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Background: Androgen receptor (AR) is becoming an important factor in the pathogenesis of breast
cancer. Traditional Chinese medicine (TCM) is widely used in treating breast cancer patients. Triple-
negative breast cancer (TNBC) is a subtype of breast cancer, which has worse prognosis than other subtypes.
Herein, through this retrospective study, we summarize the therapeutic implications of AR and TCM in
TNBC.

Methods: The clinical and pathological data of TNBC patients who had undergone surgery at The First
Affiliated Hospital of Zhejiang Chinese Medical University from 2017 to 2019 were collected and examined.
The #-test, chi-square test, logistic regression model, and Kaplan-Meier survival estimates were used to
analyze the data.

Results: We identified 823 early breast cancer patients from January 2017 to December 2019, of whom 92
(11.2%) were pathologically confirmed to have TNBC. We excluded 5 patients according to the inclusion
and exclusion criteria. In relation to the remaining 87 patients, 33 (37.9%) were AR positive. In the TNBC
patients, positive AR expression was correlated with an older age (P=0.006), a higher weight (P=0.006), and
lower Ki-67 expression (P=0.031). After a median follow-up time of 37 months (range, 24-60 months),
13 cases of relapse and metastasis (14.9%) were observed. We found that relapse and metastasis were
correlated with being unmarried [P=0.004; hazard ratio (HR) =0.105; 95% confidence interval (95% CI):
0.023-0.487], nonporous (P=0.046; HR =0.209; 95% CI: 0.045-0.971), and negative AR expression (P=0.042;
HR =1.223; 95% CI: 0.049-1.012). The AR-positive TNBC patients had better disease-free survival (DES)
than the AR-negative TNBC patients 2-5 years after surgery (P<0.05). TCM was an effective treatment for
TNBC (P<0.001; HR =51.682; 95% CI: 6.660-401.025). In the AR-negative group, patients who received
the TCM treatment tended to have a better DFS than those who did not receive the TCM treatment
(P<0.001; HR =34.832; 95% CI: 4.448-272.756); however, no such difference was found in the AR-positive
group.

Conclusions: The TNBC patients with positive AR tended to have a low expression of Ki-67 and a better
prognosis than AR negative TNBC patients. TCM is an effective treatment and has slight side effects.
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Introduction

Breast cancer is the most common cancer diagnosed in
women, and is the 2nd leading cause of cancer death after
lung cancer (1). Triple-negative breast cancer (TNBC) is
highly malignant and is noted for the non-expression of
the estrogen receptor (ER), progesterone receptor (PR),
and human epidermal growth factor receptor 2 (HER2). In
breast cancer patients, the rate of TNBC is 15-20% (2,3). At
present, except for short-term 4-8 cycles chemotherapy, there
is no other effective drug to reduce recurrence and metastasis
in the long term. The molecular subtyping of TNBC is
critical to guiding individualized patient treatment (4).

TNBC is a heterogeneous disease with multiple
subtypes (5), including immunomodulatory (IM),
mesenchymal stem-like (MSL), basal-like 1 and 2 (BL1
and BL2), mesenchymal (M), and androgen receptor (AR)
signaling. In 2016, it was further divided into BL1, BL2,
M, and luminal androgen receptor (LAR) subtypes (6). The
AR is a defining feature of LAR (7). AR is a steroid receptor
belonging to the nuclear receptor superfamily. The AR
gene, located on the X chromosome, is encoded by 8 exons
and 7 introns for 90-kb long (8-10). It can be observed in
many tissues, such as skeletal muscle, testes, prostate, and
breast and uterus tissues. AR expression is observed in 25—
75% of TNBCs (11).

A large amount of clinical data has confirmed the poor
prognosis of TNBC patients, which is the result of high
tumor invasion and the absence of targeted inhibitors (12).
With no drug-targetable receptors, endocrine and HER2-
targeted therapies are not feasible for TNBC (13,14). To
date, no targeted treatment for TNBC patients has been
approved by the US Food and Drug Administration.
After early diagnosis, the standard non-surgical treatment
for TNBC patients is chemotherapy or chemotherapy
combined with radiotherapy (13). Until recently, the
main treatment for TNBC was cytotoxic chemotherapy.
However, the effect of chemotherapy on AR-positive
"TNBC patients is not encouraging.

