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Case Report

Male breast cancer (MBC) is rare in clinical practice. On 
a global scale, MBC accounts for less than 1% of all 
breast cancers (BCs) and less than 1% of male cancers 
(Siegel, Miller, & Jemal, 2018). In China, MBC repre-
sents 1.4% of all new cases of BC (Chen et al., 2016). The 
onset age of MBC is about 60–70 years (Ottini, 2014). 
The pathogenesis of MBC has not been clearly studied. 
The risk factors for MBC are mainly age, race, obesity, 
alcohol consumption, gene mutation, radiation exposure, 
abnormal expression of hormone receptors, disease in 
liver or testis, Klinefelter’s syndrome, and so forth. 
(Brinton et al., 2014). About 15%–20% of MBC patients 
have a family history of breast or ovarian cancer and 10% 
have a genetic predisposition. BRCA2 is the strongest 
gene correlated with MBC (Silvestri et al., 2016).

Since most of the data on MBC therapy comes from 
single-center studies, the treatment of MBC largely fol-
lows patterns that have been set for the management of 
postmenopausal female breast cancer (FBC). Overtreatment 
with chemotherapy is a significant concern among patients 
and physicians. It is a complex and long-term task to 
provide male patients with reasonable and standardized 
management.

The eighth edition of the American Joint Committee 
on Cancer (AJCC), the cancer staging manual, is effec-
tive from January 1, 2018, in which the clinical utility of 

Oncotype DX is mentioned as part of cancer staging for 
the first time and has received widespread attention 
(Greene et al., 2016). More rational technic and algorith-
mic approaches that predict recurrence risk are evolving 
(Bryant, Fisher, Gunduz, Costantino, & Emir, 1998; Esteva 
& Hortobagyi, 2004; Hayes, 2000; Henderson & Patek, 
1998). Paik and his team selected 250 genes from DNA 
arrays, genomic databases, and published literature (Cronin 
et al., 2004; Golub et al., 1999; Perou et al., 2000; Sorlie 
et al., 2001; van’t Veer et al., 2002) and analyzed the rela-
tionship of their expression level and recurrence from three 
clinical studies (Cobleigh et al., 2003; Esteban et al., 2003; 
Paik et al., 2003). Subsequently, they selected 16 cancer-
related genes and 5 reference genes and designed an algo-
rithm to evaluate the corresponding recurrence score 
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(RS) of each sample. As a genomic test, Oncotype DX 
has been proven to have a predictive effect on clinical 
outcomes. Clinical guidance including from both the 
American Society of Clinical Oncology (ASCO) and 
National Comprehensive Cancer Network (NCCN) rec-
ommend Oncotype DX for helping adjuvant therapy 
decision-making to avoid overtreatment (NCCN, 2014).

As the treatment of MBC is currently managed in a 
similar fashion to FBC, using Oncotype DX in early-
stage, estrogen receptor (ER)–expressing and lymph 
node (LN)–negative MBC patients makes sense. 
However, there are no validation studies in this cohort. In 
the individualized treatment of MBC, few cases were 
reported to rely on Oncotype DX and make a therapy 
decision to avoid overtreatment with chemotherapy (Paik 
et  al., 2004; Wajeeha, Takemi, & Mohammad, 2016; 
Yokoyama, Kobayashi, Nakamura, & Nakajima, 2012). 
However, previous case reports of Oncotype DX in MBC 
focused on the process of therapeutic decision and lacked 
follow-up data.

Herein, a case of the 21-gene assay used for thera-
peutic decision-making in MBC is reported. Treatment 
advances in MBC, Oncotype DX in MBC, pros and 
cons of Oncotype DX, and current usage in Chinese 
population are reviewed. The report highlight that 
Oncotype DX may be a considerable approach for 
MBC patients.

