0.69-3.53) 0.289 1.84(0.65-5.20) 0.248

III 1.72(0.61-4.84) 0.304 0.87(0.25-2.97) 0.818

IV 29.50
(7.62-114.18)

9.499E-7 31.59
(6.01-165.93)

4.500E-5

Ki67

≤15% 1.00(reference) 1.00(reference)

>15% 2.74(1.41-5.35) 0.003 1.20(0.53-2.73) 0.659

LMR

< 3.67 1.00(reference) 1.00(reference)

≥ 3.67 0.50(0.26-0.96) 0.037 0.97(0.44-2.13) 0.933
HR, hazard ratio; CI, confidence interval; PR, progesterone receptor; LMR, lymphocyte-to-
monocyte ratio; PLR, platelet-to-lymphocyte ratio.
1Only patients who did not develop distant metastases during the follow-up period were
retained in this analysis.
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widely used in cancer prognosis (36). As the fifth year after surgery

is the high-risk period for recurrence and metastasis of breast

cancer cases (32), and the 10-year survival rate of breast cancer is

over 50% (37), predicting the 5-year and 10-year survival rates of

MBC cases is of great clinical significance. Therefore, we

constructed nomograms for DFS for MBC cases, with predictors

of age, tumor size, histological differentiation grade, and TNM

stage. The C-index of nomogram showed a high degree of

discrimination (C-index: 0.782, 95%CI: 0.578-0.904), and the

calibration curves displayed good accuracy, suggesting that this

nomogram can effectively predict the 5-year and 10-year DFS of

MBC cases and provide a basis for predicting their prognoses.
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There were some limitations in the present study. Firstly, this is

a single-center, retrospective study, and some cases’ basic data was

not complete, which may lead to bias. Secondly, nomogram model

for MBC was only validated internally, and external validation was

needed. Thirdly, we were unable to conduct subgroup analyses

according to different subtypes or other characteristics due to the

limited sample size of MBC cases. Fourthly, previous studies have

reported the correlation between breast cancer and genetic factors

(5), however, genetic data were not collected in current study.

In conclusion, MBC cases were mainly ER and PR positive,

HER2 negative. Age was significant factors influencing OS of MBC,

whereas age, tumor size, histological differentiation grade, and
FIGURE 1

Nomograms of 5-year and 10-year for DFS among MBC cases. Each factor in the nomogram was assigned a weighted number of points, and the
total points for each case corresponded to 5-year or 10-year predicted DFS.
FIGURE 2

Calibration curves of 5-year and 10-year for DFS among MBC cases. The x-axis is nomogram-predicted probability of survival and y-axis is actual
survival. The bootstrapping method was used for the internal validation of the nomogram. The black dotted line indicates perfect calibration.
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TNM stage were significant factors influencing DFS of MBC.

Inflammatory markers might hold certain predictive value for the

prognosis of MBC. Hence, future clinical practice needs to allocate

appropriate attention to inflammation biomarkers, while larger

sample studies are warranted to further verify our findings.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding authors.
Ethics statement

The studies involving humans were approved by the Ethical

Committee of Zhejiang Cancer Hospital (No.IRB-2020-237). The

studies were conducted in accordance with the local legislation and

institutional requirements. The participants provided their written

informed consent to participate in this study.
Author contributions

HL: Investigation, Resources, Software, Writing – original draft.

BH: Conceptualization, Software, Visualization, Writing – original

draft. YM: Validation, Writing – review & editing. WC:

Investigation, Resources, Writing – review & editing. CM:

Investigation, Resources, Writing – review & editing. SY:

Methodology, Supervision, Writing – review & editing, Funding

acquisition. JL: Methodology, Supervision, Writing – review

& editing.
Frontiers in Oncology 07
Funding

This work was jointly supported by grants from Zhejiang

Medical and Health Science and Technology Plan (2022KY671);

Zhejiang Province Traditional Chinese Medicine Science and

Technology Plan(2023ZL286).
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1362826/

full#supplementary-material

SUPPLEMENTARY FIGURE 1

Kaplan-Meier analyses for OS (A–C) and DFS (D–F) in MBC cases according

to lymphocyte-to-monocyte ratio (LMR), platelet-to-lymphocyte ratio (PLR),

and neutrophil-to-lymphocyte ratio (NLR).
References
1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J
Clin. (2022) 72:7–33. doi: 10.3322/caac.21708

