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Summary

Many patients with cancer look for information on com-
plementary or alternative medicine (CAM) and use vari-
ous CAM methods. Women with breast cancer are
amongst the most avid users. Patients in Europe prefer
drug-bound CAM methods, which are prone to side
effects and drug interactions. In order to reduce these
risks, communication between the patient and the physi-
cian on CAM is indispensible. Yet, most patients do not
discuss CAM in general and complementary drug ther-
apy in particular with their oncologists and most oncolo-
gists themselves are not overly familiar with the topic.
This article gives an overview on the most often used
CAM methods with regard to breast cancer. The current
state of the scientific evidence, the benefits and risks are
summarized.

Complementary or Alternative Medicine?

There is no universally accepted definition of either comple-
mentary or alternative medicine. In fact, both terms are often
mixed up or taken together to form a new term: ‘complemen-
tary and alternative medicine’, abbreviated as CAM.

Moreover, other terms are used, e.g. traditional medicine,
naturopathy, unconventional medicine, or holistic therapies,
etc. Homeopathy, anthroposophical medicine, phytotherapy,
and others can be part of CAM, but many patients use these
words as synonyms for CAM.

There is one common feature in all these types of medi-
cine: evidence is low to missing. The reasons for the wide-
spread use of CAM methods are diverse.

Schliisselworter

Komplementare Medizin - Alternative Medizin -
Nahrungserganzungsmittel - Supportive Therapie -
Brustkrebs - Evidenzbasierte Medizin

Zusammenfassung

Viele Patienten mit Tumorerkrankungen suchen nach
Informationen zur Komplementaren oder Alternativen
Medizin (KAM) und nutzen verschiedene KAM-Metho-
den. Brustkrebspatientinnen nutzen KAM besonders
haufig. Patienten in Europa bevorzugen «medikamen-
tose» KAM-Verfahren, die das Risiko von Neben- und
Wechselwirkungen in sich tragen. Um diese Risiken zu
vermindern, ist eine Kommunikation zwischen Patient
und Arzt notwendig. Allerdings besprechen die meisten
Patienten KAM nicht mit ihrem Onkologen, und die
meisten Onkologen kennen sich auf dem Gebiet nicht
aus. Dieser Artikel bietet einen Uberblick tiber die hau-
figsten KAM-Methoden im Hinblick auf Brustkrebs mit
besonderer Berlicksichtigung haufig angewandter «Me-
dikamente». Evidenzstand, Nutzen und Risiken werden
zusammengefasst.

In order to find a more rational approach, many experts in
oncology differentiate between complementary and alterna-
tive medicine. Complementary medicine comprises all meth-
ods that acknowledge the scientific approach of evidence-
based medicine and are frequently combined with and
thereby complement conventional medicine, which they try to
support. In contrast, alternative medicine is based on func-
tional hypotheses often conflicting with modern knowledge
on (e.g., the etiology of) cancer or on cancer treatment. Its
methods are presented as a milder and therefore better alter-
native to ‘toxic’ conventional treatments, as allegedly being
free from side effects, and as equally or even more effective,
even in case of advanced cancer. However, there are no
studies supporting the efficacy of these therapies, but some
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Table 1. AGO Commission Mamma, Complementary Treatment, online version March 12, 2013

(www.ago-online.de/de/fuer-mediziner/leitlinien/mamma/)

Intervention

Treatment aim

Recommendation
(according to AGO score 2013)

Vitamins and trace elements

replacement in case of proven deficiency

++°

Vitamin C prevention of cancer recurrence —
Vitamin D prevention of cancer recurrence —
Selenium prevention of cancer recurrence —
Green tea prevention of cancer recurrence +-*
Mistletoe prevention of cancer recurrence =
Mistletoe treatment of side effects +/-
Homeopathy prevention of cancer recurrence -t
Homeopathy treatment of side effects +/-°
Acupuncture treatment of side effects (+) (special situations)®
Acupuncture treatment of cancer pain +/-*
Chinese herbs treatment of side effects —+

Cancer diets

prevention of cancer recurrence -

aSame recommendation as AGO 2013.

"Not discussed by AGO or different appraisal as compared to AGO 2013.

protagonists refer to preclinical data as a proof of the effec-
tiveness of their methods.

Complementary and alternative methods are widely used
in Europe and other countries (table 1). This is partly due to
their long existence as part of the traditional medical systems
and partly to seemingly convincing concepts of illness and
therapies, like disturbed energetic balance, yin and yang, etc.
In particular, therapies supposedly activating the immune sys-
tem are widely recommended in oncology as most cancer pa-
tients blame their failing immune systems for their illnesses.