Case Report

Presentation and Diagnosis

In April 2017, a 53-year-old Chinese male with no family 
history of breast or ovarian cancer attended the hospital, 
complaining of a tender mass in the outer left breast 
region. The patient noted the mass 1 month ago, but it had 
persisted with no improvement in symptoms. He was 
diagnosed with hypopharyngeal cancer one and a half 
years earlier. He also previously had a total laryngectomy 
and a bilateral cervical LN dissection, followed by 25 ses-
sions of radiotherapy. The last session of radiotherapy was 
in December 2016. He achieved satisfactory disease con-
trol and remission. Social history included being an occa-
sional drinker, but he denied ever smoking. Physical exam 
reported symmetrical breasts with no nipple discharge and 
retraction, skin ulcers, or orange-peel appearance. No 
masses were palpated in the right breast, but there was a 
relatively firm, mobile mass measuring ~1.5 × 1.0 cm at 
the areolar border laterally in the left breast. There were 
no palpable axillary or supraclavicular nodes bilaterally. 
Mammogram reported a 1.48 × 1.15 cm mass with irreg-
ular margins at the areolar border laterally in the left 
breast, 1.2 cm from the nipple (Breast Imaging – Reporting 
And Data System (BI-RADS) 4C; Figure 1a). Ultrasound 

imaging clearly demonstrated a hypoechoic mass measur-
ing ~1.18 × 0.71 × 0.58 cm at the 3 o’clock position in 
the left breast (BI-RADS 4C; distance from skin: 0.25 cm; 
maximum value of elastic modulus: 140.8 kPa; average 
value: 64.2 kPa). The mass was lobulated with an unclear 
edge and rich bloodstream signals within and close to the 
mass. No obvious sonographic evidence of enlarged LNs 
was found in bilateral axils, neck, and supraclavicular and 
subclavian regions (Figure 1b–d). Ultrasound-guided core 
needle biopsy (UG-CNB) was performed and pathologi-
cal diagnosis was invasive carcinoma (Figure 2a).

Surgery, Oncotype DX, and Adjuvant 
Treatment

After discussing treatment options with the patient and 
further discussing with other breast surgeons, modified 
radical mastectomy of left breast was performed. The 
tumor was dissected postoperatively in the left mastec-
tomy specimen. The mass was about 1.35 × 0.85 × 0.65 
cm, hard, gray in section, slightly wrinkled, without cap-
sule or obvious burrs around. Seven LNs of level I and 
four LNs of level II were removed. The postoperative 
pathology was invasive carcinoma of left breast (histo-
logical grade II; T1N0M0; T: Tumor, N: Node, M: metas-
tasis; Figure 2b). Immunohistochemical analysis was 
identified as follows: CK5/6 (−), P63 (−), ER (90%+), 
PR (75%+), HER-2 (1+), E-cadherin (+), GATA-3 (+), 
Ki-67 (10 %+), P120 (+) (Figure 2B). All LNs were 
negative for metastatic carcinoma (Figure 2c).

Then the 21-gene assay was recommended for the 
patient. The 21 genes were divided into several groups 
based on their types and main functions, including pro-
liferation, invasion, estrogen, HER-2 group, reference 
group, and others (Figure 3a). RS can be calculated 
according to the following formula: RS = +0.47 × 
HER-2 group score − 0.34 × estrogen group score + 
1.04 × proliferation group score + 0.10 × invasion 
group score + 0.05 × CD68 − 0.08 × GSTM1 − 0.07 × 
BAG1. According to the RS value, patients can be 
divided into three categories, including low risk (RS 
<18), moderate risk (18 ≤ RS < 31), and high risk (RS 
≥31). The overexpression of advantageous genes (estro-
gen group, GSTM1, and BAG1) may result in a lower 
RS value, while overexpression of disadvantageous 
genes (proliferation group, HER-2 group, invasion 
group, and CD68) may result in a higher RS value.