2. Fox S, Speirs V, Shaaban AM. Male breast cancer: an update. Virchows Arch.
(2022) 480:85–93. doi: 10.1007/s00428-021-03190-7

3. Gucalp A, Traina TA, Eisner JR, Parker JS, Selitsky SR, Park BH, et al. Male breast
cancer: a disease distinct from female breast cancer. Breast Cancer Res Treat. (2019)
173:37–48. doi: 10.1007/s10549-018-4921-9

4. Wang B, Wang H, Zhao A, Zhang M, Yang J. Poor prognosis of male triple-
positive breast Cancer patients: a propensity score matched SEER analysis and
molecular portraits. BMC Cancer. (2021) 21:523. doi: 10.1186/s12885-021-08267-9

5. Giordano SH. Breast cancer in men. N Engl J Med. (2018) 379:1385–6.
doi: 10.1056/NEJMc1809194

6. Yildirim HC, Mutlu E, Chalabiyev E, Ozen M, Keskinkilic M, On S, et al. Clinical
outcomes of cyclin-dependent kinase 4-6 (CDK 4-6) inhibitors in patients with male
breast cancer: A multicenter study. Breast. (2022) 66:85–8. doi: 10.1016/
j.breast.2022.09.009

7. Ruddy KJ, Winer EP. Male breast cancer: risk factors, biology, diagnosis,
treatment, and survivorship. Ann Oncol. (2013) 24:1434–43. doi: 10.1093/annonc/
mdt025

8. Wang X, Liu S, Xue Y. Clinicopathological features and prognosis of male breast
cancer. J Int Med Res. (2021) 49:3000605211049977. doi: 10.1177/03000605211049977

9. Wang W, Xu X, Tian B, Wang Y, Du L, Sun T, et al. Clinical features of patients
with male breast cancer in Shanxi province of China from 2007 to 2016. J Investig Med.
(2019) 67:699–705. doi: 10.1136/jim-2018-000823
10. Tan KF, Adam F, Hussin H, Mohd Mujar NM. A comparison of breast cancer
survival across different age groups: a multicentric database study in Penang, Malaysia.
Epidemiol Health. (2021) 43:e2021038. doi: 10.4178/epih.e2021038

11. Kreklau A, Nel I, Kasimir-Bauer S, Kimmig R, Frackenpohl AC, Aktas B. An
observational study on breast cancer survival and lifestyle related risk factors. Vivo.
(2021) 35:1007–15. doi: 10.21873/invivo.12344

12. Sestak I, Cuzick J. Markers for the identification of late breast cancer recurrence.
Breast Cancer Res. (2015) 17:10. doi: 10.1186/s13058-015-0516-0

13. Song Q, Wu JZ, Wang S. Low preoperative lymphocyte to monocyte ratio serves
as a worse prognostic marker in patients with esophageal squamous cell carcinoma
undergoing curative tumor resection. J Cancer. (2019) 10:2057–62. doi: 10.7150/
jca.29383

14. Chen CJ, Lee CT, Tsai YN, Tseng CM, Chen TH, Hsu MH, et al. Prognostic
significance of systemic inflammatory response markers in patients with superficial
esophageal squamous cell carcinomas. Sci Rep. (2022) 12:18241. doi: 10.1038/s41598-
022-21974-y

15. Trinh H, Dzul SP, Hyder J, Jang H, Kim S, Flowers J, et al. Prognostic value of
changes in neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR)
and lymphocyte-to-monocyte ratio (LMR) for patients with cervical cancer undergoing
definitive chemoradiotherapy (dCRT). Clin Chim Acta. (2020) 510:711–6. doi: 10.1016/
j.cca.2020.09.008

