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Abstract

Background: Mistletoe preparations such as Iscador
are in common use as complementary/anthropo-
sophic medications for many cancer indications, pat-
ticularly for solid cancers. Efficacy of this comple-
mentary therapy is still discussed controversially.
Objective: Does the long-term therapy with Iscador
show any effect on survival or psychosomatic self-reg-
ulation of patients with corpus uteri cancer?

Patients and Methods: Prospective recruitment and
long-term follow-up in the following 4 controlled co-
hort studies. (1) Two randomized matched-pairs stud-
ies: corpus uteri cancer patients without (30 pairs) and
with distant metastases (26 pairs) that never used any
kind of mistletoe therapy were matched for prognostic
factors. By pairwise random allocation, one of the pa-
tients was suggested mistletoe therapy to be applied by
the attending physician. (2) Two non-randomized
matched-pairs studies: corpus uteri cancer patients
without (103 pairs) and with distant metastases (95
pairs) that already received mistletoe (Iscador) therapy
were matched by the same criteria to control patients
without Iscador therapy.

Results: Concerning overall survival in the randomized
studies, a significant effect in favour of Iscador thera-
py was present only in the first study, the second
showed no evidence for an effect: estimate of the haz-
ard ratio and 95% confidence interval: 0.36 (0.10,
0.82) and 1.00 (0.46, 2.106) respectively. In the non-ran-
domized studies, the results that adjusted for relevant
prognostic variables were: 0.41 (0.26, 0.63), and 0.61
(0.39, 0.93). The effect of therapy with Iscador within
12 months on psychosomatic self-regulation as a mea-
sure of autonomous coping with the disease shows a
significant rise in the Iscador group against the control
group in the randomized as well as in the non-ran-
domized study on patients with corpus uteri cancer
without metastases: estimate of the median difference
and 95% confidence interval: 0.40 (0.15, 0.70) and
0.70 (0.25, 1.15) respectively.

Conclusion: The mistletoe preparation Iscador in these
studies has the effect of prolonging overall survival of
corpus uteri cancer patients. Psychosomatic self-regu-
lation as a measure of autonomous coping with the
disease, rises significantly more under Iscador therapy
than under conventional therapy alone.

Key words: Corpus uteri cancer, metastases, overall sur-
vival, quality of life, self-regulation, mistletoe, Iscador,
complementary/anthroposophic therapies

INTRODUCTION

In Europe, many women with gynaecological cancer
take up complementary therapies, however, evidence
of its efficacy on survival is still a topic of controver-
sial discussion [1]. Among the complementary thera-
pies used by cancer patients, the aqueous extracts
of European mistletoe (IZscum album 1..), developed
on the basis of anthroposophic medicine, are the
most frequently used medications, particularly in Ger-
man speaking countries [2]. The 16 published
prospective controlled studies up to June 2006 with
the mistletoe extract Iscador show significant results
in 10 cases in favour of Iscador [3, 4]. The only pub-
lished prospective controlled study concerning the
treatment of corpus uteri cancer with mistletoe ex-
tracts, particularly Iscador, did not show conclusive
results [5].

This paper reports on four new data sets concern-
ing the long-term therapy with the mistletoe prepara-
tion Iscador: two randomized matched pairs study
with corpus uteri cancer patients with (26 pairs) and
without distant metastases (30 pairs) and two non-ran-
domized matched-pair studies with corpus uteri cancer
patients with (95 pairs) and without distant metastases
(103 pairs).

The two special design features of these cohort
studies were the long-term follow-up and the integra-
tion of prospective controlled cohort studies with ran-
domized trials [6, 7].

Both the non-randomized studies and the random-
ized study rely on matching pairs of patients according
to important prognostic factors: in the first case, at the
initiation of the study, the available mistletoe treated
patients were matched with control patients and for
any further incoming patient an additional control pa-
tient was sought in the available data base; in the sec-
ond case, within the same cohort of control patients
(but without intersection with the group of already
«used» controls) matched-pairs were constructed and,
after randomisation, to one of the patients of the pair
a mistletoe therapy was suggested.
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This design allows to compare results of random-
ized and non-randomized matched-pair studies. Thus
better internal validity of the randomized studies (giv-
en comparable results) can be enriched by better gen-
eralizability of the non-randomized studies [8].

PATIENTS AND METHODS

We give only a very short description of the study de-
sign and the matching methods since they were struc-
turally the same as in earlier studies. For further infor-
mation please refer to [6, 7, 9, 10].

BACKGROUND

The four studies to be reported below were part of an
encompassing long-term prospective epidemiological
program to explore the influence of physiological,
psycho-social, individual and therapeutic factors on
the survival of cancer patients [11, 12]. In the follow-
ing studies, which began in the early seventies, quality
of life was assessed as the degree of psychosomatic
«self-regulation». This concept encompasses the ca-
pacity for autonomous regulation of emotional, social
and psychological factors [13-17].

STUuDY OBJECTIVES

The primary question is: Does long-term therapy with
Iscador in addition to conventional oncological treat-
ment influence overall survival in patients with prima-
ry corpus uteri cancer of different stages in compari-
son to standard conventional treatment alone?
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The secondary question is: Does therapy with Is-
cador in addition to standard conventional oncological
treatment improve psychosomatic self-regulation in
patients with corpus uteri cancer in comparison to
standard treatment alone?

STUDY SETTING AND DATA SOURCES

The study patients with corpus uteri cancer were re-
cruited from a pool of three different sources of cor-
pus uteri cancer patients (Fig. 1; further details in [7,
11, 12]).

STUDY DESIGN

All four studies reported here were controlled cohort
studies and prospective by design. All corpus uteri can-
cer patients included in these studies were recruited
from the beginning of 1973, assessed, matched accord-
ing to previously specified relevant prognostic factors
and followed up during the life-time of all patients in-
cluded. The only intended difference remaining be-
tween the matched-pairs was the presence or absence
of therapy with the mistletoe preparation Iscador.