In western countries, about 40-50% of all cancer patients
use CAM [1-3]. Typical users are female and have a higher
education and socioeconomic status. Thus, in most studies
and reviews, patients with breast cancer are the most preva-
lent users of CAM [2-4].

The aims of the patients are diverse: Reducing stress or
side effects of the therapy, improving one’s own strength,
boosting the immune system, or the preference for a ‘more
holistic’ treatment are most often quoted [3, 5-8]. Moreover,
many patients hope to reduce their risk of relapse or to fight
the cancer directly. An important aim is to become active.
This desire is understandable in the face of a deadly threat
and modern oncology, which is highly complex and which
many patients perceive as merely technical and as aggressive
or even toxic in itself. Consequentially, the patients strive to
reconcile their stricken bodies with natural health during and
after medical treatment.

Accordingly, possible benefits for patients using comple-
mentary therapies are a gain in autonomy [9], a perceived
reduction of side effects and stress, and enhanced coping.

On the other side, several, partly substantial risks arise:
CAM may have genuine side effects of its own (which prob-
ably are not detected or are taken as side effects of the ongo-
ing conventional therapy, as only a minority of patients dis-
closes using CAM to their oncologists [10, 11]). Furthermore,
CAM can lead to drug interactions, which may reduce the
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effectiveness of conventional cancer therapies or enhance
their side effects. Well-known drug interactions are those of
St. John’s wort by the induction of drug metabolizing enzymes
of the cytochrome P450 system (e.g. P450 3A4). Yet others
may arise specifically in women with (receptor-positive)
breast cancer. Phytoestrogens might counteract endocrine
therapies, and ‘healing earth’ (taken as remedy against diar-
rhea) may hinder the absorption of various oral drugs.

CAM methods entail yet other dangers: Postponing the
start of therapy or omission of therapy, even of palliative care,
is dangerous for patients with most cancers. Omission of
effective treatment in lieu of unconventional methods with
unproven efficacy is correctly termed ‘alternative therapy’. In
view of effective conventional treatment options, alternative
treatment should be seen as the most detrimental aspect of
CAM.

Another risk of CAM is the (economic) cost brought on the
individual as well as on the health care system and society, due
to preventable cancer progression. In most countries, CAM
methods cannot be reimbursed by health insurances, yet
sometimes they are, thus resulting in either a burden to the
individual or to society. The cost range is very broad, starting
with a few cents and mounting up to several thousand euros
per treatment. The anxiety of patients under cancer threat can
deliver individuals prone to fraudulent treatment offers.

Since nutritional medicine, physical exercise or psycho-
oncology are all evidence based therapeutic concepts in their
own rights, they cannot be discussed in the context of this
review.

Nutritional Supplements
Vitamins and Trace Elements

Many healthy people take vitamins and trace elements, ei-
ther as single substances or as mixtures, in order to prevent

Hiibner/Hanf



various diseases, e.g. cancer. It is at present unknown whether
cancer patients have different vitamin and trace element re-
quirements as compared to healthy people. It is clear that
truly existing deficiencies in these micronutrients should be
substituted for [12]. However, most epidemiological data and
prospective studies have shown negative results, demonstrat-
ing no preventive or protective effect or even worse out-
comes, as, e.g., for antioxidant (especially vitamin A) use in
smokers.

In general, antioxidant use in the absence of a proven mi-
cronutrient deficiency should be avoided during chemo- or
radiotherapy as they might reduce the effects of the therapy
on the tumor cells [13-15].

Vitamin C

Use of vitamin C in oncology is discussed controversially.
Linus Pauling postulated vitamin C as anticancer agent, but a
large study by Moertel et al. [16] did not show any beneficial
effects. Since the publication by Chen et al. [17], interest in
vitamin C is rising. In this in vitro experiment, high concentra-
tions of vitamin C induced apoptosis of cancer cells whereas
normal cells were unaffected. The question is whether this
effect can be realized in vivo and in the human body since
vitamin C is a water-soluble acid.

There are nearly no studies from which data can be derived
concerning the dose of vitamin C required, the infusion time,
and the side effects of these high concentrations, e.g., on the
kidneys. The usual oral dosages are not adequate. Also, for
vitamin C, warnings concerning its antioxidant, antagonistic
effects on concomitant treatment have to be taken into ac-
count. On the other side, vitamin C in normal food does not
have negative effects. Laboratory experiments show that this
is not only true for chemo- and radiotherapy but also for tar-
geted drugs [16-18]. Experiments point at synergistic effects
of vitamin C in combination with some drugs. Most probably,
these controversial data are due to dose-dependent effects,
with medium high concentrations being antagonistic and very
high concentrations being synergistic. Using the prescriptions
available in Germany (below 10 g / 100 ml), the concentra-
tions in the blood will not rise to the levels described in the
successful experiment by Chen et al. [17]. Whether higher
amounts are safe and how much is needed to reach experi-
mental concentrations is still unknown; however, individual
trials in other entities than breast cancer are underway.