Knowledge of the subtypes of TNBC will provide
better prognosis and more possibilities for personalized
treatment (15). Lehmann ez 4/. (16) compared the sensitivity
of TNBC cell lines and basal-like cell lines to the AR
antagonist bicalutamide and an Hsp90 inhibitor. The results
showed that AR is the major driving factor of LAR tumors
and has the potential to be a therapeutic target for this
TNBC subtype. As with hormone-sensitive prostate cancer,
the targeting of ARs has been considered an effective
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treatment strategy for AR-positive TNBC patients (17).

The use of traditional Chinese medicine (TCM) in
breast cancer has a long history. TCM is widely used at
our breast disease center. The “Ruyan” formula contains
Huangqi (30 g), Dangshen (18 g), Baizhu (9 g), Fuling
(12 g), Shashen (15 g), Maidong (15 g), Xianlingpi (15 g),
Ezhu (30 g), Shijianchuan (10 g), and Gancao (6 g). This
prescription helps to supply Qi and is beneficial to the
spleen, coordinates the Chong and conception vessels and
shrinks tumors.

In this retrospective research, we examined the
expression of AR in TNBC and the effect of the TCM
formula on disease-free survival (DFS). We present
the following article in accordance with the REMARK
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-22-508/rc).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by ethics committee of The First Affiliated
Hospital of Zhejiang Chinese Medical University (No.
2016-K1.-020-02) and informed consent was taken from all
the patients.

Patients

Patients who underwent breast surgery at The First
Affiliated Hospital of Zhejiang Chinese Medical University
from January 2017 to December 2019 were enrolled
in this study. The tumor tissue biopsied during the
operation was preserved in formalin solution and sent for
an immunohistochemical examination at the end of the

surgery.

Inclusion and exclusion criteria

Inclusion criteria

To be eligible for inclusion in this study, patients had to
meet the following inclusion criteria: (I) have primary
breast cancer diagnosed as malignant epithelial tumor (breast
cancer) by pathological examination after surgical treatment
based on the following immunohistochemical (IHC) results:
ER <1%, PR <1%, HER-2 (-/1+/2+)/FISH (fluorescence
in situ hybridization) without amplification and any AR
expression as per the ASCO/CAP (American Society of
Clinical Oncology/College of American Pathologists)
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guidelines for the hormone receptor detection of breast
cancer and the HER-2 detection guidelines for breast
cancer (2020 edition); (II) be female and aged 18-75 years
(including 18 and 75 years old); (III) have no organ
metastasis; (IV) have no diagnosis of schizophrenia,
depression, or other mental system disease; and (V) agree
to voluntarily participated in this clinical study and sign the
informed consent form.

Exclusion criteria

Patients were excluded from the study if they met any of
the following exclusion criteria: (I) did not meet any of the
inclusion criteria; and/or (II) did not undergo surgery at our
hospital.

Data

We gathered information about the TNBC patients
from our electronic medical record system. The identity
information of all patients was kept confidential.

Baseline

The TNBC Patients’ baseline information consisted of age,
weight, body mass index (BMI), marital history, fertility
circumstance, and family history.

Clinical data
The TNBC patients’ clinical data consisted of surgical
option, tumor size, axillary lymph node (ALN) status, and
tumor grade.

Pathological data

The TNBC patients’ pathological data consisted of
pathological staging, ER, PR, HER-2, FISH, AR, Ki-67,
P53, and P63.

Treatment information
The treatment information consisted of chemotherapy,
radiotherapy, and TCM.

Survival information

The patients were followed-up by an electronic medical
record system query, telephone contact, and other methods
to obtain data on their survival status.

Groups
(I)  AR-positive group: the TNBC patients whose IHC
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results showed AR >1%.

(II)  AR-negative group: the TNBC patients whose IHC
results showed AR <1%.

(IIT) TCM group: after the operation, in addition to a
comprehensive treatment with western medicine, the
patients in the TCM group took the Ruyan formula
orally for >6 months. The dose was adjusted according
to the specific situation of each patient .

(IV) Non-TCM group: patients in this group only received
western medicine after the operation.

Observation target

Prognostic factors

This study sought to examine whether age, marital history,
fertility circumstance, family history, surgical option, tumor
size, ALN, tumor grade, chemotherapy, radiotherapy, Ki-67,
AR expression, p53, and p63 were risk factors affecting the
prognosis of TNBC patients.