For the record: there was no written study protocol
and no initial sample size calculation since the onset of
these studies in 1973 was before the mandatory re-
quirements of Good Clinical Practice. However, the
study objectives, the structure of the initial and fol-
low-up data assessments, the parameters to measure
(survival, self-regulation), the data to retrieve (medical
parameters) and the matching criteria were specified
prior to the start of both studies in 1973.

I

I |

Heidelberg Prospective
Intervention Study
1973-1998
Corpus uteri cancer patients, n = 451

6 clinics and post-operative
treatment centers in Germany

Corpus uteri cancer patients, n = 1395

Institute of Preventive
Medicine, Heidelberg
1973-1998
Corpus uteri cancer patients, n = 1417

1973-1986

I

I

Corpus uteri cancer patients

n=23263

Iscador therapy
n =487

I

No mistletoe therapy
n=2776

Patients who declined to take part or
did not have complete medical records —
n =200

Patients who declined to take part or
did not have complete medical records —

n=1730

Pool of study patients with corpus uteri
cancer and additional Iscador therapy
n =287

I
I I

Pool of study patients with corpus uteri
cancer and conventional therapy alone
n = 1046

I
I I

Corpus uteri cancer patients
without distant metastases

n=144 n=143

Corpus uteri cancer patients
with distant metastases

Corpus uteri cancer patients Corpus uteri cancer patients |
without distant metastases with distant metastases
n =559 n =487

Fig. 1. Flow chart for the pool of sources of study patients with corpus uteri cancer for randomized and non-randomized

matched-pair studies.
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PATIENTS

Only patients with sufficiently complete medical
records for the purpose of these studies were includ-
ed, as well as those who were not participating in any
other clinical studies. All patients in the control and
therapy groups received conventional oncological
therapies, including, as necessary, surgery and radio-
therapy. As the matching process included the year of
the first diagnosis as a mandatory criteria, it was as-
sured that matched patients received their first diagno-
sis and baseline treatment in similar times, thus it is
very unlikely that different diagnostic procedures or
different modes of conventional therapy due to ad-
vances in the medical sciences were used between
matched pairs.

RECRUITMENT AND INITIAL DATA ASSESSMENT

The patients’ personal data were supplied by the pa-
tients themselves or theit relatives; the medical data
wete supplied by the attending physicians and/or were
retrieved from data records in clinics. They were col-
lected during structured interviews with standardized
checklists and later recorded on cards in patient files.
There was no electronic data base for these raw data.

In most cases, the recruitment and initial data as-
sessment of the patient was performed within 36
months of the first diagnosis with primary corpus
uteri cancer. The zero point, or baseline, for all sur-
vival data was the year of first diagnosis. The medical
data were then checked and complemented by the way
of contact with the attending physician.

Quality of life was assessed by the level of psycho-
somatic self-regulation using a questionnaire with 16
items [11, 12, 14, 15, 18]. Self-regulation entered our
studies as a prognostic factor, and if it is assessed
more than once, also as an endpoint. In the former
case, self-regulation indicates the status of autonomy
at the beginning of the study and in the second it re-
veals how this status changed after 12 months of di-
verse therapies [11, 12].

OBSERVED THERAPY AND INTERVENTION

In the non-randomized studies, the investigators did
not interfere with the treatment decisions (Iscador
therapy or not) made by the patients or the attending
physicians, they only observed the applied therapy. In
the randomized matched-pairs studies, one of the
partners was allocated to receive the suggestion of a
therapy with Iscador (see below).

In both randomized studies and non-randomized
studies, Iscador therapy was administered by the doc-
tors the patients themselves had selected («attending
physician») and not by special study physicians. The
complementary therapy with Iscador applied in these
studies, in addition to conventional oncological treat-
ments, was an aqueous extract of the European
mistletoe (Viscum album 1.) that was first used for
cancer therapy in 1918 by Rudolf Steiner and Ita Weg-
man on the basis of anthroposophy [19]. It is the most
commonly used complementary cancer therapy in
Germany and Switzerland today [2]. The pharmaco-
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logical and toxicological properties of mistletoe ex-
tracts were documented in various publications on
pre-clinical studies and on immunological and anti-
cancer effects in vitro and in vivo (see the overviews
in [2, 20-23]).

Iscador was (and is) generally administered subcuta-
neously 2 to 3 times a week. There were different dos-
es, different sorts of Iscador depending on the host
tree, and different schemes of application [21, 24].
However, in order to keep these studies as simple as
possible, only the mere fact of Iscador therapy and its
duration in months was documented. No information
concerning dosage, variations in dose, breaks in thera-
py, host trees, etc. exists.

MATCHING PROCESS FOR THE TWO PROSPECTIVE NON-
RANDOMIZED STUDIES

The basis for building matched-pairs for the non-ran-
domized prospective studies was the group of corpus
uteri cancer patients with or without distant metas-
tases at the time of first diagnosis already receiving Is-
cador therapy (Table 2). The difference between the
year of first diagnosis, which coincides with the year
of the first operation, and the year of recruitment and
initial data assessment was 36 months or less (data not
shown). As the patients were consecutively recruited
into the data pool from 1973 to 1998 (Fig. 1) and met
all inclusion criteria, a control patient was taken form
the pool of already available patients in the data files
who had not received mistletoe therapy. The matching
process was performed within 12 months after a pa-
tient with Iscador therapy entered the study and had
been visited for the initial data assessment. For the
purpose of matching it was checked whether the con-
trol patient was still alive at the particular time of
matching, if she was still willing to participate in a
controlled cohort study and which further therapies
she had received since the last contact. If no living
matching partner could be found, then the Iscador pa-
tient was excluded from all of the studies. Control pa-
tients were only used once in the mistletoe studies and
were never used in different studies. Control patients
were not excluded if they received mistletoe treat-
ments during the follow-up.