For low-dose infusion, a retrospective study reports fewer
side effects of chemotherapy in patients with breast cancer
[19]. Besides methodological fallacies, this study does not give
data on follow-up with regard to recurrence and survival data.
Thus, safety cannot be assessed.

In palliative care, 2 studies have been published on small
groups of patients [20, 21]. The study by Hoffer et al. [22] is
the only one describing a dose-finding phase I. In this study,
low-dose vitamin C did not have positive effects. Patients on
low dose even had inferior results. A higher dose (1.5 g/kg
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body weight amounting to more than 75 g as single dose)
might have positive effects, but the study was stopped at that
dosage so that a second study would be needed. High-dose
intravenous vitamin C therapy may have benefits in patients
with advanced cancers and cancers with poor prognosis and
limited therapeutic options, but further clinical studies as to
the safety and efficacy of this therapy are warranted [23].

Vitamin D

Vitamin D is well known for the prevention of osteoporo-
sis, and in many patients with breast cancer, different risk fac-
tors for osteoporosis exist, e.g. age or aromatase inhibitor
therapy. Furthermore, epidemiologic data provide some evi-
dence that vitamin D is also important for the prevention of
different diseases. Many studies support the notion that, with
a deficit of vitamin D, the mortality from cancer may also rise.
Goodwin et al. [24] found that, in breast cancer patients, a
deficit of vitamin D is a negative prognostic factor. Yet, so far
no prospective study has tested whether supplementing pa-
tients with vitamin D in case of a deficit will improve their
outcome. There may be several confounders as vitamin D
deficit may be associated with less sun exposure and less phys-
ical activity (which is a risk factor) or, e.g., with time shift
work resulting in chronobiological disruption (another risk
factor).

Furthermore, epidemiological data point at the importance
of polymorphisms of the vitamin D receptor that may lead to
individual differences in sensitivity to vitamin D. So far, meta-
analyses have reported contradictory results [25, 26].

Data are emerging that vitamin D can alleviate joint and
muscle pain from endocrine therapy in breast cancer patients
[27-31]. In some of these studies, even women taking supple-
ments with 500-1,000 IU had a vitamin D deficit. Khan et al.
[29] successfully prescribed 50,000 U per week for several
weeks against joint pain and fatigue on letrozole. Yet, these
high doses should only be given under monitoring.

However, it should be kept in mind that administration of
vitamins and trace elements (‘micronutrients’) in supraphysi-
ological concentrations constitutes pharmacotherapy rather
than nutrient deficiency replacement. Most recently, it could
be shown that vitamin D therapy during pregnancy is associ-
ated with an increase in the prevalence of food allergies at the
end of the baby’s first year [32].

Clinical Appraisal: Vitamins

Vitamins should be substituted to reach the recommended
serum concentrations. ‘Blind overdosing’ is without proven
benefit but instead confers significant potential risks. $-Caro-
tene in combination with vitamin A and vitamin E signifi-
cantly increased the mortality in a fixed-effect model meta-
analysis of randomized controlled trials (RCTs) investigating
preventive supplementation aiming at gastrointestinal can-
cers. Consuming fresh fruit and vegetables is recommended
instead of taking vitamin supplements.
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Selenium

Selenium is a trace element that is important for the activ-
ity of many enzymes active in the metabolism of oxidants and
drugs. Epidemiological data point at the preventive activity of
selenium for different diseases [33]. A meta-analysis has
shown that the mortality in many types of cancer and cardio-
vascular disease rises with deficiency and supraphysiological
levels of selenium [34].

Results from controlled prospective studies are ambiguous.
Thus, the Cochrane review on the prevention of cancer by
selenium did not find positive evidence from randomized
studies but only from epidemiological data (cancer mortality
odds ratio (OR) = 0.55, 95% confidence interval (CI) 0.36—
0.83) [35]. Yet, a meta-analysis of prospective studies has
shown that supplementation in case of lower levels has a
significant protective effect (cancer incidence relative risk
(RR) =0.64, 95% CI 0.53-0.78) [36].

