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SELENIUM AND BREAST CANCER

Diagnosis of breast cancer
“You have breast cancer.” With this sentence, many small cogs begin to
turn, all of which together have the goal of healing the person in question.
These little cogs mean a variety of tests, all associated with countless bits
of information that have to be passed on to the patient. The doctor needs
the examinations in order to gain a comprehensive picture of the tumor.
This is the prerequisite for successful therapy.
Why burden the patient with yet another examination? It only means even
more information, more costs, and additional work. There must be a good
reason for it.
So why measure selenium status when breast cancer is diagnosed? Is
there nothing that is much more important at this point than the measuring
the status of a trace element?
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Selenium deficiency worsens the prognosis for breast
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591-8. Serum selenium levels predict survival after breast cancer.

Fig. 1

Selenium and breast cancer:
Is there a connection?
In short: yes. It has been known since the 1970s that low selenium levels
increase the risk of breast cancer. [1, 2] What is new, however, is the finding
that the status of selenium in cancer patients affects their prognosis. [3]
The trial conducted by Lubinski et al. confirms this with numbers: after
5 years, the survival rate for patients with adequate selenium status was
82.5 %, and for patients with selenium deficiency only 68.1 % (Fig. 1). [3]
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Tumor size negatively affects selenium status
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Fig. 2

What were the trial findings?
The clinical trial was conducted in Poland and included 546 women, who
were diagnosed with primary invasive breast cancer between 2008 and
2015. [3] Selenium status was measured after diagnosis and before the
start of cancer therapy. The mean serum selenium concentration was
73.3 µg/l. [3] The selenium status is thus comparable with that of German
women (73.2 µg/l). [4]
Age and tumor size had a significant influence on selenium status. Serum
selenium concentration was lower in patients over 70 years (p < 0.0001). [3]
A tumor size of 5 cm (T3) also had a negative influence on the selenium
status (p = 0.03) (Fig. 2).
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Fig. 3

Those who consume too little selenium have
a higher risk of dying earlier – first study
How did one arrive at this conclusion? After an average follow-up period
of 3.8 years, 82 out of 546 study participants had died (15 %). [3] The
cause was breast cancer in 71 % (n = 58). After dividing the selenium
status into quartiles, there was a clear difference in the 5-year all-cause
mortality (Fig. 3).
A serum selenium concentration below 64.4 µg/l increased the risk of
death by more than twice (HR [adjusted] 2.49; 95 % CI 1.53 – 4.04;
p = 0.0002). [3] Breast cancer-specific mortality was also twice as high
(HR [adjusted] 2.03; 95 % CI 1.12 – 3.65; p = 0.02) (Fig. 4).
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Chance or connection – further studies
confirm the results
One study provides an indication, two studies show a pattern. [3, 5] A largescale Swedish study trial on selenium and breast cancer was published
as early as 2012. [5] The study included 3,146 women with invasive breast
cancer from the population-based Swedish Mammography Cohort. The
mean follow-up period was 9.0 years. [5] Of the 3,146 participants, 964
(31 %) died, 416 due to breast cancer (43 %).

Those with inadequate selenium intake have
a higher risk of dying earlier – second study
In the study by Harris et al. the daily selenium intake was recorded, but
not the selenium status by serum selenium concentration. [5] As in the
study by Lubinski et al., quartiles were also formed and the selenium
intake between these quartiles was compared. [3, 5] A variety of patient
characteristics, clinical parameters and types of treatment were
considered in the evaluation. These factors had only a marginal impact
on the result.
In the group with the highest daily selenium intake, the risk of dying
was significantly lower (HR 0.75; 95 % CI 0.63 – 0.90; p = 0.002). [5]
The mortality risk specific to breast cancer was also lower (HR 0.69;
95 % CI 0.52 – 0.92; p = 0.009).
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When is there a selenium deficiency?
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Fig. 5