The matching criteria included (Table 4): tumour
stage at first diagnosis, year of first diagnosis of cor-
pus uteri cancer with or without distant metastases
with up to 3 years difference (data not shown), age at
first diagnosis with up to £3 years difference and type
of conventional therapy. In order not to lose too many
patients, deviations from the matching criteria were al-
lowed in up to two criteria (Table 2), except for devia-
tions in the year of first diagnosis (for exceptions to
this rule, see below). If there was more than one con-
trol patient available, the pair with the smallest age dif-
ference was included in the study.

A patient group with pairs with «strict matchingy is a
subgroup of all matched-pairs of patients that meet all
matching criteria. A patient group with a «balanced set»
is a subgroup of all matched-pairs of patients, where
pairs with prognostic factors favouring patients with Is-
cador therapy were climinated; this set lies in between
the complete data set and the set with strict matching;



110 EUROPEAN JOURNAL OF MEDICAL RESEARCH

MATCHING AND RANDOMISATION FOR THE TWO
PROSPECTIVE RANDOMIZED MATCHED-PAIR STUDIES

From 1978 to 1993 matched pairs were built succes-
sively from an already existing pool of corpus uteri
cancer patients with distant metastases and new pa-
tients as they came into the study pool (Table 1).

The matching criteria included (Table 3): tumour
stage at first diagnosis, year of first diagnosis of cor-
pus uteri cancer with or without distant metastases
with up to £3 years difference (data not shown), age at
first diagnosis with up to £3 years difference and type
of conventional therapy. In order not to lose too many
patients, with the exception of the year of first diag-
nosis, deviations from the matching criteria were al-
lowed in one criterion at most within each data set
(Table 1).

The difference between the year of the first diagno-
sis and the year of recruitment and initial data assess-
ment was 36 months or less (data not shown). The
matching process was performed during the first 12
months after the initial data assessment. At the time of
matching, it was checked whether both patients of the
pair in question were still alive and both willing to pat-
ticipate in a controlled cohort study. Immediately after
this was confirmed, the suggestion of an intervention
was randomly allocated to one of these patients by the
following process: Two slips of paper with the names
of the two matched partners were put into a hat by the
main investigator (G.-M.), and a masked assistant drew
one of the slips of paper. Beforechand, it was deter-
mined, that the patient selected first, had to be asked if
she was willing to ask her attending doctor for a com-
plementary therapy with Iscador. It must be noted that
the intervention consisted not of giving a therapy with
Iscador, but of suggesting that the patient should ask
her doctor for an Iscador therapy.

Control patients were used only once in the mistle-
toe studies, they were never used again in different
studies with a similar background. Consent for study
participation in this case was one-sided, only the pa-
tient who was allocated to receive the suggestion of a
therapy with Iscador was informed of this process.

EXCLUSION OF PAIRS

If for any reason, a single patient had to be excluded
from a study, the whole matched-pair including this
patient was excluded. Such excluded pairs have not
been followed up any more and particularly not used
for any other purpose in any other mistletoe study.

Particularly, this exclusion of pairs guarantees that
in the randomized matched-pair studies the random
treatment allocation was not disturbed. Concerning
the non-randomized matched-pair studies, this process
does not explicitly favour one of the two therapy
groups.

OUTCOME PARAMETERS

The primary outcome parameter was overall survival,
i.e. the time from the first diagnosis until death for any
reason (except certified non-tumour-related accidents
and suicides). The secondary outcome parameter was

March 31, 2008

psychosomatic self-regulation at the second assess-
ment, 12 months after the initial data assessment.

FoLLow-up

Patients were checked by a team of scientific re-
searchers working for the Institute of Preventive Med-
icine (Heidelberg). Up to 1998, they made standard-
ised telephone interviews or home visits periodically
from 1 to several months, performing structured inter-
views using predefined case report forms in each case.
The patients were asked about their well-being, pro-
gression of disease, further diseases, continuation of
conventional treatment, continuation of complemen-
tary therapy, particularly therapy with Iscador if ap-
plicable, and the start of new therapies.

In the final follow-up from 1999-2002 any dates
and causes of death not yet registered were deter-
mined from the local residents’ registration offices
(«Einwohnermeldeamt») and from the local boards of
health («Gesundheitsamt).

STATISTICS

The analysis and presentation of the data sets report-
ed here were made as closely as possible in accordance
with the suggestions made in the CONSORT state-
ment for randomized studies [25] and its adaptation to
non-randomized studies [20].

In the first stage of the analysis of overall survival,
the median of the differences in survival was estimat-
ed by the nonparametric Wilcoxon paired sample test,
ignoring the censoring of the survival times (if there
were any). Since there were at least as many censored
survival times (if any) in the group with Iscador thera-
py as in the control group, this generally yields a con-
servative result with respect to the Iscador group. The
estimate of the median difference and the 95% confi-
dence intervals were calculated according to Hodges-
Lehmann [27]. In addition, given censored survival
times, the log-rank statistic was used, including stratifi-
cation according to the matched-pairs. All p-values are
two-sided. In order to explore the sensitivity of the
matching criteria, the complete data sets were com-
pared with the balanced sets and with the strictly
matched set.

In the baseline comparisons of the Iscador and the
control groups in the non-randomized matched-pairs
studies, the Wilcoxon paired sample test (WPS) was
used for continuous variables, the marginal homo-
geneity test (MH) for counted data with ordered cate-
gories in paired samples and the McNemar test (MN)
for binomial data in paired samples [28].

In the second stage of the analysis of overall sur-
vival, a Cox proportional hazard regression model was
fitted to the four complete data sets individually. The
therapy with Iscador was introduced using a binary
variable: either therapy or no therapy. An indicator vari-
able for the matched-pairs was introduced and a strati-
fied analysis based on the pairs was performed taking
into account all available prognostic factors. For the
randomized studies, no adjustment of prognostic fac-
tors was performed. According to the recommenda-
tions in [29], the assumption of proportional hazards
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(PH) was assessed statistically and graphically; if any
one but not both of these methods fail to show a posi-
tive result, we describe the PH assumption as «moder-
ately» fulfilled.