DFS

DFS was defined as running from the beginning of the
randomization for this study to disease recurrence or
metastasis. We compared the DFS of the AR-positive group
and the AR-negative group, and examined the effect of AR
on TNBC. We also compared the DFS of the TCM group
and the non-TCM group and evaluated the effect of the
Ruyan formula on recurrence and metastasis in TNBC
patients.

The adverse effects of TCM

The adverse effects of TCM were defined as unexpected
and harmful reactions that occurred when patients were
taking the Ruyan prescription according to the doctor’s
advice. The adverse effects included side effects, toxic
reactions, dependence, addiction, idiosyncratic reactions,
teratogenesis, carcinogenesis, and mutagenesis. The safety
of the Ruyan prescription was evaluated by observing the
adverse effects of the TCM during the follow-up period.

Statistical analysis

The statistical analysis was carried out in SPSS (version
25.0). The means, standard deviations, medians, and
interquartile ranges (IQRs) were calculated for the
continuous variables. The counts and percentages were
calculated for the dichotomous and polychotomous
variables. T-tests and chi-square test were used to compare
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Figure 2 Average age in different AR expression groups (P=0.004).

AR, androgen receptor.

the baseline demographic and clinical characteristics of
the patients. Fisher’s exact test was used when the chi-
square test was unavailable. A logistic regression model
and Kaplan-Meier survival estimates were used to test the
relationship between the prognosis and AR expression
levels. All P values <0.05 were considered statistically
significant.

Results
Process of inclusion and exclusion

We first identified 823 breast cancer patients, and then
collected the clinical data of the 92 patients with TNBC.
Based on their pathology reports, we excluded 5 patients
(1 who was pathologically diagnosed with a phyllodes
tumor, and 4 who did not undergo surgery at our hospital).
A flow chart of the inclusion criteria for this study is shown
in Figure 1.

Baseline information

There were 87 TNBC pathological reports of AR
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Figure 3 Average weight in different AR expression groups
(P=0.003). AR, androgen receptor.

expression. At present, tumors with nuclear staining of 1%
or more are clinically accepted as AR positive. However,
this standard has not been widely accepted. We used an AR
value >1% as the cut-off for the AR index (13). A total of
54 patients were assigned to AR-negative expression group
and 33 patients to the AR-positive expression group. The
positive rate of AR expression was 37.9%.

The mean age of the AR-negative patients was 49.4 years
old [standard deviation (SD) ==13.1]. This was significantly
younger than the mean age of patients in the AR-positive
group (57.2 years old; SD =+9.3) (see Figure 2). Patients
in the AR-positive group (60.7 kg; SD ==5.5) had a higher
weight than those in the AR-negative group (56.8 kg;
SD =£6.0) (see Figure 3). In relation to the other baselines
and demographic characteristics, there was no difference
between the two groups. The most used chemotherapy
regimen was the EC-T regimen, which contains
Epirubicin [100 mg/m’, intravenous drip (ivgtt, IV) day 1],
Cyclophosphamide (600 mg/m’, IV day 1), cycled every
21 days for 4 cycles followed by Docetaxel (100 mg/m”,
IV on day 1), cycled every 21 days for 4 cycles. A total of
22 patients (22.8%) used this regimen. The basic
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information of the patients is listed in Table 1.

Factors influencing AR expression

"To analyze the relationship between patients’ characteristics
and AR expression, we used the chi-square test. We found
that an AR-positive expression level was correlated with an
older age (P=0.006), higher weight (P=0.006), and lower
Ki-67 expression (P=0.031). The correlations between the
patients’ characteristics and their AR expression levels are
set out in Tuble 2.

Factors affecting TNBC prognosis

As of December 2021, after a median follow-up time of
37 months (range, 24-60 months), 13 (14.9%) relapse and
metastasis cases were observed. There were 2 (15.4%) cases
in the AR-positive group and 11 (84.6%) cases in the AR-
negative group. The results for recurrence and metastasis in
patients after TNBC surgery are set out in Tizble 3.

The Cox regression analysis showed that relapse and
metastasis was correlated with being unmarried (P=0.004;
HR =0.105; 95% CI: 0.023-0.487), nonporous (P=0.046;
HR =0.209; 95% CI: 0.045-0.971), and negative AR
expression (P=0.042; HR =1.223; 95% CI: 0.049-1.012),
while age, weight, BMI, family history, surgical option,
tumor size, ALN status, tumor grade, Ki-67, P53, P63,
chemotherapy, and radiotherapy did not affect prognosis.
The logistic regression modeling results are presented in

Table 4.