What do these trial results mean
for everyday medical practice?
Measure selenium status when a patient is diagnosed with breast cancer.
Normally, the costs for measuring the selenium concentration in whole
blood or serum are not covered by the statutory health insurance funds
(SHI).
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How much selenium is needed to correct
a selenium deficiency?
In general, a dosage of up to 300 µg selenium per day is necessary to
correct selenium deficiency.
Why?
At 300 µg selenium, benefit and risk are in a very favorable ratio. According to the EU, you can consume 300 µg selenium per day throughout
your life without any negative effects. [6] At the same time, 300 µg selenium
per day are suitable for correcting most selenium deficiencies.
This dosage is not sufficient if the need for selenium increases due to
serious illness and/or its treatment. For example, sepsis very often results
in a massive selenium deficiency, which cannot generally be corrected
with a daily dosage of 300 µg selenium. [7] Radio- and/or chemotherapy
can have the same effect. [8]
Therefore, a higher dose of selenium may be necessary during cancer
therapy. Trials have been conducted, for example, with doses of up to
1,000 µg selenium a day or a regime of therapy and therapy-free days of
up to 500 µg selenium a day. [9, 16, 17] Lower doses were not able to correct
selenium deficiency during radiotherapy, for instance. [9]
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Selenium in cancer therapy *
Diagnosis of breast cancer – determination of selenium status
Start of selenium therapy for
immediate correction of selenium
deficiency

Up to 300 µg selenium per day

Therapy
Before therapy

1,000 µg selenium [A – C]

On therapy-free days**

Up to 500 µg selenium per day [D]

* According to dosage schedules from clinical trials
** Dosage scheme of therapy and therapy-free days according to Mücke
[A] H
 olzhauer P. Dtsch. Z. für Onkol. 2002; 34; 14-6. Kann durch die prophylaktische
Gabe von Natriumselenit die Inzidenz und der Schweregrad der durch Vinorelbin
induzierten lokalen Phlebitis beeinflusst werden?
[B] P
 akdaman A. Biol Trace Elem Res. 1998 Apr-May; 62(1-2): 1-6. Symptomatic
treatment of brain tumor patients with sodium selenite, oxygen, and other supportive
measures.
[C] Zimmermann T et al. Biol Trace Elem Res. 2005 Sep; 106(3): 193-203. Reduction
of postoperative lymphedema after oral tumor surgery with sodium selenite.
[D] Muecke R et al. Int J Radiat Oncol Biol Phys. 2010 Nov 1; 78(3): 828-35.
Multicenter, phase 3 trial comparing selenium supplementation with observation
in gynecologic radiation oncology.

Why is a higher dosage needed during
cancer therapy?
A selenium deficiency can have a negative effect on the prognosis for
your breast cancer patient, as trials have shown. Why should a selenium
dose of 300 µg be further increased during cancer therapy? Is that safe?

Fluctuating selenium demand and no selenium storage

The body‘s need for selenium fluctuates. Even a common cold, a minor
operation, or stress can increase the need for selenium. [10] The data
situation can be summarized briefly: the more serious the disease, the
higher the need for selenium. [9, 11, 12] The body is not able to balance the
increased selenium requirement. Selenium cannot be stored in the body
like vitamin B12, for example. The selenium pool is in a constant cycle
between the formation of selenoproteins, their degradation and excretion,
and to a lesser extent, especially in the brain, in recycling. [13, 14]
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Selenium deficiency in most patients after radiotherapy
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Fig. 6

How does an increased need for selenium
manifest itself?
In short, the selenium status declines, sometimes dramatically. The prospective trial by Franca et al., in which the plasma selenium concentration
in breast cancer patients (n = 209) was determined before and after radiotherapy, showed this particularly clearly. [8]
Before the start of radiotherapy, the selenium status of breast cancer
patients with 86.4 µg/l selenium was just within the reference range, but
not in the range of a selenium deficiency. [8] After radiotherapy, the picture had changed. On average, the plasma selenium concentration had
decreased to 47.8 µg/l. [8] This is a massive selenium deficiency. Prior to
radiotherapy, no breast cancer patient had a critical selenium level below
40 µg/l, after which 63 % of patients had a critical selenium level below
40 µg/l (Fig. 6). In total, 86 % had a selenium deficiency after radio
therapy. [8]