All statistical tests and confidence intervals were
calculated on the basis of the matched-pairs, i.c. we al-
ways used tests for two paired samples or tests with
stratification according to the pairs, respectively. Con-
fidence intervals (Cl) are always 95% CI and test re-
sults are regarded as significant if p < 0.05.

The statistical analyses were performed using S-Plus
7.0 for Windows Professional Edition (Insightful
Corp. 2005, Seattle, Washington). The Wilcoxon
paired sample tests, the Hodges-Lehmann estimate
and confidence intervals, as well as the marginal ho-
mogeneity tests were calculated for n < 100 using the
exact procedures in StatXact 7 (Cytel Software Corpo-
ration 2005, Cambridge, Massachusetts).

RESULTS

DATA SETS AND PATIENT CHARACTERISTICS

Randomized matched-pair study CorpusRand: 2 x 30
patients with corpus uteri cancer without distant
metastases (Tables 1 and 3). The recruitment and ini-
tial data assessment was performed between 1978 and
1993. From the available 418 primary corpus uteri can-
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cer patients without distant metastases that had no
mistletoe therapy, 38 randomized matched-pairs could
be formed during this period. Eight pairs had to be
excluded due to declined participation or drop-out be-
fore the start of therapy with Iscador, resulting in 30
pairs. No patients were alive at the time of the last as-
sessment in 2002. The matching was close to perfect
in all variables including stage (Table 3). The differ-
ence in self-regulation was not significant (p = 0.90).

Randomized matched-pair study CorpusMetRand: 2 x
26 patients with primary corpus uteri cancer with dis-
tant metastases (Tables 1 and 3). The recruitment and
initial data assessment was performed between 1978
and 1993. From the available 387 primary corpus uteri
cancer patients with distant metastases that had no
mistletoe therapy, 26 randomized matched-pairs could
be formed during this period. No pair had to be ex-
cluded. All patients had died by the time of the last as-
sessment in 2002. The matching was close to perfect
in all variables including stage (Table 3). The differ-
ence in self-regulation was not significant (p = 0.72).
The differences in trust towards the attending physi-
cian in the two groups was not significant (MH test, p
=0.99), as was the judgment towards the effectiveness
of the conventional therapy by the patient (MH test, p
= 0.64) and by the attending physician (MH test, p =
0.99).

Table 1. Flow chart of primary corpus uteri cancer patients from the randomized matched-pair study CorpusRand and Corpus-

MetRand.

DATA SOURCES N

Pool of corpus uteri cancer patients without mistletoe therapy (see 1046

Figure 1)

CHARACTERISTICS OF DATA FLOW

Primary corpus uteri cancer patients without mistletoe therapy (see Primary corpus uteri cancer Primary corpus uteri cancer

Table 2) without distant metastases with distant metastases

559 487

Patients used as controls in parallel non-randomized studies (see

Table 2) —141 -100

Pool of patients for building randomized matched pairs 418 387

Matched pairs 38 26

Study CorpusRand CorpusMetRand

Iscador [N] Control [N] Iscador [N] Control [N]

Allocation to therapy with Iscador or control 38 38 26 26

Declined participation, did not receive therapy or drop-out before

start of therapy in the Iscador group 7 pairs 0 pairs

Discontinued therapy, drop-out after start of therapy 1 pair 0 pairs

Lost to follow-up 0 pairs 0 pairs

Raw data for analysis 30 pairs 26 pairs

Pairs with 1 deviation from the specified matching criteria 5 pairs 0 pairs

Pairs with O deviation from the specified matching criteria 25 pairs 26 pairs

Survival analysis (Cox model) 30 30 26 26
Censored 0 0 0 0
Excluded 0
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Table 2. Flow chart of primary corpus uteri cancer patients from the non-randomized matched-pair studies Corpus and Corpus-
Met (SR = self-regulation). «Balanced set»: subgroup of complete set of matched-pairs not favouring the patients with Iscador
therapy. «Strict matchingy: subgroup of complete set of matched-pairs of patients fulfilling exactly all matching criteria.

CHARACTERISTICS OF DATA FLOW N N
Candidates for the two non-randomized matched-pairs studies (see Primary corpus uteri cancer Primary corpus uteri cancer
Figure 1) without distant metastases with distant metastases
703 630
Treated with Iscador Iscador No Iscador Iscador No Iscador
144 559 143 487
Study Corpus CorpusMet
Iscador Control Iscador Control
Matched pairs 141 141 100 100
Declined participation, did not receive therapy or drop-out before
start of therapy in the Iscador group 24 pairs 3 pairs
Discontinued therapy, drop-out after start of therapy 10 pairs 0 pairs
Lost to follow-up 2 pairs 2 pairs
Raw data for analysis 105 pairs 95 pairs
Excluded from analysis: incomplete matching with more than 2
deviations from the specified criteria 2 pairs 0 pairs
Matching with 2 deviations at most from the specified criteria 103 103 95 95
Survival analysis (Cox model) 103 103 95 95
Censored 12 9 0 0
Excluded (missing SR) 0 0 1 1
Reduced data sets
Balanced set 100 100 93 93
Strict matching 34 34 63 63

Non-Randomized matched-pair study Corpus: 2 x 103
primary corpus uteri cancer patients without distant
metastases (Tables 2 and 4). The recruitment and ini-
tial data assessment was performed between 1973 and
1998. From the available 144 primary corpus uteri can-
cer patients without distant metastases that had al-
ready received mistletoe therapy (Iscador), 141 non-
randomized matched-pairs could be formed during
the same period. 103 matched-pairs were included in
the final analysis after the exclusion of 36 pairs (for
details, see Table 2). Twelve patients from the Iscador
group and nine from the control group were still alive
at the time of the last assessment in 2002.

