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Abstract: Additional therapy with extracts of Viscum album [L.] (VaL) increases the quality of life of patients suffering from early stage
breast cancer during chemotherapy. In the current study patients received chemotherapy, consisting of six cycles of cyclophosphamide,
anthracycline, and 5-Fluoro-Uracil (CAF). Two groups also received one of two VaL extracts differing in their preparation as subcutaneous
injection three times per week. A control group received CAF with no additional therapy. Six of 28 patients in one of the VaL groups
and eight of 29 patients in the control group developed relapse or metastasis within 5 years. Subgroup analysis for hormone- and radio-
therapy also showed no difference between groups. Additional VaL therapy during chemotherapy of early stage breast cancer patients
appears not to influence the frequency of relapse or metastasis within 5 years.
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Introduction
Background

Viscum album[L.] (Val) extracts are widely used in
cancer therapy in central Europe. In general, VaL is
administered during and after conventional therapies
like surgery, chemo-, hormone-, or radiotherapy and
lasts for several years. Clinical evidence suggests that
VaL influences the immune system' and increases
quality of life.? Recently, a randomized trial examin-
ing VaL showed a significant and relevant prolonga-
tion of overall survival in late-stage pancreatic cancer
patients compared to untreated controls.’ Therefore,
VaL is claimed to be used in both adjuvant and pallia-
tive situations of cancer therapy.

Patients with early stage breast cancer regularly
undergo chemotherapy after surgery in order to pre-
vent relapse and metastasis. Often, the combination of
cyclophosphamide, anthracycline, and 5-fluorouracil
(CAF) is used. The side effects of these chemothera-
pies include nausea, emesis, pain, and fatigue. Fatigue
is regarded as one of the major concerns for patients
with cancer* and is related to reduced activity, depres-
sion, anxiety, and mood disorders.>* Subcutaneous
injection of VaL additionally applied to chemother-
apy is regularly used to decrease chemotherapy side
effects (e.g. neutropenia) and to increase the quality
of life, and has been examined in twelve random-
ized clinical trials.”!® Theoretically, higher quality of
life and less neutropenia of patients receiving addi-
tional VaL therapy to chemotherapy may lead to the
assumption that VaL reduces the toxicity (and with
this, the efficacy) of chemotherapeutics. Although
VaL increases the cytotoxicity of chemotherapy on
malignant cells,'® additional VaL therapy is still under
discussion. A clinical evaluation is overdue.

VaL therapy is traditionally continued after chemo-
therapy for several years in order to prevent relapses
and metastases. Therefore, no documentation of
relapse and metastasis exists that reports long-term
results of the use of VaL limited to the duration of
chemotherapy.

In a prospective randomized clinical trial,
95 patients suffering from early stage breast cancer
were randomized into three groups.!” All three groups
received chemotherapy consisting of six cycles of
CAF. Two of the three groups received one of two ValL
extracts from two different manufacturers in addi-

tion to the chemotherapy. Here we report the results
of one of the VaL groups compared to the control
group. Results of the other VaL group compared to
the control group will be published elsewhere. The
patients did not continue VaL therapy after the end of
chemotherapy. The aim of the study was to show the
impact of VaL therapy in addition to chemotherapy on
quality of life, as assessed by the European Organiza-
tion for Research and Treatment of Cancer Quality
of Life Questionnaire (EORTC-QLQ-C30), as well as
its impact on the frequency of neutropenia. In one of
the groups treated with VaL extract, all 15 scores of
the EORTC-QLQ-C30 showed better quality of life
in the VaL group as compared to the control group. In
12 scores the differences were significant (P < 0.02),
with nine scores showing a clinically relevant and sig-
nificant difference of at least 5 points.!” Neutropenia
occurred in 3/30 VaL patients and in 8/31 control
patients (P = 0.182). None of the patients received
VaL therapy after the end of chemotherapy, but some
patients in both groups began hormone therapy or
underwent radiotherapy. In this non-interventional
S-year follow-up, the frequency of relapses and
metastases of all patients was documented.

Methods

Objectives

The objective of this 5-year follow-up study is to ana-
lyze whether VaL therapy in addition to chemotherapy
has an influence on the median disease-free survival
time as well as the total frequency of relapses and
metastases in patients with early stage breast cancer.

