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[ Abstract] Objective To explore the prognostic factors of male breast cancer (MBC)
patients, and construct a survival prognostic nomogram for MBC patients, and predict the 3-year
and 5-year overall survival rates. Methods Patients from the Surveillance, Epidemiology, and
End Results (SEER) cancer registry database were included, along with MBC patients from the
Affiliated Hospital of North Sichuan Medical College, Suining Central Hospital, and Deyang
People's Hospital. Clinical baseline data and survival information of the patients were obtained. The
data of patients from the SEER database served as the training coherent, and the data of patients
from 3 hospitals as the validation coherent. Independent prognostic factors for the overall survival
(OS) of MCB patients were determined by univariate and multivariate Cox regression analysis. A
nomogram predicting 3-year and 5-year survival rates for MBC patients was constructed based on
the independent prognostic factors, and its accuracy and practical application value were assessed
using calibration curves, the concordance index (C-index), receiver operating characteristic curves
(ROC), and decision curve analysis (DCA). Results A total of 3,387 MBC patients were included,
3,307 patients were in training coherent and 80 patients were in validation coherent. After
univariate and multivariate Cox regression analysis of the training set, it was found that diagnostic
age, histological grade, TNM stage, prgesterone receptor status, surgery, chemotherapy, and
radiotherapy were the independent prognostic factors for MBC. These factors were incorporated
into the nomogram model and validated, with a C-index of 0.711 for the training set and 0.787
for the external validation set. In the training set, the nomogram showed an AUC of 0.744 for
3-year OS and an AUC of 0.720 for 5-year OS; in the validation set, the nomogram showed an
AUC of 0.835 for 3-year OS and an AUC of 0.858 for 5-year OS. The ROC curve indicated good
discriminative ability of the model, the calibration curve showed good predictive performance, and
the DCA curve indicated high clinical utility of the model. Conclusion The nomogram provides a
reliable and practical method for predicting the prognosis of MBC patients, aiding in personalized

treatment decisions and thereby improving patient outcomes.
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Table 1. Baseline characteristics of MBC patients (n, %)

REAIE Y& (n=3307) BEdE (n=80) it (n=3387) pa:t PlE
W (%) 1.472 0.225
<60 893 (27.0) 27 (33.8) 920 (27.2)
>60 2414 (73.0) 53 (66.3) 2467 (72.8)
i <0.001"*
EPN 2661 (80.5) 0(0) 2661 (78.6)
EYN 470 (14.2) 0(0) 470 (13.9)
He 176 (5.3) 80 (100 ) 256 (7.6)
TSR <0.001"
g 470 (14.2) 0(0) 470 (13.9)
[ 2334 (70.6) 80 (100) 2414 (71.3)
HeE 503 (15.2) 0(0) 503 (14.9)
JIEE /N (mm ) 20.131 <0.001
<20 1353 (40.9) 13 (16.3) 1366 (40.3)
20~50 1676 (50.7) 59 (73.8) 1735 (51.2)
=350 278 (8.4) 8 (10.0) 286 (8.4)
P 1.730 0.188
i 1755 (53.1) 36 (45.0) 1791 (52.9)
+H 1552 (46.9) 44 (55.0) 1596 (47.1)
AR 0.013"
TR A 2815 (85.1) 60 (75.0) 2875 (84.9)
N 32 (1.0) 3(38) 35(1.0)
HeE 460 (13.9) 17 (21.3) 477 (14.1)
HAE N <0.001"
1 407 (12.3) 2(25) 409 (12.1)
2 1746 (52.8) 63 (78.8) 1809 (53.4)
3 1154 (34.9) 15 (18.8) 1169 (34.5)
T34 30.215 <0.001
Tl 1529 (46.2) 16 (20.0) 1545 (45.6)
™ 1456 (44.0) 45 (56.3) 1501 (44.3)
T3 85 (2.6) 6(7.5) 91 (2.7)
T4 237 (72) 13 (16.3) 250 (74)
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HEAE YA (n=3307)  HGUFHE (n=80) Bt (n=3387) P! P

N/ 0.011"
NO 1893 (57.2) 49 (61.3) 1942 (57.3)
N1 994 (30.1) 18 (2255) 1012 (29.9)
N2 277 (8.4) 4 (5.0) 281 (8.3)
N3 143 (43) 9 (11.3) 152 (4.5)

M3 198.082 <0.001
MO 3250 (98.3) 59 (73.8) 3309 (97.7)
M1 57 (1.7) 21 (26.3) 78 (2.3)

AJCCH ] 195.869 <0.001
I 1241 (37.5) 13 (16.3) 1254 (37.0)
I 1450 (43.8) 35 (43.8) 1485 (43.8)
I 559 (16.9) 12 (15.0) 571 (16.9)
v 57 (1.7) 20 (25.0) 77 (2.3)