Reverse transcription polymerase chain reaction was 
performed to detect the expression of 21 genes in tumor 
tissues. In this case, RS was calculated based on the 
expression results. RS value of the patient was 15.9213. 
The results demonstrated the 10-year risk of recurrence 
and metastasis was 9% (95% CI [7%, 10%]) and benefit 
rate from chemotherapy might be lower than 10% (Figure 
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3b–d). Based on the results already mentioned, using 
endocrine drug tamoxifen (TAM) alone for 5 years was 
chosen as the adjuvant treatment scheme. The postopera-
tion course was uneventful, and the patient continued 
medical follow-up with our department. He was followed 
up with breast Doppler ultrasound examinations every 3 
months and mammogram twice a year and remained in 

good health without evidence of recurrence at the 1.5-
year follow-up.

Discussion

Compared with FBC, MBC is usually diagnosed at a later 
stage, with larger tumors, more LN metastasis, lower 

Figure 1.  Mammogram and ultrasound imaging of the patient. (a) Mammogram shows a 1.48 × 1.15 cm mass in the left breast 
Breast Imaging – Reporting And Data System (BI-RADS 4C). (b) Ultrasound imaging shows a hypoechoic mass measuring ~1.18 
× 0.71 × 0.58 cm in the left breast. (c) Color Doppler flow imaging (CDFI) shows rich bloodstream signals within and close to 
the mass. (d) The maximum elastic modulus of the mass is 140.8 kPa and the average elastic modulus is 64.2 kPa.

Figure 2.  Pathology results of the patient. (a) Pathological diagnosis of ultrasound-guided core needle biopsy (UG-CNB) is 
invasive carcinoma. (b) The postoperative pathology is invasive carcinoma (histological grade II). (c) All lymph nodes are negative 
for metastatic carcinoma.
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positive rate of Her-2 and higher positive rate of ER 
(Abhyankar, Hoskins, Abern, & Calip, 2017; Chavez-
Macgregor, Clarke, Lichtensztajn, Hortobagyi, & 
Giordano, 2013; Khan, Allerton, & Pettit, 2015).

Progress in the Treatment of MBC 

Multidisciplinary and comprehensive treatment demon-
strate better results in MBC. The most common operative 
method of MBC patients is modified radical mastectomy. 
Sentinel lymph node biopsy is also applied to avoid 
unnecessary LN dissection and reduce complications 
(Port, Fey, Cody, & Borgen, 2001). Chemotherapy is com-
monly used in MBC, with the same indications as in FBC 
(Cihan, 2014). Postoperative adjuvant chemotherapy can 
significantly improve the overall survival (OS) rate and 
reduce the local recurrence rate of MBC patients with 
positive LN metastasis (Di Lauro et al., 2015; Nwashilli & 
Ugiagbe, 2015). Postoperative radiotherapy standard for 
MBC is still established in accordance with FBC, with a 
total of 25 sessions and 2 Gy/session of dose (Bratman, 

Kapp, & Horst, 2012; Eggemann et al., 2013). Endocrine 
therapy plays an important role in MBC treatment. TAM 
is used as a first-line hormone in MBC endocrine treat-
ment, to prolong disease-free survival and OS, with a nor-
mal dose of 20 mg/day, for 5 years (Khan et al., 2015).

Oncotype DX in MBC

A few cases reported that Oncotype DX was used as a 
decision-making tool and overtreatment was avoided in 
MBC patients (Paik et  al., 2004; Wajeeha et  al., 2016; 
Yokoyama et al., 2012). However, previous case reports 
focused on the process of therapeutic decision. 
Massarweh analyzed a total of 3,806 men with 
ER-positive BC. Five-year breast cancer-specific sur-
vival (BCSS) and OS were available from the 
Surveillance, Epidemiology, and End Results (SEER) 
program for 322 men. The large genomic study reported 
that men with lower RS results had lower mortality from 
ER-positive BC, and many could be spared the risks 
associated with overtreatment, particularly 