In the SELECT study, healthy men were given selenium at
twice the dose of daily recommendation [37, 38]. The study
was stopped as a tendency towards more metabolic disorders
emerged. Yet, in an analysis of selenium levels, the partici-
pants already had high-normal levels at the time of inclusion.
Accordingly, supplementation resulted in levels above the
upper physiological threshold [39].

Another indication of selenium may be to reduce the
side effects of radio- and chemotherapy. In vitro and in vivo
it has been shown that selenium does not negatively affect
the therapy on cancer cells. Many experiments even describe
synergistic effects. Several small studies point at a positive
clinical effect [40]. The study by Miicke et al. [41] is the first
to report long-term survival in order to exclude negative
effects on the efficacy of conventional treatment. In this study,
patients undergoing radiotherapy of the pelvis because of gy-
necologic cancers were substituted in case of selenium deficit.
Diarrhea was significantly reduced in the treatment group
[41].

Several older small studies have looked at selenium given
to patients with lymphedema. A long-term supplementation
was able to reduce inflammation and erysipelae and thus
alleviate treatment sequelae [42, 43]. Long-term supplementa-
tion should always be done under the control of serum levels,
in order to avoid overdosing and side effects.

Clinical Appraisal: Selenium

Generally, it should be kept in mind that results from clini-
cal studies are not only derived from breast cancer patients
but also from men and women suffering from various other
malignant diseases. Therefore, the question arises, in how far
these results could be transferable to breast cancer patients.

Given this warning, previous recommendations to avoid
selenium supplementation during cancer therapy can no
longer be held up. Maintenance of sufficient selenium con-
centrations confers therapeutic advantages. However, over-
dosing should be avoided. Before cancer patients take supple-
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ments with selenium (e.g. sodium selenite), the individual
selenium status should be measured (e.g. selenium in whole
blood) [12].

Other Supplements

Secondary plant extracts, for example from green tea (epi-
gallocatechin gallate (EGCG)) or curcuma (curcumin), have
multiple positive effects on cancer cells, inhibiting prolifera-
tion and inducing apoptosis. So far, prospective controlled
trials are missing. Results from studies on curcumin may be
published within the next 1 or 2 years, as several studies are
ongoing. Most preclinical data describe synergistic effects
with chemo- and radiotherapy. Yet, some agents also show
antagonistic potential. As a consequence, patients should be
advised against taking supplements containing higher
amounts of these and other molecules. Yet, there are data to
support drinking green tea in order to reduce the risk of
recurrence [44-46]. Whilst isoflavones have the potential to
reduce the breast cancer incidence, particularly when con-
sumed on a regular basis beginning before puberty [47], their
consumption as secondary prevention after breast cancer
appears critical: Particularly in the estrogen-deprived environ-
ment under aromatase inhibitors, isoflavones (e.g. genistein
from soy) could stimulate hormone receptor-positive cells to
divide. In the MCF-7 cell-implanted BALB/c mouse model,
genistein abolished the growth-inhibitory effect of the aro-
matase inhibitor letrozole [48].

Mistletoe

At least in German-speaking countries, mistletoe (Viscum
album) as part of anthroposophic medicine is used by many
patients. Whilst taken from the list of reimbursable medica-
tion in the adjuvant setting, the German national health
insurance guidelines see mistletoe lectins as reimbursable
in the palliative setting. Laboratory and clinical data point
to an unspecific immune-stimulatory effect. Most probably,
this unspecific effect is not associated with any antitumor effi-
cacy. Accordingly, well-conducted studies so far have not
shown effectiveness with regard to remission, progress, and
survival.

The discussion on the reduction of side effects and im-
provement of quality of life is open. Yet, effects are at best
low in studies of higher methodological quality and in meta-
analyses [49].

Homeopathy

Homeopathy is based on two fundamental concepts:

— Agents that provoke a defined symptom while tested in
healthy volunteers are used in case of this symptom ap-
pearing in a patient (‘similia similibus curantur’).

— These remedies are magically ‘potentiated’ by high dilu-
tions and rhythmic shaking.
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From a scientific point of view there are statistically very
few or no molecules left of the potentiated drug in so-called
high-potencies. The discussion is open as to whether the
active ‘agent’ in homeopathy is the physician himself who
takes his time to care for the patient.