Concerning the patient characteristics (Table 4),
there were no relevant differences in the stages be-
tween the two groups. For conventional therapies,
there were no significant differences. However, in the
critical stage IC, where radiotherapy might be effective
[30, 31], there were 3 Iscador patients who received ra-
diotherapy, whereas their matched partners did not.
The difference in age at first diagnosis was not signifi-
cant (WPS test, p = 0.55). Hence we excluded the 3
pairs with differences in radiotherapy, yielding 100
pairs in the «balanced set». «Strict matchingy, i.e. with
no exceptions in all matching variables produced 34
pairs. Five patients in the control group used Iscador,
which might work in favour of the control group. Self-
regulation at baseline was not matched; the difference

between the two groups was significant (WPS test, p <
0.0005).

Non-Randomized matched-pair study CorpusMet: 2 x
95 primary corpus uteri cancer patients with distant
metastases (Tables 2 and 4). The recruitment and ini-
tial data assessment was performed between 1973 and
1998. From the available 143 primary corpus uteri can-
cer patients with distant metastases that had already
received mistletoe therapy (Iscador), 100 non-random-
ized matched-pairs could be formed during the same
petriod. 95 matched-pairs were included in the final
analysis after the exclusion of 5 pairs (for details, see
Table 2). All patients had died by the time of the last
assessment in 2002.

Concerning the patient characteristics (Table 4),
there were no differences in the stages between the
two groups. For conventional therapies, there were
only minor differences which were judged as not rele-
vant. The difference in age at first diagnosis was not
significant (WPS test, p = 0.22). The difference in the
years of first diagnosis were evenly distributed among
the pairs and were not significant either (WPS test, p
= 0.65, data not shown). However, there wete two
pairs with a difference of more than 10 years which
works in favour of the Iscador group. Hence they
were eliminated from building a «balanced set» with
93 pairs. «Strict matchingy, i.e. with no exceptions in
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Table 3. Patient characteristics (matching variables and other variables) in the randomized matched-pair studies CorpusRand
and CorpusMetRand (SD = standard deviation, NA = not available). Tests: !Wilcoxon paired sample test (WPS), 2Marginal ho-
mogeneity test (MH), 3McNemar test (MN). Categorties of judgement: 1 = strong, 2 = moderate, 3 = weak.

Study | CorpusRand Test CorpusMetRand Test
Iscador Control B Iscador Control P
Prognostic variables n =30 n =30 n=26 n=26
FIGO
IA 11 11
1B 9 9
IC 10 10
% IVA 17 17
£ I N SO & S, A
E Age at first diagnosis
;n mean 55.07 55.10 61.50 61.46
3 SD 5.53 5.54 381 3.97
:; range 45-63 45-64 55-68 55-67
= Conventional therapy
Operation 30 30 26 26
Chemotherapy 0 0 0 0
Radiotherapy 28 27 26 26
Hormone therapy 0 0 0 0
Co-therapy
Non-Iscador CAM therapy 0 0 099° |0 0 0.99*
Psychotherapy 2 2 099" |0 0 0.99°
Self-regulation 0.90! 0.72!
mean / median 3.42/3.50 3.42/345 3.05/3.10 3.15/3.19
SD 0.58 0.59 0.97 0.86
range 2,146 2,147 1.2-5.7 1.5-5.6
Patient judgement 0.99%
Trust in physician NA NA
1 10 11
2 10 8
- 3 6 7
= Iscador Therapy NA NA
B 1 10
> 2 13
S 3 3
% Conventional Therapy NA NA 0.64
2 1 8 7
2 14 13
3 4 6
Physician judgement
Iscador therapy NA NA
1 10
2 7
3 9
Conventional therapy NA NA 0.99°
1 6 6
2 14 14
3 6 6
Iscador use (years) n=30 n=>0 n=26 n=>0
%_“ 2 mean / median 6.59/4.92 221/0.83
5 ?_: SD 4.78 2.52
= = range 0.83-16.67 0.08-7.92

all matching variables produced 63 pairs. Self-regula-
tion at baseline was not matched; the difference
between the two groups was significant (WPS test, p
= 0.009). The differences in trust towards the attend-
ing physician in the two groups was significant (MH
test, p = 0.02), the remaining differences in the
judgment towards the effectiveness of the conven-

tional therapy by the patient (MH test, p = 0.58) and
by the attending physician (p = 0.83) were not signifi-
cant.

The data set CORPUSRAND combines the data
sets CorpusRand and CorpusMetRand into one data
set with 56 randomized matched-pairs. The data set
CORPUS combines the data sets Corpus and Corpus-
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Table 4. Patient characteristics (matching variables and other variables) in the non-randomized matched-pair studies Corpus and
CorpusMet (SD = standard deviation, NA = not available). Tests: 1 Wilcoxon paired sample test (WPS), 2Marginal homogeneity
test (MH), 3McNemar test (MN). Categoties of judgement: 1 = strong, 2 = moderate, 3 = weak.