16. Mandaliya H, Jones M, Oldmeadow C, Nordman II. Prognostic biomarkers in
stage IV non-small cell lung cancer (NSCLC): neutrophil to lymphocyte ratio (NLR),
lymphocyte to monocyte ratio (LMR), platelet to lymphocyte ratio (PLR) and advanced
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fonc.2024.1362826/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2024.1362826/full#supplementary-material
https://doi.org/10.3322/caac.21708
https://doi.org/10.1007/s00428-021-03190-7
https://doi.org/10.1007/s10549-018-4921-9
https://doi.org/10.1186/s12885-021-08267-9
https://doi.org/10.1056/NEJMc1809194
https://doi.org/10.1016/j.breast.2022.09.009
https://doi.org/10.1016/j.breast.2022.09.009
https://doi.org/10.1093/annonc/mdt025
https://doi.org/10.1093/annonc/mdt025
https://doi.org/10.1177/03000605211049977
https://doi.org/10.1136/jim-2018-000823
https://doi.org/10.4178/epih.e2021038
https://doi.org/10.21873/invivo.12344
https://doi.org/10.1186/s13058-015-0516-0
https://doi.org/10.7150/jca.29383
https://doi.org/10.7150/jca.29383
https://doi.org/10.1038/s41598-022-21974-y
https://doi.org/10.1038/s41598-022-21974-y
https://doi.org/10.1016/j.cca.2020.09.008
https://doi.org/10.1016/j.cca.2020.09.008
https://doi.org/10.3389/fonc.2024.1362826
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Lei et al. 10.3389/fonc.2024.1362826
lung cancer inflammation index (ALI). Transl Lung Cancer Res. (2019) 8:886–94.
doi: 10.21037/tlcr.2019.11.16

17. Lang C, Egger F, Alireza Hoda M, Saeed Querner A, Ferencz B, Lungu V, et al.
Lymphocyte-to-monocyte ratio is an independent prognostic factor in surgically
treated small cell lung cancer: An international multicenter analysis. Lung Cancer.
(2022) 169:40–6. doi: 10.1016/j.lungcan.2022.05.010

18. Li X, Wang J, Fu J, Xie XH, Xie XM. Prognostic significance of preoperative
serum inflammation markers in patients with male breast cancer. Transl Cancer Res.
(2021) 10:4002–8. doi: 10.21037/tcr-21-693

19. Lee KH, Kim EY, Yun JS, Park YL, Do SI, Chae SW, et al. The prognostic and
predictive value of tumor-infiltrating lymphocytes and hematologic parameters in patients
with breast cancer. BMC Cancer. (2018) 18:938. doi: 10.1186/s12885-018-4832-5

20. Cho U, Park HS, Im SY, Yoo CY, Jung JH, Suh YJ, et al. Prognostic value of
systemic inflammatory markers and development of a nomogram in breast cancer. PloS
One. (2018) 13:e0200936. doi: 10.1371/journal.pone.0200936

21. Dal F, Okmen H, Ulusan K, Havare SB, Orhan B, Colak S, et al. Hemogram index
parameters in the evaluation of male breast cancer and inflammatory response: a case-
control study. Rev Assoc Med Bras. (2022) 68:94–9. doi: 10.1590/1806-9282.20210865

22. Yadav S, Karam D, Bin Riaz I, Xie H, Durani U, Duma N, et al. Male breast
cancer in the United States: Treatment patterns and prognostic factors in the 21st
century. Cancer. (2020) 126:26–36. doi: 10.1002/cncr.32472

23. Cardoso F, Bartlett JMS, Slaets L, van Deurzen CHM, van Leeuwen-Stok E,
Porter P, et al. Characterization of male breast cancer: results of the EORTC 10085/
TBCRC/BIG/NABCG International Male Breast Cancer Program. Ann Oncol. (2018)
29:405–17. doi: 10.1093/annonc/mdx651

24. Masci G, Caruso M, Caruso F, Salvini P, Carnaghi C, Giordano L, et al.
Clinicopathological and immunohistochemical characteristics in male breast cancer: A
retrospective case series. Oncologist. (2015) 20:586–92. doi: 10.1634/theoncologist.2014-0243

25. Koseci T, Haksoyler V, Olgun P, Koyuncu MB, Bozkurt Duman B, Cil T. Male
breast cancer: clinical, demographical, and pathological features in a cohort of 41
patients. Cureus. (2021) 13:e17812. doi: 10.7759/cureus.17812

26. Humphries MP, Sundara Rajan S, Honarpisheh H, Cserni G, Dent J, Fulford L,
et al. Characterisation of male breast cancer: a descriptive biomarker study from a large
patient series. Sci Rep. (2017) 7:45293. doi: 10.1038/srep45293
Frontiers in Oncology 08
27. Leon-Ferre RA, Giridhar KV, Hieken TJ, Mutter RW, Couch FJ, Jimenez RE,
et al. A contemporary review of male breast cancer: current evidence and
unanswered questions. Cancer Metastasis Rev. (2018) 37:599–614. doi: 10.1007/
s10555-018-9761-x

