
Abstract. – OBJECTIVE: Breast cancer is the
most frequently diagnosed cancer among women
in over 75% of countries worldwide accounting for
one in four of all cancers in women. Highly aggluti-
native staphylococcin (HAS), a mixture of Staphy-
lococcus aureus culture filtrates, has been used
clinically as an immunomodifier in the treatment of
a number of tumors for many years.The aim of pre-
sent study is to evaluate the therapeutic effects
and safety of treating advanced breast cancer pa-
tients with a combined therapy of HAS and vinorel-
bine-based chemotherapy compared to patients
who receive standard chemotherapy alone.

PATIENTS AND METHODS: A total of 62 pa-
tients with advanced breast cancer were divid-
ed into 2 study groups. One group received in-
travenous injections of HAS and vinorelbine-
based chemotherapy (n=31) compared to a con-
trol group assigned to receive vinorelbine-
based standard chemotherapy (n=31).

RESULTS: Patients with advanced breast can-
cer who received HAS combined therapy showed
a significantly higher overall response rate (Com-
plete Response + Partial Response) of 67.7%
compared with patients who received systemic
chemotherapy alone (51.6%; p < 0.05). Overall, the
occurrence of adverse effects was not significant-
ly different between study groups. HAS was able
to remedy the immunosuppressing effects of
standard chemotherapy in these patients.

CONCLUSIONS: Treatment of advanced
breast cancer with of HAS – in combination
with vinorelbine-based chemotherapy – was
generally more effective and just as safe com-
pared to treatment with vinorelbine-based stan-
dard chemotherapy alone.
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Introduction

Breast cancer is the most frequently diagnosed
cancer among women in 140 of 184 countries
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worldwide and accounts one in four of all can-
cers in women1. Since 2008, worldwide breast
cancer incidence has increased by more than 20
percent with nearly 1.7 million new breast cancer
cases diagnosed in 2012. In the US, breast cancer
ranks second as a cause of cancer death in
women, after lung cancer and is expected to ac-
count for 29% of new diagnoses in 20152. Ac-
cording to the World Cancer Research Fund In-
ternational, breast cancer mortality has increased
by 14 percent in recent years.
Despite advances in detection, 5% of women

diagnosed with breast cancer have metastasis at
the time of the first presentation and an addition-
al ~30% develop advanced or stage 4 breast can-
cer over time3. The stage of breast cancer is one
of the most important factors in evaluating treat-
ment options. For patients in whom chemothera-
py is recommended, the choice of regimen (i.e.
single-agent or a combination) and selection of a
specific therapy depend on multiple factors, in-
cluding the tumor burden (both in tumor volume
and the presence of disease-related symptoms),
general health status, prior treatments and toxici-
ties, and patient preferences. Vinorelbine – from
the vinca alkaloids class of compounds that inter-
feres with microtubule assembly – has a high ef-
ficacy with a good tolerability at therapeutically
effective doses4. Vinorelbine is recommended for
the treatment of patients with advanced metastat-
ic breast cancer who have failed standard first-
line chemotherapy for metastatic disease, as well
as for those who have relapsed within six months
of anthracycline-based adjuvant therapy4.
In recent years, novel immuno-oncology based

therapies – which take advantage of the antitu-
mor activity of the immune system – have be-
come a highly promising method of cancer treat-
ment5,6. Different immunological approaches are
showing promise in development, and pre-clini-
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the patients, 23 did not undergo tumor excision,
and presented with ipsilateral axillary lymph
node metastases and pleural metastases. Ten pa-
tients had pulmonary metastases, 13 – hepatic
metastases, and 17 patients presented with post-
excision recurrences, chest-wall implantation
metastatic carcinomas, and distant metastases.
The tumor in 28 patients was diagnosed patho-
logically as stage III cancer, while the remaining
34 patients presented with the stage IV disease.
Before the treatment, the average general condi-
tion score (Karnofsky score) was > 60. The pa-
tients demonstrated no abnormalities of their liv-
er and kidney functions, and their blood analyses
and ECG were normal.
Thirty-one patients were randomly enrolled in-

to a study group to receive the combined therapy
with highly agglutinative staphylococcin and vi-
norelbine-based chemotherapy, while the remain-
ing 31 patients served as control group and were
treated only with the vinorelbine-based
chemotherapy. Informed consent was obtained
from all patients, and the study was conducted in
accordance with the Declaration of Helsinki and
approved by Ethic Committee of our hospital.