Design

This is a prospective non-interventional follow-up
study of two patient groups after participation in a ran-
domized clinical trial. None of the patients received
VaL extract after the end of the chemotherapy. Ethi-
cal approval was obtained from Institute for Oncology
and Radiology of Serbia. All patients provided written
informed consent before commencing participation.

Participants

Breast cancer patients in stages T, N M, treated at
the Institute of Oncology and Radiology, National
Cancer Research Centre of Serbia in Belgrade

who received six consecutive cycles of CAF after

174

Breast Cancer: Basic and Clinical Research 2012:1


http://www.la-press.com

¢

Mistletoe therapy during chemotherapy: a 5-year follow-up

surgery were included. For participation in the long
term follow-up, the following inclusion criteria
were obligatory: patients should have had 6 cycles
of chemotherapy, should definitively not have had
metastases before the chemotherapy began, and
should not have refused to participate in the study.
Two patients in the VaL group had an unknown meta-
static status (M = x) before the chemotherapy began,
and one patient in the control group did not give her
consent for continued participation. Therefore, we

included 28 of 30 patients of the VaL group and 29
of 30 patients of the control group in this analysis
(see Fig. 1). The follow-up began in June 2006 and
ended in May 2012.

Interventions

All patients have had CAF therapy administered in six
cycles with a three-week interval between each cycle.
The applied dose intensities (DI) of cyclophosph-
amide, Adriamycin, and 5-FU (DI in mean mg/m? per

Assessed for eligibility n = 123

Randomized (1:1:1) n =95

Other VaL therapy
n=34

l

Inclusion of 61 patients

v

{

Control group
VaL group
) - Six cycles CAF (500 mg/50 mg/500 mg)
- Six cycles CAF (500 mg/50 mg/500 mg) within 18 weeks, every 3rd week
c within 18 weeks, every 3rd week
o
% | - Val 54 s.c. injections within 18 weeks - No additional therapy
3 3x weekly (0.01 mg—5 mg)
<
- Received ValL n =30 - Received ValL n=0
- Did not receive VaL n=0 - Did not receive VaL n=31
Drop-out Drop-out
None n=0 Heart disease n=1
» Analysis of quality of life and neutropenia”
g
g Analysed n = 30 Analysed n = 30
Patients excluded Patients excluded
g from 5-year follow-up: from 5-year follow-up:
B Reasons: Reasons:
Q
g - M = X at inclusion =2 - M = X at inclusion n=0
- Refused to participate =0 - Refused to participate n=1
» Analysis of 5-year disease-free survival
g
E Analysed n = 28 Analysed n = 29

Figure 1. Flow chart according to CONSORT.
Abbreviation: CAF, cyclophosphamide/adriamycin/5-fluorouracil.
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week, tstandard deviation) were 160.5+5.6,16.110.6,
and 160.5 £ 5.6, respectively, in the VaL group
and 159.4+7.3,15.92£0.7,and 159.4%7.3,respectively,
in the control group. The results correspond to 98% of
planned DI in the VaL group and 97% of planned DI
in the control group. No other antineoplastic or immu-
nomodulating therapies were applied during chemo-
therapy. All patients received antiemetic therapy with
a single dose of ondansetron chloride 8 mg, dexam-
ethasone 8§ mg, and ranitidine 50 mg, respectively,
administered prior to each CAF cycle.

Patients randomly allocated to additional therapy
with VaL received Iscador®™ special, a fermented
aqueous extract of VaL from apple tree (ratio of
plant to extract = 1:5), manufactured by Weleda AG,
Schwibisch Gmiind, Germany. VaL comes in 1 mL
ampoules for injection and each ampoule contains
the fermented extract of 0.01, 0.1, 1, 2, or 5 mg of
fresh extract of VaL, respectively, in isotonic saline
solution. VaLL was administered by subcutaneous
injections of 1 mL into the upper abdominal region
three times per week (e.g. Monday, Wednesday,
Friday). The patients in the VaL group were instructed
to inject themselves subcutaneously. The dosage of
VaL was increased stepwise: 2 X 0.01 mg, 2 X 0.1 mg,
I1 X 1 mg, 8 X 2 mg, remaining doses 5 mg. An
average of 53.8 = 2.6 injections with altogether
174.0 £ 26.6 mg of VaL per patient were administered
in the VaL group.