DFS and AR expression

We analyzed the DFS of the TNBC patients 2-5 years after
surgery using Kaplan-Meier survival estimates. The results
are shown in Figure 4. The postoperative DFS rates of the
two groups at 2, 3, 4, and 5 years are shown in Zable 5. The
respective postoperative DFS rates for the AR-positive
group and the AR-negative group at 2 years were 100.00%
and 85.25%, at 3 years were 100.00% and 82.09%, at
4 years were 95.00% and 73.29%, and at 5 years were
88.21% and 67.85%, and the differences were statistically
significant (P<0.05). The overall DFS was 53.6 months for
the TNBC patients followed-up to 5 years after surgery.
The overall survival (OS) of patients was 58.2 months in
the AR-positive group and 50.6 months in the AR-negative
group. The 5-year postoperative DES of patients in the AR-
positive group was better than that of patients in the AR-
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negative group, and the difference between the two groups
was statistically significant (P<0.05).

TCM formula and DFS

According to the statistical results, 67 (77.0%) TNBC
patients took the Ruyan formula orally for >6 months after
breast surgery. The median time for which patients took
the TCM was 19 months (range, 6-57 months). As Figure 5
shows, the TCM formula improved the 2-5-year DFS of
the TNBC patients after surgery (P<0.001).

We conducted a subgroup analysis to examine the
relationship between the TCM treatment and the DFS
of TNBC patients with different AR expression levels
(see Figure 6A4,6B). In the AR-negative group, patients
who received the TCM treatment tended to have better
DEFS than those who did not receive the TCM treatment
(P<0.001; HR =10.738; 95% CI: 2.942-39.194). In the AR-
positive group, the difference between the TCM treatment
and the non-TCM treatment groups was not statistically
significant.

Discussion
AR in TNBC

The application of AR as a prognostic marker of prostate
cancer has been extensively explored in previous studies,
and recently, more and more studies have investigated
the application of AR in TNBC. In TNBC, ARs promote
tumor progression to a certain extent (especially in the
LAR subtype of TNBC) (18). ARs play an important role in
breast development.

Research has shown that AR-knockout mice are
characterized by reduced proliferation of mammary
epithelial cells and reluctant ductal extension (19). Nita
et al. (20) found that OS was improved by 2.1 months in the
AR-positive group, compared to the AR-negative group.
Venema et al. (21) analyzed the messenger ribonucleic acid
(mRNA) profiles of 7,270 patients with primary breast
tumors and concluded that a higher AR mRNA level was
closely related to improving disease outcomes in ER-
positive/HER2-negative patients, but was closely related
to worse disease outcomes in HER2-positive patients. Qu
et al. (22) showed in their meta-analysis of 3 studies
specifically investigating TNBCs that AR expression was
related to worse OS. Melo-Uribe et 4/. (23) found that
TNBC patients with AR >50% had a younger age, lower
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Table 1 Patients’ baseline characteristics
Characteristics AR positive (n=33) AR negative (n=54) X2 P value
BMI (kg/m?), n (%) 0.001 1.000
<18.5 0(0.0) 0(0.0)
18.5-25 30 (90.9) 49 (90.7)
>25 3(9.1) 5(9.3)
Age group (years), n (%) 3.851 0.064
<44 3(9.1) 20 (37.0)
45-59 18 (54.5) 22 (40.7)
>60 12 (36.4) 12 (22.3)
Marital history, n (%) 1.464 0.703
Married 33 (100.0) 51 (94.4)
Unmarried 0(0.0) 23.7)
Widowed 0(0.0) 1(1.9
Fertility circumstance, n (%) 1.152 0.160
Porous 33 (100.0) 50 (92.4)
Non-porous 0(0.0) 4 (7.6)
Family history, n (%) 0.127 1.000
Yes 1(3.0) 1(1.9
No 32 (97.0) 53 (98.1)
Surgical option, n (%) 0.400 0.498
Mastectomy 22 (66.7) 31 (57.4)
Lumpectomy 11 (33.3) 23 (42.6)
Tumor size, n (%) 0.859 0.693
T1 4(12.1) 5(9.3)
2 17 (51.5) 24 (44.4)
T3 12 (36.4) 25 (46.3)
ALN status, n (%) 1.076 0.950
NO 0(0.0) 1(1.9
N1 27 (81.8) 40 (74.1)
N2 4(12.1) 9 (16.7)
N3 2(6.1) 4 (7.4)
Tumor grade, n (%) 0.330 0.507
| 0(0.0) 0(0.0)
Il 13 (39.4) 26 (48.1)
M 20 (60.6) 28 (51.9)