There are only few clinical studies on homeopathy in
oncology. In 2 systematic reviews, no convincing evidence of
the effectiveness as supportive care in cancer patients was
found [50, 51]. 2 studies report positive outcomes: one with a
Calendula ointment given to patients during radiotherapy of
breast cancer [52]. Yet, this treatment rather belongs to the
field of phytotherapy than to classical homeopathy. In a study
by Oberbaum et al. [53], children undergoing chemotherapy
were prescribed a mouth rinsing with a homeopathic mixture
versus a standard mouth rinsing. There was a significant
advantage in the treatment group. So far, we do not have a
rational explanation for this study finding. Considering that
most other controlled studies are negative, one explanation
may be pure chance. The question remains how this result
could be transferred to breast cancer patients. It should be
stated at this point, that placebo-controlled RCTs investigat-
ing the efficacy of homeopathy are indeed feasible. Advocates
of this historic therapeutic system are encouraged to bring
their treatments to the unprejudiced test.

Clinical Appraisal: Anthroposophical Medicine Including

Classical Homeopathy

The intense interactive process between healer and patient
inherent in the above-mentioned methods and formally re-
quired in the process of homeopathic repertorization certainly
presents a powerful placebo action (‘the healer as a drug’).
Subjective sensitivities can be and are positively influenced, as
shown in individual studies; however, no influence on improv-
ing objective disease mastering could be demonstrated in any
well-designed study on breast cancer. These treatments can be
applied on individual requests after stringent explanation of
costs and possible benefits and only in a purely complemen-
tary concept.

Traditional Chinese Medicine

Traditional Chinese medicine (TCM) comprises acupunc-
ture, moxibustion, drugs mostly composed of herbs, and rec-
ommendations concerning lifestyle, e.g. diets and techniques
that coordinate body and mind, such as gigong and tai chi.
According to TCM, illness is due to an imbalance of the indi-
vidual’s forces, which are symbolized by yin and yang. This
leads to stagnation of the qi — the vital force.

Acupuncture is the treatment best recognized in western
countries. Many studies have been done in the context of
cancer diseases. They mostly focus on a defined side effect of
cancer treatment. Studies are controversial, one problem
being the definition of the control group, the control treat-
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ment, and the ‘placebo’. Sham acupuncture using false points
or sham needles may lead to unblinding and bias.

The Cochrane review concludes that acupuncture may
reduce acute vomiting but not acute or delayed nausea. Acu-
pressure alleviates acute nausea but not acute vomiting or
delayed symptoms [54]. A scientific explanation for these
diverse results is missing so far. Acupuncture has been tested
for symptoms of hormone withdrawal in many studies. The
Cochrane review does not see any significant benefits [55].
The same applies to the reduction of cancer pain [56].

Chinese herbs contain some promising substances for
which preclinical data show positive effects on cancer cells,
e.g. Astragalus or Sutherlandia. Yet, so far no reliable clinical
data have been published. The most important problem of
TCM drugs are side effects and interactions. Nearly no data
exist on their features and frequencies. Another problem of
mixtures imported from Asia is drug quality and safety: In
some products, poisons, pesticides, or heavy metals could be
detected. Patients have occasionally suffered from organ fail-
ure of liver or kidney due to taking some Asian herbal
mixtures.

Cancer Diets

Adherence to dietarian rules may in fact play an important
role in the primary prevention of cancer in general and breast
cancer in particular [57].

Cancer diets either provide some additional nutrients that
allegedly are lacking in cancer patients, or try to detoxify the
body from ‘poisonous agents’. Thus, most cancer diets are
based on a clear misunderstanding or ignorance of carcinogen-
esis. Another idea is to even starve the cancer. Accordingly,
these diets may result in loss of weight and malnutrition [58].

In Europe, the Breuss cancer cure and the diet of Budwig
are widely spread. According to Breuss, the cancer is killed if
the patient only drinks juice from vegetables and tea for at
least 42 days. If after this time the cancer has not vanished,
the cure shall be continued. Budwig claimed that cancer grows
because of an imbalance of fatty acids in the body. She propa-
gated omega-3 fatty acids and homeopathy as a cure.

The ketogenic diet is based on Warburg’s hypothesis that
cancer cells need glucose for glycolysis and energy produc-
tion. As a consequence, patients are advised to avoid all types
of carbohydrates and reduce their uptake to only 10% of the
total calorie intake. Side effects of increasing ketone bodies
are nausea, loss of appetite and weight, exsiccation and seda-
tion [59]. In German-speaking countries, the so-called Coy
diet is a widespread version of this diet. In experiments, can-
cer cells grown in a medium without glucose after some time
develop features of stem cells [60]. In animal experiments,
after some delay in tumor growth, acceleration was described
[61]. So far, no clinical studies have been published but only
case series.
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Clinical Appraisal: Cancer Diets

Disclosure Statement

No diet can cure cancer. Adherence to strict diet rules can

lead to severe malnutrition and thereby negatively influence

survival.
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