The control group did not receive additional VaL
therapy to chemotherapy.

Outcomes

Occurrence of relapse and/or metastasis was docu-
mented annually up to 5 years during the prescribed
routine follow-up visits of the study centre. The results
were documented in case report forms designed for
this study. A deviation of £2 months was tolerated
for the annual visits. The follow-up for an individual
patient ended with the occurrence of a relapse or a
metastasis.

Statistical methods

Statistical analysis (StatExact V9.0, WinStat
V2012.1) included all participating patients. All
results are of exploratory nature and may serve for
hypothesis building or sample size calculation. The
Mann-Whitney test, Fisher’s exact test, Kruskal-

Wallis test, and #-test were used to check the balance
of demographic and clinical baseline characteristics
as well as for the therapies after chemotherapy. The
disease-free survival curves were calculated by the
Kaplan-Meier method and compared between study
groups using a log-rank test (Cox-Mantel).

Results

Baseline and treatment data
The baseline data of the two groups are well balanced
(Table 1).

After chemotherapy and Val therapy ended,
patients underwent other therapies, which may have
influenced the disease-free survival rate. There-
fore, other therapies were documented in both
groups. The most frequent therapies were adjuvant
radiotherapy (n = 37) and anti-hormonal therapy
(tamoxifen; n = 32; Table 2). Both therapies were
well balanced between the study groups and have
been analyzed as separate subgroups (Figs. 3 and
4). Other therapies were trastuzumab (n = 4), goser-
elin (n = 2), docetaxel (n = 1), and letrozole (n = 1;
Table 2). The latter therapies in total were also well
balanced between the groups, but their frequency of
application was too small to represent subgroups for
an analysis.

Disease-free survival

The median disease-free survival time could not be
calculated, because the highest probability for relapse
or metastasis in 5 years was 28%. The disease-free
5-year survival rates were 6/28 and 8/29 patients in
the VaL and the control groups, respectively (Fig. 2).
The difference was not statistically significant
(P =0.551; Cox-Mantel log-rank test).

The subgroup analysis of patients undergoing
radiotherapy yielded 4/19 and 3/18 patients in the
VaL and the control group, respectively (Fig. 3); the
subgroup analyses of patients with anti-hormonal
therapy yielded 4/18 and 4/14 patients in the VaL and
control group, respectively (Fig. 4). None of the dif-
ferences were statistically significant (Fisher’s exact
test P=0.792 and P = 0.659, respectively).

Discussion

No studies have examined the impact of medica-
ments like analgesics, antiemetics, antibiotics or ValL
routinely used in parallel to chemotherapy, taking
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Table 1. Baseline status.

Group P values
VaL n =28 Control n =29
Age at inclusion
N patients 28 (100%) 29 (100%)
Median 47.5 52.9 P(MWT) =0.175
Range 3510 61.6 32.510 66.8
Mean = SD 49.0+7.8 51.8+7.8 P(TT)=0.169
BMI
N patients 28 (100%) 29 (100%)
Median 26.0 256 P(MWT) = 0.444
Range 18.9 to 52.1 18.7t0 33.4
Mean £ SD 27.0+6.3 255147 P(TT)=0.316
Karnofsky P(FET)=1.000
100 28 (100%) 29 (100%)
Stage (UICC) P(KWT) = 0.990
I 2 (7%) 4 (14%)
Il 25 (89%) 22 (76%)
I 1 (4%) 3 (10%)
Tumour classification T P(KWT) = 0.594
1 6 (21%) 9 (31%)
2 20 (71%) 17 (59%)
3 1 (4%) 2 (7%)
X 1 (4%) 1 (3%)
Positive lymph nodes N P(KWT) = 0.200
0 10 (36%) 16 (55%)
1 18 (64%) 12 (41%)
2 0 (0%) 1 (3%)
Metastasis M P(FET) =1.000
0 28 (100%) 29 (100%)
Tumour grade G P(KWT) = 1.000
1 0 (0%) 0 (0%)
2 24 (86%) 24 (83%)
3 4 (14%) 5(17%)
LN taken out P(MWT) = 0.762
Median 15 15
Range 510 22 810 32
N patients 28 (100%) 29 (100%)
LN affected P(MWT) = 0.641
Median 1 1
Range Oto 8 Oto 8
N patients 28 (100%) 29 (100%)
Menopausal status P(FET) =0.407
Pre 15 (54%) 11 (38%)
Peri 2 (7%) 1 (3%)
Post 11 (39%) 17 (59%)
Receptor status oestrogen P(FET) =0.545
+ 19 (68%) 16 (55%)
- 7 (25%) 11 (38%)
n.d. 2 (7%) 2 (7%)
Receptor status progesterone P(FET) =1.000
+ 17 (61%) 18 (62%)
- 9 (32%) 9 (31%)
n.d. 2 (7%) 2 (7%)