Table 1 (continued)
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Table 1 (continued)
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Characteristics AR positive (n=33) AR negative (n=54) x2 P value
Chemotherapy, n (%) 0.661 1.000
Yes 30 (90.1) 49 (90.7)
No 3(9.9 5(9.3)
Radiotherapy, n (%) 2.165 0.345
Yes 11 (33.3) 33 (61.1)
No 22 (66.7) 21 (38.9)
Relapse and metastasis, n (%) 2.270 0.119
Yes 2(6.1) 11 (20.4)
No 31 (93.9) 43 (79.6)
TCM treatment, n (%) 0.524 0.469
Yes 27 (81.8) 40 (74.1)
No 6(18.2) 14 (25.9)

BMI, body mass index; ALN, axillary lymph node; TCM, traditional Chinese medicine; AR, androgen receptor.

Table 2 Correlations between AR expression levels and TNBC
patients’ characteristics

Table 3 Recurrences and metastases in patients after TNBC
surgery

Characteristics OR 95% ClI P value
Age 1.060 1.017-1.105 0.006
Weight 1.124 1.084-1.221 0.006
BMI 1.280 0.947-1.732 0.108
Marital history 1.000 0.192-5.202 1.000
Fertility 1,066,216,577.857 0.000 0.999

circumstance

Family history 0.604 0.036-9.992 0.725
Surgical option 0.674 0.273-1.662 0.391
Tumor size 0.741 0.381-1.440 0.376
ALN 0.858 0.410-1.797 0.685
Tumor grade 1.429 0.593-3.440 0.426
HER-2 1.936 0.675-5.558 0.219
Ki-67 0.981 0.964-0.998 0.031
P53 0.997 0.985-1.009 0.631
P63 1.433 0.351-5.850 0.616

AR, androgen receptor; TNBC, triple-negative breast cancer;
BMI, body mass index; ALN, axillary lymph node; HER-2,
human epidermal growth factor receptor 2; OR, odds radio; Cl,
confidence interval.

© Gland Surgery. All rights reserved.

Recurrences and Middle time Metastatic sites

Groups metastases (%) (M, m) (n, %)
AR positive 2 (15.4) 44.5 Lung (2, 100.0)
AR negative 11 (84.6) 19.0 Lung (7, 63.6)

Liver (1, 9.1)
Bones (2, 18.2)
Chest wall (1, 9.1)

TNBC, triple-negative breast cancer; AR, androgen receptor; M,
median time; m, months.

Ki-67, and a median OS time of 2.45 years. Hu ez a/. (24)
found that AR+ tumor patients are more likely to obtain a
good prognosis for young, pre-menopausal, large tumor,
more involved lymph nodes (4+), high stage, high grade,
vascular invasion+, P53+, CK5/6- and Ki-67 patients. Their
research shows that the absence of AR may help to identify
patients with relatively high risk of disease recurrence and
death. We found that TNBC patients with AR-positive
expression were older in age, had lower Ki-67 levels, and
better prognosis at our breast disease center.

Gland Surg 2022;11(11):1772-1783 | https://dx.doi.org/10.21037/gs-22-508



Gland Surgery, Vol 11, No 11 November 2022
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Table 5 Comparison of postoperative DFS rates between the two

prognosis groups (%) (P<0.05)
Characteristics HR 95% ClI P value Group n 2years* 3years* 4years* 5 years”
Age 0.981 0.940-1.025 0.394 AR positive 33 100.00 100.00 95.00 88.21
Weight 0.933 0.853-1.020 0.126 AR negative 54 85.25 82.09 73.29 67.85
BMI 0.735 0.519-1.041 0.083 *, the follow-up time after the operation. DFS, disease-free
) ) survival; AR, androgen receptor.
Marital history 0.105 0.023-0.487 0.004
Fertility circumstance 0.209 0.045-0.971 0.046
Family history 21.022 0.000- 0.686 100 | e
54,072,128.997 | i
Surgical option 2792  0.910-8.567  0.073 o1 s
Tumor size 1.350 0.562-3.241 0.502 < 60
o -
ALN status 0.668 0.207-2.152 0.499 & TCM treatment
40 7 —MTCM
Tumor grade 1.498 0.489-4.592 0.480 ;;;'#‘g;‘ffeﬁ]"sored
20 O Non TCM censored

Chemotherapy 0.874 0.113-6.726 0.897 *
Radiotherapy 0.363 0.121-1.083 0.069 01 . . . . . . .