28. Chen L, Weng YM, Hu MX, Peng M, Song QB. Effects of HER2 status on the
prognosis of male breast cancer: a population-based study. Onco Targets Ther. (2019)
12:7251–60. doi: 10.2147/OTT.S209949

29. Wang-Rodriguez J, Cross K, Gallagher S, Djahanban M, Armstrong JM,
Wiedner N, et al. Male breast carcinoma: correlation of ER, PR, Ki-67, Her2-Neu,
and p53 with treatment and survival, a study of 65 cases.Mod Pathol. (2002) 15:853–61.
doi: 10.1097/01.MP.0000022251.61944.1D

30. Jylling AMB, Jensen V, Lelkaitis G, Christiansen P, Nielsen SS, Lautrup MD.
Male breast cancer: clinicopathological characterization of a National Danish cohort
1980-2009. Breast Cancer. (2020) 27:683–95. doi: 10.1007/s12282-020-01066-3

31. Zhao J, Wang B, Zhao J, Mao Y, Liu J, Yang Y. Male breast cancer: A closer look
at patient and tumor characteristics and factors associated with survival. Thorac
Cancer. (2020) 11:3107–16. doi: 10.1111/1759-7714.13611

32. Yin Y, Zhang Y, Li L, Zhang S, Liu N, Yuan S. Prognostic value of pretreatment
lymphocyte-to-monocyte ratio and development of a nomogram in breast cancer
patients. Front Oncol. (2021) 11:650980. doi: 10.3389/fonc.2021.650980

33. Song DB, Li XX, Zhang XJ. Expression and prognostic value of ratios of platelet
lymphocyte, neutrophil lymphocyte and lymphocyte monocyte in breast cancer
patients. Am J Transl Res. (2022) 14:3233–9.

34. Huszno J, Kolosza Z, Mrochem-Kwarciak J, Zajusz A. Prognostic value of the
neutrophil-lymphocyte, platelet-lymphocyte, and monocyte-lymphocyte ratios in male
breast cancer patients. Oncology. (2020) 98:487–92. doi: 10.1159/000505627

35. Ostroumov D, Fekete-Drimusz N, Saborowski M, Kuhnel F, Woller N. CD4 and
CD8 T lymphocyte interplay in controlling tumor growth. Cell Mol Life Sci. (2018)
75:689–713. doi: 10.1007/s00018-017-2686-7

36. Iasonos A, Schrag D, Raj GV, Panageas KS. How to build and interpret a
nomogram for cancer prognosis. J Clin Oncol. (2008) 26:1364–70. doi: 10.1200/
JCO.2007.12.9791

37. Sancho-Garnier H, Colonna M. [Breast cancer epidemiology]. Presse Med.
(2019) 48:1076–84. doi: 10.1016/j.lpm.2019.09.022
frontiersin.org

https://doi.org/10.21037/tlcr.2019.11.16
https://doi.org/10.1016/j.lungcan.2022.05.010
https://doi.org/10.21037/tcr-21-693
https://doi.org/10.1186/s12885-018-4832-5
https://doi.org/10.1371/journal.pone.0200936
https://doi.org/10.1590/1806-9282.20210865
https://doi.org/10.1002/cncr.32472
https://doi.org/10.1093/annonc/mdx651
https://doi.org/10.1634/theoncologist.2014-0243
https://doi.org/10.7759/cureus.17812
https://doi.org/10.1038/srep45293
https://doi.org/10.1007/s10555-018-9761-x
https://doi.org/10.1007/s10555-018-9761-x
https://doi.org/10.2147/OTT.S209949
https://doi.org/10.1097/01.MP.0000022251.61944.1D
https://doi.org/10.1007/s12282-020-01066-3
https://doi.org/10.1111/1759-7714.13611
https://doi.org/10.3389/fonc.2021.650980
https://doi.org/10.1159/000505627
https://doi.org/10.1007/s00018-017-2686-7
https://doi.org/10.1200/JCO.2007.12.9791
https://doi.org/10.1200/JCO.2007.12.9791
https://doi.org/10.1016/j.lpm.2019.09.022
https://doi.org/10.3389/fonc.2024.1362826
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Clinical characteristics and prognostic factors of male breast cancer in China
	Introduction
	Materials and methods
	Study participants
	Data collection
	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