Study | Corpus Test CorpusMet Test
Iscador Control B Iscador Control B
Prognostic variables n=103 n=103 n=95 n=95
FIGO 0.99 0.99°
IA 46 46
IB 48 48
IC 9 9
A 22 22
- 1B 22 22
= IVA 25 25
£ IVB 26 26
5 Age at first diagnosis 0.55' 0.22!
3 mean 5852 5905 6378 63.55
3 SD 511 4.66 542 5.51
- B | S O Lo A | S04 AT
Conventional therapy
Operation 102 102 0.99° 95 94 0.53°
Chemotherapy 0 0 0.99° 0 0 0.99°
Radiotherapy 91 95 0.53° 95 95 0.99°
Hormone therapy 0 0 0.99° 0 0 0.99°
Co-therapy
Non-Iscador CAM therapy 5 5 0.99° 1 1 0.99°
_.Psychotherapy | S e T 068 | 0 . 0 .09
Self-regulation <001 <001
mean / median 2.89/3.00 3.34/340 367/3.60  321/3.00
SD 0.62 0.53 1.17 1.31
range 1.1-5.1 1.94.7 1.2-59 1.0-58
Patient judgement
Trust in physician NA NA 0.02°
1 41 28
2 39 39
" 3 14 27
‘:.: Iscador Therapy NA NA
§ | 36
; 2 45
5 3 14
g Conventional Therapy NA NA 0.58*
1 15 27
2 57 39
3 21 28
Physician judgement
Iscador therapy NA NA
1 33
2 39
3 23
Conventional therapy NA NA 0.83
| 16 31
2 64 37
3 14 26
Iscador use (years) n=103 n=>5 n=95 n=0
2 2 mean / median 680/517 690/658 237/1.42
5§ SD 552 2.64 228
= S range 0.83-2333 325958 0.08-8.50

Met into one data set with 198 non-randomized

matched-pairs. The combined set of the balanced sets

has 193 pairs, and the combined set of the sets with

strict matching has 97 pairs.

For the randomized

OVERALL SURVIVAL

studies CorpusRand and Corpus-

MetRand, the effect estimate with the Cox model
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Table 5. Overall survival for the WILCOXON PAIRED SAMPLE TEST (WPS)
data sets with randomized = Randomized #Pairs MedianDiff.  95% Confidence Interval  WPS
matched-pairs: CorpusRand and Study p-value
CM]D%IMel‘Raﬂd with their com- Iscador worse |lscador better
b1nat1o_n into CQRPUSRAND. CorpusRand 30 150 (R — 0.0049
— A Wilcoxon paired sample test
(WPS) was performed on all  copysMetRand 26 0.08 e — 0.7833
data sets; a stratified log-rank
test was only calculated for the T T T T T T T T T T T T T T e e e
data sets with censored sutvival CORPUSRAND 56 0.92 —— 0.0078
data. «Balanced set»: subgroup
e
of complete set of matched- 05 05 15 30
palrs not favourmg the patlcqts Median difference of survival in years: Iscador minus control
with Iscador therapy. «Strict
matching»: subgroup of com-
plete set Oflm?tT?EQ-Palﬁs of P2 COXPROPORTIONAL HAZARD MODEL
vents exactly fuitling 2l mateh: o gomized  #Pairs Estimate 95% Confidence Interval Waldtest  Model fit
ing criteria. — The estimate of Study p-value PH assumption
the hazard ratio measures the Is- ;
scador better |lscador worse
cador vs. the control group and e fand 30 0.3 0014 derstel
the p-value from the Wald test orpustan : ‘ mocerately
measures the significance of the ) )
estimated variable ISC = Iscador ComuStaGIRans. 23 £ e ne
therapy (PH = proportional haz- ~ -—-—-—-—-—-—-—-—-—-—-—-—-—-—- e e e e
ards). CORPUSRAND 58 0.60 —— 0.061 no
00 05 1.0 1.5 20 25
Hazard ratio Iscador vs. control
o o o
2 1 S T 2 1
— Iscador group < — Iscador group — Iscador group
n=230 y n=26 n=56
o | o | . (=
@ @D M o
o | ] Control group » S Control group o | % 0 T Control group
S . n=30 S ' n=26 S n=56
S o J s S o J S o J
2 i 2 2
s F s e
o o ]
o [\ [+%
& 1 & 1 & 1
(= o 4 -4 T
0 5 10 15 0 2 4 6 8 0 5 10 15
CorpusRand: CorpusMetRand: CORPUSRAND:

Survival time in years

Survival time in years

Survival time in years

Fig. 2. CorpusRand, CorpusMetRand and CORPUSRAND: Kaplan-Meier survival curves for the complete sets (30, 26 and 56
randomized matched pairs respectively), showing the two groups with and without Iscador.

shows a significant effect in the first case and no effect
in favour of the Iscador therapy in the second (Corpus-
Rand: estimate of the hazard ratio and 95% confidence
interval: 0.36 (0.16, 0.82), p = 0.014; CorpusMetRand:
1.0 (0.46, 2.16), p = 0.99). However, for CorpusMet-
Rand the model was not adequate: the proportional
hazards assumption was not fulfilled. Since there were
no censored survival times in both studies, the therapy
effect can be adequately represented by the estimate of
the median difference of survival time according to
the WPS test, that nevertheless supports the above es-
timates: 1.50 (0.46, 2.58), p = 0.005 and 0.08 (-0.46,
1.92), p = 0.78 (Table 5). The combined study COR-
PUSRAND showed a significant effect of Iscador
therapy according to the WPS test: 0.92 (0.25, 1.71), p
= 0.0078; the Cox model was not adequate and

showed only a strong trend (Table 5). These results
can also be inferred from the Kaplan-Meier curves for
these data sets (Fig. 2) where one sees that the possible
Iscador effect manifested itself only after 2 to 3 years.
On the average, the possible gain for survival in the Is-
cador group was less than one yeat.

The results of the non-randomized studies Corpus
and CorpusMet were significant in favour of Iscador
therapy for all but one individual study and one of its
subsets (Corpus with strict matching); the adjusted and
unadjusted estimates with the Cox model were all sig-
nificant in favour of Iscador therapy, and all models
were adequate. In particular, we have an estimate of
the adjusted hazard ratio of 0.41 (0.26, 0.63) with p <
0.0001 for Corpus and for CorpusMer of 0.61 (0.39,
0.93) with p = 0.023. For the combined set CORPUS,
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Table 6. Overall survival for the data sets with non-randomized matched-pairs: CorpusRand and CorpusMetRand and their
combination into CORPUSRAND. — A Wilcoxon paired sample test (WPS) was performed on all data sets; a stratified log-rank
test was only calculated for the data sets with censored sutrvival data. «Balanced set» subgroup of complete set of matched-pairs
not favouring the patients with Iscador therapy. «Strict matchingy: subgroup of complete set of matched-pairs of patients fulfill-
ing exactly all matching criteria. — The estimate of the hazard ratio measures the Iscador vs. the control group and the p-value
from the Wald test measures the significance of the estimated variable ISC = Iscador therapy (PH = proportional hazards). Ad-
justed variables: SR = Self-regulation, Th5 = Non-Iscador CAM therapy, Th6 = Psychotherapy, Trust = Trust in physician. In
CorpusMet and CORPUS there was 1 missing value from SR in 1 pair. One more pair with missing values in CorpusMet came
from the variable Trust. All variables other than ISC with a significant influence on the outcome were included in the Cox mod-
el and are listed in the column 'Adjustment’.