SELENIUM AND BREAST CANCER

Cancer patients at higher risk of critical selenium status
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Franca CS et al. Ann Oncol. 2011 May; 22(5): 1109-12. Serum levels of selenium in
patients with breast cancer before and after treatment of external beam radiotherapy.
Zeng YC et al. Cancer Radiother. 2012 May; 16(3): 179-82. Serum levels of selenium
in patients with brain metastases from non-small cell lung cancer before and after
radiotherapy.

Fig. 7

Which patients are particularly at risk?
Are there other factors besides radiotherapy that increase the risk of
selenium deficiency? Two prospective trials have investigated this question. [8, 15] The parameters studied included age, weight, negative eating
habits, prior chemotherapy, and tumor subtype. The result was in part as
expected, but also contained surprises. The negative influence of smoking, alcohol consumption, and chemotherapy was to be expected (Fig. 7).
The fact that a BMI of 24.9, i.e. normal weight, was a risk factor was
rather underestimated.
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Risk factor age
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Fig. 8

Risk factor age
The difference in selenium status before the start of radiotherapy was
striking. In the age group ≤ 60 years most women showed an adequate
selenium status with 102 µg/l selenium in plasma. In contrast, people over
60 years of age were already affected by a selenium deficiency (65 µg/l
selenium in plasma; p < 0.001) before the start of therapy. [8]
The negative effect of radiotherapy on selenium status in both age
groups was comparable with approx. 45 % (58 µg/l vs. 34 µg/l selenium in
plasma). [8] In the over 60-year-olds, the low selenium baseline values led
to a critical selenium status after radiotherapy (< 40 µg/l) (Fig. 8).
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Fig. 9

Risk factor previous chemotherapy
As expected, selenium status was significantly lower in breast cancer
patients who had already received chemotherapy (73 µg/l vs. 104 µg/l;
p < 0.001). [8] Almost half of the trial participants had received chemotherapy. After radiotherapy, the selenium level in chemotherapy-treated
participants had decreased to 38 µg/l selenium in plasma. In the group
without chemotherapy, the plasma selenium concentration was 62 µg/l on
average. Thus, prior chemotherapy increases the negative effect of radiotherapy on selenium status (Fig. 9).
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Risk factor weight
In the trial conducted by Franca et al, only 20 % of the trial participants
had normal weight (BMI < 24.9). [8] Most of them were overweight (BMI
28.7 on average). Even before the start of radiotherapy, breast cancer
patients with a BMI < 24.9 showed significantly lower selenium values
(67 µg/l vs. 92 µg/l selenium in plasma; p < 0.001). [8]
After radiotherapy, the selenium status in both groups decreased to the
same extent (39 µg/l vs. 50 µg/l selenium in plasma). [8] Patients with normal weight thus almost all had a critical selenium status at this time.
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Selenium pharmaceuticals
from the German market leader
selenase® T peroral
Oral solution
500 μg selenium
per drinking bottle

selenase® 100 μg
peroral
Oral solution
100 μg selenium
per drinking
ampoule
selenase®
300 Mikrogramm
Tabletten
Tablets
300 μg selenium
per tablet
selenase® T
pro injectione
Injection solution
1,000 μg selenium
per injection bottle

selenase® T
pro injectione
Injection solution
500 μg selenium
per injection bottle

selenase® 100 μg
pro injectione
Injection solution
100 μg selenium
per injection
ampoule
Active ingredient: sodium selenite pentahydrate – from Europe‘s only GMP production
facility for sodium selenite pentahydrate. Prescription only
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biosyn Arzneimittel GmbH

World market leader
in high-dose selenium injections
biosyn Arzneimittel GmbH is a pharmaceutical
and biotech company based in Fellbach,
Germany. It specializes in trace elements, is
a world market leader for high-dose selenium
injections, developer and operator of two
unique GMP manufacturing operations for
producing active ingredients, and in the biotech
sector, is actively involved in the production
of glycoprotein isolated from the Megathura
crenulata, a sea snail found in California.
70 percent of our sales turnover is realized
outside of Germany – in 26 countries all around
the world.