ERIRZS 79.229 <0.001
Bk 72 (2.2) 15 (18.8) 87 (2.6)
R 3235(97.8) 65 (81.3) 3300 (97.4)

PRIRZS 17.861 <0.001
[ 277 (84) 18 (22.5) 295 (8.7)
PR 3030 (91.6) 62 (77.5) 3092 (91.3)

HER2RZA 33.776 <0.001
Bk 2899 (87.7) 52 (65.0) 2951 (87.1)
R 408 (12.3) 28 (35.0) 436 (129)

TA 9.443 0.001
N 149 (4.5) 10 (12.5) 159 (4.7)
i 3158 (95.5) 70 (87.5) 3228 (95.3)

[(#is 9.960 0.001
w 2081 (62.9) 36 (45.0) 2117 (62.5)
= 1226 (37.1) 44 (55.0) 1270 (37.5)

/Cig 4.566 0.024
& 2345 (70.9) 66 (82.5) 2411 (71.2)
& 962 (29.1) 14 (17.5) 976 (28.8)
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Table 2. Univariate and multivariate analyses of variables associated with OS for MBC patients

A AR AT EASEwinii
HR (95%CI ) P{H HR (95%CI ) Pl
W (%) <0.001 <0.001
<60 1.00 1.00
>60 225 (1.83, 2.76) <0.001 227 (1.83, 2.81) <0.001
Tl 0.837 -
HA 1.00 _
YN 1.24 (1.02, 1.51) 0.028 =
HoAt” 0.64 (0.42, 0.99) 0.043 -
VN 0.036 0.514
Mgy 1.00 1.00
CiF 0.63 (0.52, 0.77) <0.001 0.58 (0.47, 0.71) <0.001
HE 1.21 (0.95, 1.52) 0.118 0.99 (0.77, 1.26) 0.908
JifEg /N (mm ) <0.001 0.735
<20 1.00 1.00
20~50 1.67 (142, 1.96) <0.001 1.03 (0.71, 1.50) 0.877
=50 1.54 (1.17, 2.02) 0.002 0.84 (0.60, 1.19) 0.311
A 0.685 -
7 1.00 -
bal 0.98 (091, 1.06) 0.685 -
R R 0.032 0.127
el e =R 1.00 1.00
TR/ N 0.76 (0.32, 1.84) 0.543 0.67 (0.28, 1.63) 0.378
HE 0.79 (0.63, 0.98) 0.036 0.79 (0.63, 0.99) 0.043
AN <0.001 <0.001
1 1.00 1.00
2 1.19 (0.91, 1.55) 0.197 1.03 (0.79, 1.34) 0.839
3 1.82 (1.40, 2.37) <0.001 1.60 (1.22, 2.11) <0.001
T34 <0.001 <0.001
Tl 1.00 1.00
T2 1.71 (145, 2.01) <0.001 1.63 (1.03, 2.57) 0.036
T3 2.89 (2.00, 4.19) <0.001 246 (143, 423) 0.001
T4 3.03 (2.38, 3.87) <0.001 2.01 (1.24, 3.26) 0.004
N43-48 <0.001 0.012
NO 1.00 1.00
N1 1.19 (1.01, 1.40) 0.044 1.30 (1.05, 1.61) 0.016
N2 1.56 (1.23, 2.00) <0.001 1.35 (0.90, 2.02) 0.143
N3 1.81 (1.34, 2.46) <0.001 1.20 (0.76, 1.89) 0.440
M43 <0.001 0.007
MO 1.00 1.00
M1 6.11 (4.00, 9.35) <0.001 235 (127, 4.36) 0.007
AJCCH <0.001 0.193
I 1.00 1.00
11 141 (1.17, 1.69) <0.001 0.82 (0.59, 1.14) 0.234
I 224 (1.82, 2.75) <0.001 1.33 (0.80, 2.21) 0.267
v 8.63 (5.54, 13.45) <0.001 6.68 (5.93, 12.98) 0.342
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/eI 0.011 0.005
& 1.00 1.00
= 0.80 (0.68, 0.95) 0.011 0.76 (0.63, 0.92) 0.005
(i @is <0.001 <0.001
T 1.00 1.00
= 0.67 (0.57, 0.78) <0.001 0.53 (0.44, 0.63) <0.001
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Figure 1. Survival curve analysis of the independent prognostic factors of 3 307 MBC patients in
SEER database
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Figure 2. Nomogram predicting 3—year and 5-year survival rate of patients with MBC
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Figure 3. The calibration curves for predicting the survival of MBC patients
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Figure 4. ROC curves for prediction of 3—year and 5-year overall survival in the training cohort and

external validation cohort
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Figure 5. Decision curve analysis curves of 3—year and 5-year overall survival in the training cohort

and external validation cohort
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