Abbreviations: MWT, Mann-Whitney-test; TT, t-test; FET, Fisher’s exact test, KWT, Kruskal-Wallis-test.
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Table 2. Therapies after chemotherapy (CAF).

Group P values

VaL Control
n=28 n=29

Radiotherapy P(FET)=0.783
Radiotherapy 19 (68%) 18 (62%)
(50 Gray)
None 9(31%) 11 (39%)

Tamoxifen P(FET)=0.289
Tamoxifen 18 (64%) 14 (48%)
(20 mg/d)
None 10 (36%) 15 (52%)

Other therapies P(FET)=0.730
Other 5(18%) 4 (14%)
therapies
None 23 (82%) 25 (86%)

Abbreviation: FET, Fisher’s exact test.

relapse and metastasis into consideration. In the case
of VaL, patients reported an increase in quality of life,
and a reduction of neutropenia was detected during
the additional use of VaL during chemotherapy.
Therefore, it may be assumed that the reduction of
the clinical toxicity of the chemotherapy also leads
to a reduction of its efficacy. In this study the addi-
tional VaL therapy during chemotherapy of patients
with early stage breast cancer did not affect the 5-year
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Figure 2. Disease-free interval of all patients.
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Figure 3. Disease-free interval of patients receiving radiotherapy.

disease-free survival rate compared to a control group
receiving chemotherapy alone, and also yielded no
indication that subsequently started therapies were
influenced in any way. Moreover, the clinical ben-
efit of additional VaL therapy during chemotherapy
may prevent patients from dropping out or delaying
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Figure 4. Disease-free interval of patients receiving tamoxifen.
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Table 3. Outcomes of patients with different relevant prog-
nosis factors.

Prognostic factor Number of patients

with events

Group

VaL Control
uiCC=3 - -
T(TNMG)=3 - -
N (TNMG) > 0 4 4
G (TNMG) =3 - -
Receptor status 1 1

oestrogen = negative

chemotherapy cycles. Speculations about a possible
negative impact of additional VaL therapy on the
efficacy of the chemotherapy are not founded. On the
contrary: Val increases the cytotoxicity of chemo-
therapeutics if added in cell culture assays; VaL and
chemotherapeutics have been used with good results
since decades and this prospective study shows no
disadvantages of the additional use of VaL to chemo-
therapy during a 5-year follow-up regarding relapses
and metastases.

A strength of this study is that VaL treatment only
occurs for the duration of chemotherapy. Because of
this strength, results cannot be biased by a continu-
ation of VaL therapy, which may have had a further
impact on the disease free survival rate.

The low sample size used in this study limits its
generalizability, and calls for confirmation using
larger clinical trials. A statistical confirmation of non-
inferiority for combined Val/chemotherapy com-
pared to chemotherapy alone would require about
1,000 patients per group.?’

The results suggest that there is a small advan-
tage from VaL therapy in the number of disease-free
patients after five years. This advantage may be due
to a slight prognostic advantage for the patients in
the VaL group regarding age, frequency of UICC
(ITI, T=3, N > 0, G = 3), and receptor status (oestro-
gen = negative). As no differences in the frequency
of relapse and metastasis occurred in both groups
regarding these factors, therefore, only the differ-
ence in age (2.8 years) may have influenced results
(Table 3).

The study results support the use of ValL
therapy in addition to chemotherapy, in con-
trast to objections against this type of treatment.

Further research on drug combinations should be
conducted.

Conclusion

VaL therapy in addition to chemotherapy increases the
quality of life of patients with early stage breast can-
cer and may prevent neutropenia. In the current study
no negative influence of additional Val therapy on the
effectiveness of chemotherapy of patients with early
stage breast cancer was detected, referring to the fre-
quency of relapse or metastasis within 5 years.
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