Methods

Treatment
Highly agglutinative staphylococcin was pro-

vided by Shenyang Xiehe Biopharmacy Corpora-
tion (China). Chemotherapeutic drugs were ob-
tained from.
Patients in control group were treated with

epirubicin or adriamycin (50 mg on day 1), vi-
norelbine (40 mg on days 1 and 8), and cy-
clophosphamide (0.8 g on days 1 and 8), given
by intravenous injections, 5-fluorouracil (4 g) in
1500 ml of normal saline, given via an infusion,
and infusions of calcium folinate (200 mg) in
1500 ml of 5% glucose. The drugs were adminis-
tered via a three-way infusion tube and given by
continuous homogeneous drip phleboclysis at a
moderate speed using an infusion pump for 48
hours (days 2 and 3), with 21 days being a cycle.
Patients in the combined therapy group were

given the above chemotherapy and HAS, given
for 10 consecutive days starting 1 week prior to
chemotherapy (1000U-2000U). HAS was admin-
istered by intravenous injections once daily.

Evaluation of Treatment Effects
Peripheral blood cells were counted. In addi-

tion, NK cell activity and numbers of T cell sub-

cal and clinical evidence provides the rationale
for investigating these newer immunotherapies in
advanced cancers. Although breast cancer has
been considered non-immunogenic, several re-
cent clinical studies suggest that immunotherapy
has the potential to improve clinical outcomes for
patients. Emerging results from clinical trials
evaluating immunotherapeutic agents, including
vaccines and immune checkpoint agents, in
breast cancer have shown promise, leading to in-
creased interest in immunotherapy approaches.
Furthermore, immunotherapy has fewer side ef-
fects and tumors are also less likely to develop
resistance to immunotherapy because of the im-
mune system’s ability to target multiple cancer
antigens simultaneously7. Ongoing and future
studies will continue to evaluate novel im-
munotherapeutic strategies to include combina-
tion therapy regimens that will define the role of
immunotherapy in the management of breast
cancer. This new treatment approach, however, is
still early in development, and more data from
clinical studies are required.
Superantigens (SAgs) are toxins produced by

many pathogenic bacteria and viruses that pro-
mote massive activation of the immune system
through non-specific activation of T cells. Staphy-
lococcal enterotoxins (SEs) are the most potent
known SAgs and, therefore, have broad potential
applications as immuno-therapeutic agents. High-
ly agglutinative staphylococcin (HAS) – a mix-
ture of Staphylococcus aureus culture filtrates
containing SEs – has been used clinically as a
supplementary cancer therapeutic agent for al-
most two decades in China8. Treatment of malig-
nant tumors with a combination of bacterial su-
perantigens and other anti-cancer therapies have
shown that HAS is capable of attenuating the
leukopenia caused by chemotherapy or radiother-
apy while strengthening of the immune system.
The aim of the current study is to assess the effi-
cacy and safety of treating advanced stage III and
IV breast cancer patients with a combination ther-
apy of HAS and vinorelbine-based chemotherapy
compared to patients who receive vinorelbine-
based standard chemotherapy alone.

Patients and Methods

Patients
In total, 62 women between the ages of 22 and

70 (median age of 43 years) were included in the
study from February 1998 to July 2002. Among
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the levels before the chemotherapy (p < 0.05). In
addition, we evaluated changes in T cell subsets
in patients of both groups. After chemotherapy,
the decrease in CD3 and CD4 counts was less
pronounced in patients on combined therapy
(Table II).