Figure 3.  The 21-gene assay results of the patient. (a) The composition of the 21-gene assay. (b) Reverse transcription 
polymerase chain reaction results of the 21-gene assay. (c) The relationship between recurrence score (RS) and 10-year risk 
of recurrence and metastasis in the 21-gene assay. The 10-year risk of recurrence and metastasis was 9%. (d) The relationship 
between RS and 10-year recurrence risk under different treatment regimens. The benefit rate of the patient from chemotherapy 
was lower than 10%.
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chemotherapy (Massarweh et  al., 2018). Another large 
genomic study of 347 MBC patients drew similar con-
clusions (Shak et  al., 2009). Furthermore, MBCs were 
discovered to display similar gene signatures and distri-
bution of genomic expression as FBCs (Grenader et al., 
2014; Shak et al., 2009). Compared with some clinical 
pathology factors, Oncotype DX is more reliable in pre-
dicting risk of distant metastasis in ER-expressing and 
LN-negative patients. Because of the similar distribution 
of genomic signatures, Oncotype DX may be a consider-
able approach for MBC to assess the recurrence risk.

Pros and Cons of Oncotype DX

Oncotype DX can acquire effective information directly 
from formalin-fixed paraffin-embedded (FFPE) tissues, 
which available (Paik et  al., 2004). Oncotype DX pro-
vides credible prediction of distant recurrence risk in 
FBC. The National Surgical Adjuvant Breast and Bowel 
Project (NSABP) B-14 reported that distant recurrence 
rate of the low-risk group was significantly lower than 
that of the high-risk group (p < .001) and this proved that 
RS could predict clinical outcome more accurately, com-
pared with classical clinical pathology markers (Fisher 
et  al., 1989, 2004). NSBAP B-20 affirmed that using 
Oncotype DX to distinguish patients with high- or low-
recurrence risk has guiding significance for whether adju-
vant chemotherapy should be selected (Fisher et al., 1997, 
2004). A phase III clinal trial, the Trial Assigning 
Individualized Options for Treatment (TAILORx), sug-
gested that with age >50 years and RS ≤25 and age ≤50 
years and RS ≤15, chemotherapy was omissible for 
ER-positive, HER-2 negative, and LN-negative FBC 
patients (Sparano et  al., 2018). Albain and Dowsett 
obtained a similar result that a high-risk group could ben-
efit from chemotherapy, while a low-risk group could not 
(Albain et  al., 2010; Dowsett et  al., 2010). In 2015, 
Genomic Health released advanced results that Oncotype 
DX was also suitable for FBC patients with positive ER, 
negative HER-2, and lymphatic metastasis (less than 3 
LNs; Jennifer, Jeffery, & Calvin, 2015). The reference 
studies in this paragraph included FBC patients only.

Oncotype DX also has limitations. Several researches 
reported that age might be an important factor in the eval-
uation of prognosis. More detailed studies on the associa-
tion between age and Oncotype DX are required (Sparano 
et al., 2018). Furthermore, Oncotype DX mainly focuses 
on classical chemotherapy. It is difficult to assess the 
applicability of the 21-gene assay in new chemotherapy 
strategies. Besides, there are clinical challenges concern-
ing Oncotype DX, such as slow concordance of risk 
assignment by different tests, inaccurate prediction of late 
recurrences, and poor prediction of drug-specific or regi-
men-specific benefits (Prat et al., 2012).

Historical and Current Usage of Oncotype DX 
in the Chinese Population

The indications of the 21-gene assay in China are rarely 
reported. For Chinese patients, Oncotype DX is still lim-
ited in practice. The Oncotype DX test kit is so expensive 
that some patients choose chemotherapy directly. With 
the development of Chinese products, some hospitals 
have built excellent platforms to perform the 21-gene 
assay for BC patients. The assay is based on liquid-phase 
chip techniques, and the diagnostic cost of each assay has 
been dropping to around 5,000 RMB.

Early detection, diagnosis, and treatment are impor-
tant factors affecting the prognosis of MBC. More clini-
cal trials at the genomic level might provide new ideas for 
the future study of MBC (Fostira et al., 2018). Besides 
Oncotype DX, multigene tests based on high-throughput 
technology platforms, innovative prediction models 
based on interdisciplinary research, and dynamic risk 
monitoring based on repetitive tests will offer new oppor-
tunities and directions for multigene tests of MBC in the 
future.
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