WILCOXON PAIRED SAMPLE TEST (WPS)

Nan- Set # Pairs Median Diff. 95% Confidence Interval WPIS Io\ga-lrank
: -value -Value
Randomized Iscador worse | Iscador better E .
Study
full set 103 162 —— 0.0019 002
Corpus balanced set 100 158 p—— 0.0027 0014
strict matching 34 1.25 L + | 0.1669 0117
comuet e & 38 | 5 T
orpushie alanced s : I a
P strict matching 63 1.04 f——t—t 0.0006 -
full set 193 1.29 m <0.0005 <0.0001
CORPUS halanced set 193 1.25 =0.0005 =0.0001
strict matching 97 113 —t— <0.0005 0.0011

-05 05 15 3.0 40
Median difference of survival in years: Iscador minus control

COX PROPORTIONAL HAZARD MODEL

Non- Adjustment  # Pairs Estimate  95% Confidence Interval Wald test  Model fit
Randomized p-value PH assumption
Stu dy |lscador better | Iscador worse
P— no adjustment 103 0.60 p——t 0.013 yes
P SR, Ths, The 103 0.41 —— «0.0001 yes

no adjustrment 95 0.48 —— 0.0009 yes
Corpushiet  ap Trust 93 061 —— 0,023 moderately

no adjustment 199 0.55 Ho— <0.0001 yes
CORENE.  <op 197 0.46 —.— <0.0001  yes

0.0 0.5 1.0 15

Hazard ratio lscador vs. control

S S S
- — |scador group - — |scador group - — Iscador group
- n=103 n=93 A n=197
o L Control group, ol &% T Control group o "g """ Control group
= 4 n=103 @ n=293 @ 4 n=197
@ % @ @ P
S * S S
% 2 4 Kl % 2 4 ‘% 2 -
= * = =
w 1 w w
€ € =
g %1 8 ¥ g 2]
@ @ @
(= [ (=
& & &
o 4 o =
0 5 10 15 20 1] 2 4 ] 8 10 12 1] 5 10 15 20
Corpus: CorpusMet: CORPUS:
Survival time in years Survival time in years Survival time in years

Fig. 3. Corpus (103 non-randomized matched-pairs), CorpusMer (95 non-randomized matched-pairs, 2 pairs with missing val-
ues) and CORPUS (198 non-randomized matched-pairs, 1 pair with missing value): Adjusted survival curves, showing the two
groups with and without Iscador, based on the models that were adjusted for self-regulation and other variables (see Table 06).

the results were highly significant in all types of analy-  adjusted survival curves for Corpus, CorpusMet and
sis (Table 6). On the average, the possible gain for sur- ~ CORPUS according to the models with the adjusted
vival in the Iscador group was more than one year. The  variables indicated in Table 6 are shown in Fig. 3.
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SELF-REGULATION

Psychosomatic self-regulation was assessed twice for
both data sets, CorpusRand and Corpus. The second
assessment was performed 12 months after the initial
data assessment. For CorpusRand, the effect estimate
(median difference and 95 % confidence interval) was
0.40 (0.15, 0.70) with p = 0.0012. For Corpus, the
Wilcoxon paired sample test was applied to the com-
plete set, the balanced set and the set with strict
matching; the effect estimate was highly significant in
all cases. Complete set: 0.65 (0.40, 0.95), p < 0.0005;
strict matching: 0.70 (0.25, 1.15), p = 0.0037.

ADVERSE EVENTS

The systematic registration of all kinds of adverse
events of ecither therapy with mistletoe extracts Is-
cador or conventional treatment was not part of the
study design. Patients were informed about mild and
moderate adverse events that might occur during ther-
apy with mistletoe extracts Iscador, such as local reac-
tions at the injection site and fever. They were advised
only to report severe events which make more than
one consultation with their attending physician neces-
sary, such as severe allergies, anaphylactic reactions.
However, there were no reports of such events.

DIsSCcUSSION

The design and analysis features of these studies, the
general limitations (bias) of our approach, as well as
the properties of the evaluation of psychosomatic
self-regulation have already been discussed in [7, 32]
and will not be repeated here.

For overall survival, the randomized matched-pairs
study CorpusRand (30 pairs) shows a significant effect
in favour of Iscador therapy; CorpusMetRand shows
no effect (Table 5). In the first study, the margin of
improvement of psychosomatic self-regulation after
12 months was also significant in favour of the long-
term complementary Iscador therapy vs. conventional
treatment alone.

Opverall survival in the two non-randomized studies
Corpus and CorpusMet was significant in favour of Is-
cador therapy in most cases of analysis (Table 6). This
was particulatly notable in the study Corpus, where 5
patients from the control group opted for Iscador
therapy after recruitment and initial assessment. In ad-
dition, the improvement of psychosomatic self-regula-
tion in the study Corpus after 12 months was signifi-
cant in favour of the long-term complementary Is-
cador therapy vs. conventional treatment alone.