) 0 10 20 30 40 50 60
Ki-67 1.012 0.989-1.036 0.295 Time, months
AR expression 1.223 0.049-1.012 0.042 Figure 5 TCM treatment and the 3-year DFS of TNBC patients
P53 1.009 0.993-1.026 0.279 (P<0.001; HR =51.682; 95% CI: 6.660-401.025). TCM, traditional
P63 0.595 0.076-4.662 0.621 Chinese medicine; DFS, disease-free survival; TNBC, triple-

TNBC, triple-negative breast cancer; BMI, body mass index;
ALN, axillary lymph node; AR, androgen receptor; HR, hazard
radio; Cl, confidence interval.

100 T
----- SO0 000000009,
40
80 T '40“0“0-5
]
N 60
%)
'S .
O 40 AR expression
.-t AR negative
-1 AR positive
20 - O AR negative censored
-+ AR positive censored
0 -

T T T T T T T
0 10 20 30 40 50 60
Time, months
Figure 4 AR expression level and 2-5-year DFS of TNBC patients
(P=0.042; HR =1.223; 95% CI: 0.049-1.012). AR, androgen
receptor; DFS, disease-free survival; TNBC, triple-negative breast

cancer; HR, hazard ratio; CI, confidence interval.
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negative breast cancer; HR, hazard ratio; CI, confidence interval.

This study had some limitations. First, our sample
size was too small. Second, with the progress of clinical
medicine, most breast cancer patients will not have
recurrence and metastasis within 3 years. Thus, more
studies with larger sample sizes and longer follow-up
periods need to be conducted. Third, the optimal cut-off
point for AR has not yet been determined. We used 1% as
a cut-off point, but more experiments need to be conducted
to demonstrate the standard of cut-off point for AR.

More and more research supports the conclusion that AR
inhibitors, such as bicalutamide, and recent next-generation
AR targeting agents, such as enzalutamide, abiraterone
acetate, and seviteronel play a significant role in TNBC
pathogenesis and may prove to be related to therapeutic
targets for patients with AR positive expression breast
cancer (25-27).

In a phase II study of enzalutamide (28), 118 TNBC
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Figure 6 Subgroup analysis of TCM treatment and 2-5-year DFS in the AR-negative group and the AR positive group. (A) TCM treatment
and 2-5-year DFS of the AR-negative TNBC patients (P<0.001; HR =34.832; 95% CI: 4.448-272.756); (B) TCM treatment and 2-5-year
DES of the AR-positive TNBC patients (P>0.05). TCM, traditional Chinese medicine; DFS, disease-free survival; AR, androgen receptor;

TNBC, triple-negative breast cancer; HR, hazard ratio; CI, confidence interval.

patients were intent-to-treat (I'T'T’) population, and their
IHC reports for tumor tissue all had AR value >0%. Among
these 118 patients, 78 had AR value 210% and formed
the evaluable subgroup. Prior to disease progression, the
patients received 160 mg of enzalutamide per day. The
primary endpoint was the clinical benefit rate (CBR) at
16 weeks, and the secondary endpoints were the CBR at
24 weeks, progression-free survival (PFS), and safety. The
patients had a median PFS time of 2.9 months in the I'TT
population and 3.3 months in the evaluable subgroup.
There was 1 complete response in the evaluable subgroup
at the 24-week CBR at, and 5 patients achieved a confirmed
partial response. The median OS time was 12.7 months
in the I'TT population and 16.5 months in the evaluable
subgroup. Fatigue was the only adverse event related to the
treatment. Compared to the I'TT population, the evaluable
subgroup whose AR expression was >10% had better
prognosis after treatment with enzalutamide.

In the TBCRC 032 IB/II Multicenter Study (29),
the AR-positive TNBC patients received a treatment
contained with enzalutamide (160 mg) and taselisib (4 mg).
The treatment was stopped till disease progression. The
TNBC patients whose subtype was LAR had a better
response than those whose subtype was non-LAR (75.0%
vs. 12.5%, P=0.06), and increased PFS (4.6 vs. 2.0 months,
P=0.082). The adverse reactions included a skin rash and
hyperglycemia.