Discussion

Breast cancer has the highest incidence of can-
cers in women and about 250 thousand women
die of breast cancer every year12. While substan-
tial progress has been made in treating breast
cancer with chemotherapy, the clinical efficacy
of systemic chemotherapy is still unsatisfactory;
thus, newer combined treatments are actively
studied13. Specifically, adjuvant immune modu-
lating therapies are of high interest, as T and NK
cells play an important role in anti-tumor immu-
nity14. Therefore, assessment of T cell status is
one of the important methods to evaluate im-
mune cells15. Here, we used HAS and vinorel-
bine-based chemotherapy to treat patients with
advanced breast cancers. Our results indicate that
treatment response was markedly higher combi-
nation HAS therapy versus vinorelbine-based
chemotherapy alone. Importantly, this was not
accompanied by increased adverse effects.
The main active ingredient of the combination

therapy – highly agglutinative staphylococcin –
is a staphylococcal enterotoxin C that does not
exert toxic or other adverse effects, has high
LD50 (> 500 mg/kg), can revert the leukopenia
caused by chemo- and radiotherapy, inhibit and
kill tumor cells, and significantly strengthen im-
mune system. HAS is a new immunotherapeutic
drug with direct and indirect antitumor
effects16,17. Animal testing has shown that HAS
inhibits tumor growth in mice. In addition, it also
enhances the activity of NK cells and phagocytic
function of macrophages, and increases lympho-
cyte transformation rate. In clinical studies, HAS,
when used in combination with chemotherapy or
radiotherapy, had more potent curative effect and
diminished leukopenia rates compared with
chemotherapy or radiotherapy alone17,18. As a su-
perantigen, HAS can significantly improve CD3
and CD4 counts and CD4/CD8 ratio in patients
with breast cancer, and reduce the levels of solu-
ble Interleukin-2 (IL-2R) receptor11. Soluble IL-
2R levels are significantly elevated in the blood
serum of patients with leukemia, lymphoma, liv-
er, breast and lung cancers19.

sets were quantified before and 1 week after
chemotherapy.
Evaluation of therapeutic effects was done ac-

cording to the WHO 1997 evaluation criteria for
solid tumors12. Therapeutic effects were classified
into a complete response, a partial response, no
change, and a progressive disease; the sum of
complete and partial responses was considered as
the overall response rate. The effects were classi-
fied, according to WHO criteria into 4 grades:
complete response (CR), partial response (PR), no
change (NC), or progressive disease (PD)9. A sum
of CR+PR was calculated and defined the overall
response rate (OR). In addition, adverse effects
were evaluated, again, according to WHO criteria
on the toxicity grading of anti-cancer drugs10.

Adverse Effects
Adverse effects were registered, and liver and

kidney functions were examined. According to
the WHO grading criteria on acute and sub-acute
toxicity of anti-cancer drugs, adverse effects
were ranked as 0 (none), I (mild), II (moderate),
III (severe), and IV (life-threatening).

Statistical Analysis
The t-test was used to compare quantitative

data, while the chi-square test was used to com-
pare frequencies. The p-value was considered
significant at p < 0.05.

Results

The complete response and overall response
rates in patients treated with HAS combined ther-
apy were, respectively, 41.9% and 67.8% (Table
I). This was significantly better then in the pa-
tients of the control group (respectively, 28.9%
and 51.6%; p < 0.05).
Patients in the HAS combined therapy group

showed a significantly (p < 0.05) lower decrease
of white blood cells and platelets than patients in
control group. The occurrence rates of nausea,
vomiting, myocardial toxicity, hepatorenal dam-
age, and decrease in hemoglobin were compara-
ble between both patient groups. Overall, howev-
er, the prevalence of adverse effects was not sig-
nificantly different between study groups.
In the control group, NK cell activity de-

creased significantly (p < 0.05) at the end of the
first week after the chemotherapy. In contrast,
NK cell activity in patients undergoing HAS
combined therapy was increased compared with
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Conclusions

The results from this study demonstrate that
treatment of advanced breast cancer with a com-
bination HAS + vinorelbine-based chemotherapy
therapy is generally more effective and as safe
compared to treatment with vinorelbine-based
chemotherapy alone. Also, HAS was able to rem-
edy the immunosuppressing effects of standard
chemotherapy in these patients. A well-designed,
randomized controlled trial with larger number of
patients is necessary to validate our conclusions.
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