Paired matching was used to reduce selection bias
in the non-randomized studies for some known prog-
nostic factors. However, the matching process could
not be performed without exceptions in order to re-
cruit a relevant number of patients (see Tables 2 and
4). In order to deal with the biases occurring by loose
matching, with two deviations at most from the strict
matching, several analytic approaches were used as a
kind of sensitivity analysis: within non-adjusted analy-
ses, balanced sets and sets with strict matching (see
Methods section) were formed and analysed separately
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in order to compare results. In addition, Cox propor-
tional hazards models were built with and without ad-
justments for factors other than therapy. In summary,
the unadjusted analyses show comparable results for
the different subsets (Table 6), proving that the origi-
nal sets were fairly well balanced, at least with respect
to the prognostic factors used in the matching process.
This was supported by the fact that the results of the
Cox proportional hazards model do not differ very
much between adjusted and unadjusted analyses (Table
6).

The most important sources of bias in non-ran-
domized studies are selection bias and confounding
[33]. Particularly, residual bias might stem (i) from
non-perfect matching, (ii) from non-matched prognos-
tic factors and (iif) from not measured (un)known
prognostic factors. The first case has already been
dealt with. The second and third cases are more se-
vere. According to the study design, several important
medical prognostic factors have not been recorded in
all cases, or not recorded at all (i.e. histopathological
type and histopathological grading). In addition, other
factors were not deemed as relevant for the study ob-
jectives at the outset of the studies in 1973 and are
therefore not available for analysis (i.e. exact dates of
first diagnosis, operation, initial and follow-up data as-
sessments and matching; socio-economic status; social
support; spirituality). The source of recruitment and
the hospital were not included for reasons of
anonymity. This leaves the problem of unknown fac-
tors open for speculation.

With this study design, attrition bias was a minor
problem, since with the drop-out of any study patient,
the matching partner has also been excluded and
hence the balance of the groups was not severely af-
fected. There was no evidence that the reason for
drop-out was related to the outcome.

The (internal) validity of the results was, first of all,
limited by selection bias and confounding as discussed
above. Further limitations of the validity might come
from the fact that there was no written protocol and
hence no pre-specified formulation of statistical hy-
potheses; the sample size was small and there was no
sample-size calculations in advance as well as no ad-
justments for multiple testing. However, in the com-
bined data sets the estimated effects were very strong
and hence not severely affected by these limitations.

As in the case of randomized studies, the generalis-
ability (external validity) of the non-randomized stud-
ies might be limited by the fact that the inclusion and
exclusion criteria were not very precise and not all of
them were explicitly formulated in advance. In addi-
tion, there were, apart from the matching criteria, no
explicit procedures for building pairs. Only the best
matching partner was looked for. If there were devia-
tions from the main matching criteria, no rule was re-
ported as to how one had to proceed in these cases. In
these studies there might be a preference for patients
with a good prognosis, since patients from both
groups who died shortly after the diagnoses could not
take part in the study.

Concerning the improvement of psychosomatic
self-regulation in the Corpus study, estimated by the
median of the pair-wise differences from the second
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to the first evaluation of self-regulation, the analyses
of the original set and the subsets all show significant
improvements. The estimate of the median of im-
provement was well above 0.5, and hence could be of
clinical relevance [14]. However, this strong improve-
ment might also be due to the fact that the Iscador
group started with a significantly lower level of self-
regulation in comparison with the control group
(Table 4), thus regressing to the mean.

CONSISTENCY AND GENERALISABILITY

The matched baseline values of the randomized
matched-pait study CorpusRand and the non-random-
ized matched-pair study Corpus were comparable (Ta-
bles 3 and 4), as were the results (Tables 5 and 6). That
is, the results of the randomized study CorpusRand
were consistent with the results of the non-random-
ized study Corpus: they point in the same direction.
Together, both studies gain from each other: The first
has the stronger internal validity and the latter the
stronger generalisability. The same was more or less
true for the other two studies: The matched baseline
values of the randomized matched-pair study Corpus-
MetRand and the non-randomized matched-pair study
CorpusMet were comparable (Tables 3 and 4), as were
the results with respect to the WPS test (Tables 5 and
6). Again, the results of the randomized study Corpus-
MetRand were consistent with the results of Corpus-
Met: they point in the same direction.

There is only one other published prospective con-
trolled study concerning the treatment of corpus uteri
cancer with Iscador [5]. However, this study is of low
quality [3, 34|, has too few patients (n = 17) and does
not report sufficient data for conclusive results. Refer-
ences for case series can be found in [2].

Two recently published non-randomized controlled
studies concerning gynaecological cancers show a ten-
dency for improvement in overall quality of life and
the side effects of chemotherapy in patients treated
with Iscador in addition to conventional therapy vs.
patients receiving only conventional therapy [35, 306].

TOLERABILITY AND SAFETY

The documentation of unintended adverse drug reac-
tions of a therapy with Iscador has not been part of
the design of these studies. However, there is no evi-
dence of severe adverse effects that can plausibly be
related to this therapy (see the overviews in [2, 37]).
This was also supported by newer data on the tolera-
bility and safety of a complementary therapy with Is-
cador [38-42]. In addition, apart from its effects on
prolonging overall survival, mistletoe therapy with Is-
cador seems to reduce the side effects of conventional
chemotherapy [35, 36, 38, 43], that is, this type of
complementary therapy helps patients to achieve a
better quality of life despite the impairments of
chemotherapy.

CONCLUSION

The consistency of the results across randomized and
non-randomized studies, as well as across different
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types of analyses, gives some evidence that a long-
term therapy with mistletoe preparations, particularly
Iscador, might have a clinically relevant positive effect
on overall survival in these studies with corpus uteri
cancer patients of all stages. In the short term, psy-
chosomatic self-regulation as a measure of au-
tonomous coping with the disease, increases signifi-
cantly more under Iscador therapy than under conven-
tional therapy alone for corpus uteri cancer patients
without metastases. Overall, therapy with Iscador
seems to prolong survival and improve the well-being
of corpus uteri cancer patients in a clinically relevant
manner.
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