With products developed for the areas of
intensive care, oncology and endocrinology,
biosyn is a partner to hospitals and physicians
in private practice, as well as to naturopathic
physicians and holistic health practitioners. We
pursue research and development and evaluate
the current medical-scientific literature as well
as engage in modern online marketing. Our
mid-sized family enterprise places great value
on an open, engaged and customer-oriented
corporate culture.

GMP-compliant production of sodium selenite at biosyn:
Vacuum drying system for targeted crystallization
of metallic salts with defined portions of hydrated ingredients
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Information from biosyn Arzneimittel GmbH
Brochures

Further information

We are pleased to offer you comprehensive
information on the topics of oncology,
lymphedema, selenium deficiency and the
immune system – for experts and patients.
Please choose from the brochures shown.

If you have specific questions on this topic,
please call us at: + 49 (0) 711 575 32 - 00
Additional information on literature for your
patients is also available in larger quantities free
of charge to be at your disposal.

Order by e-mail at: information@biosyn.de
(please specify desired materials and quantity)

Newsletter
Subscribe to our online newsletter “biosynNews
international” to obtain current information.
Order by e-mail at: information@biosyn.de
(key words “biosynNews international”)

Selenium deficiency
and cancer

Selenium deficiency
and breast cancer
biosyn
know-how

biosyn
know-how

selenium
deficiency in
focus

selenium
deficiency in
focus

© NYS444 / istockphoto

• Risk group for selenium deficiency – cancer patients

• Risk group for selenium deficiency – breast cancer
patients
• Treatment of selenium deficiency according to guidelines

Selenium is vital to health – it plays an important role
in many crucial bodily functions. Certain risk groups are
particularly prone to selenium deficiency. The reason
can be a lower selenium intake, but also an increased
selenium requirement.

we are
research

Selenium deficiency
and cancer
Folder for medical experts
Format: A4
6 pages

Selenium is vital to health – it plays an important role
in many crucial bodily functions. Certain risk groups are
particularly prone to selenium deficiency. The reason
can be a lower selenium intake, but also an increased
selenium requirement.

We would also be glad to provide you with
dosage cards. Order by e-mail at:
information@biosyn.de (key words “dosage
card onco” or “dosage card lymphedema”)
You can also find us on coliquio, the free
medical network, with our Infocenter Selenium:
www.coliquio.de
More information about us on our Facebook
page and our YouTube channel

Literature for medical experts

© hardik pethani / istockphoto
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Selenium deficiency
and breast cancer
Folder for medical experts
Format: A4
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Literature for medical experts

Selenium and oncology

Selenium and cancer-related
lymphedema

Selenium is essential
Multivitamin preparation
with high-dose coenzyme Q10

Updated
version

Improved dosing

selenase®

selenase®

Selenium

• For a normal function of the immune system

• high-dose sodium selenite to improve
cancer therapy

• reduces the lymphedema volume

• keeps the immune system in balance

• Reduces tiredness and fatigue

• raises the effectiveness of physical therapy

• protects against oxidative stress

• Protects from oxidative stress

• reduces side effects by protecting
healthy cells

• reduces the risk of erysipelas

• is important for the thyroid

• Supports normal DNA synthesis

• selectively cytotoxic against tumor cells
• improves the body’s ability to destroy
tumor cells

• improves quality of life scores

• Plays a role in cell division

• reduces adverse reactions

• Preserves mucous membranes

• for effective treatment of lymphedemas
• corrects selenium deficiency
we are
research

Selenium and oncology
Folder for medical experts
Format: A4
172 pages

we are
research

Selenium and cancerrelated lymphedema
Folder for medical experts
Format: A4
32 pages
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