In TBCRCOI11 (30,31), AR positive, ER/PR negative
advanced breast cancer patients with bicalutamide
performed 19% CBR at 6 months and a median PFS lasting
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12 weeks. The results showed that anti-androgen receptor
treatment was effective and had minimally toxic.

In addition to binding to androgens, ARs can also
be stimulated in ligand-independent ways. ARs can be
activated by interacting with important signaling pathways,
such as the phosphatidylin-ositol-3-kinase (PI3K)/AKT/
mTOR and canonical Wnt/B-catenin (Wnt/B-catenin)
pathways (32). It is well known that the classical signaling
pathway PI3K/AKT/mTOR is closely related to the
development of breast cancer, including TNBC (33). In
the subtype of LAR, the PIK3CA mutation was more
significant in the AR-positive tumors than the AR-negative
tumors. It was further found that enhancing the activity of
PIK3CA protein in AR-positive TNBC directly activated
the PI3K pathway without the aid of AR-mediated gene of
phosphate and tension homology deleted on chromosome
ten (PTEN)-upregulation (34). In non-LAR subtypes,
there was evidence that AR could activate the epithelial
growth factor receptor (EGFR) pathway by upregulating
EGFR ligand amphiregulin level, thereby promoting cell
proliferation (34). Thus, the dual targeting of AR and PI3K
may have a synergistic antitumor effect (35).

In this research, we did not treat AR-positive TNBC
patients with AR antagonists. Thus, the efficacy of
AR antagonists in treating TNBC requires further
attention (36). We also found that AR-positive expression
was correlated with a higher weight in patients. Androgen
excess is often associated with obesity (37). Obesity is an
established risk factor for postmenopausal breast cancer.
Obesity affects endogenous sex steroids and metabolic
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hormones, insulin sensitivity, and chronic inflammation (38).
The presence of a hyperandrogenic state can also be
detected in menopausal women, as a consequence of the
rearrangement of the sex hormone balance, which in turn
may play some role in determining the development of
both visceral adiposity and even obesity and, consequently,
metabolic disorders. Good living habits should be promoted
and sedentary behavior avoided.

TCM in TNBC

The “Ruyan” formula contains many kinds of Chinese
herbal medicines. The key ingredients are quercetin,
luteolin, kaempferol, isorhamnetin and 7-Methoxy-2-
methyl isoflavone (39). These ingredients act on anti-
inflammatory, antioxidant, anti-tumor, anti-aging and other
biological activities by regulating the activity of signal
pathways and gene expression. They can also relieve cancer
fatigue (40-42). In our previous research, we described the
antitumor activity of TCM and natural medicine in TNBC
based on different signaling pathways. It has been shown
that TCM can inhibit the growth, proliferation, migration,
invasion, and metastasis of TNBC cells through multiple
pathways and targets, such as the PI3K/AKT/mTOR,
Whnt/B-catenin, Signal Transducers and Activators of
Transcription 3 (STAT3), and nuclear factor-kappa B (NF-
KB) pathways (43).

Based on our findings, the TCM formula improved the
prognosis of the TNBC patients. Under the guidance of
an organic conception of the human body and syndrome
differentiation, the correct and rational use of prescriptions
and drugs can play a positive role in improving the
symptoms of TNBC patients and preventing recurrence
and metastasis. Due to the lack of effective treatment for
TNBC, TCM can be used as a supplementary alternative
therapy.

However, many patients did not adhere to the TCM
treatment. This occurred for a number of reasons. First,
many patients lived far away from the hospital and could
not attend the hospital. Second, the travel of the patients
was restricted due to Coronavirus Disease 2019. Thus,
while it is useful, the pharmacology of the “Ruyan” formula
is not yet clear.

"Traditional Chinese medicine can rise to alleviate pain,
improve living quality, prolong the sick role. However,
different combinations and doses of drugs will produce
different effects. A large number of studies are still needed
to prove the pharmacological mechanism of traditional
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Chinese medicine recipe.

Conclusions

ARs are not generally highly expressed in TNBC patients.
The AR-positive rate was only 37.9% at our hospital.
TNBC patients with positive AR tended to have low
expression of Ki-67 and a better prognosis. Given the
limitations in relation to the therapy for TNBC, AR and
TCM deserve more attention. The TCM formula could
become a useful supplementary treatment for TNBC
patients.
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