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Abstract

Purpose: We aimed at updating the evidence found in con-
trolled studies addressing general and event-free survival of
cancer patients treated with the fermented mistletoe extract
Iscador. Methods: The databases Embase, PubMed, CAM-
base, Scopus, AMED and Cochrane were searched for clinical
studies on cancer patients treated with Iscador. Quality of
studies and risk of bias were evaluated according to the Co-
chrane guidelines and the Newcastle Ottawa Scale. Out-
come data were expressed as hazard ratios (HR) and the re-
spective 95% confidence intervals (Cl). Meta-analysis was
carried out using a random-effects model. Results: Eighty-
two controlled studies met the inclusion criteria, of which 32
with 55 strata provided data for extracting HR and Cl. The
overall HR was 0.59 (95% Cl: [0.53; 0.65], p < 0.0001) in favour
of Iscador treatment. Heterogeneity of study results was
moderate (>=50.9%; p < 0.0001,t>=0.053). Meta-regression
did not reveal significant effects of sample size or study de-
sign. However, significant differences were found between
cancer entities (p < 0.01), with most pronounced effects in
cervical (HR=0.43) and less pronounced effects in lung can-
cer (HR = 0.84). Conclusions: We found almost identical ef-

fects on cancer survival based on a broader database of high-
er quality. However, none of the studies was blinded and,
therefore, there might be risk of performance bias. Implica-
tions for cancer survivors are as follows: findings indicate
that adjuvant treatment of cancer patients with Iscador can
be associated with a better survival.
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Eine Systematische Ubersicht und Meta-Analyse
zum Uberleben von Krebspatienten, die mit einem
Fermentiertem Viscum-Album-L.-Extrakt behandelt
wurden: Ein Ergebnis-Update
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Zusammenfassung

Ziel der Untersuchung: Unser Ziel war die Aktualisierung
der Wirksamkeitseinschdtzung des fermentierten Mistel-
Extrakts Iscador in kontrollierten Studien auf das Gesamt-
oder Ereignis-freie Uberleben von Krebspatienten. Me-
thoden: Die Datenbanken Embase, PubMed, CAMbase,
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Scopus, AMED und Cochrane wurden nach klinischen Stu-
dien mit Krebspatienten durchsucht, die mit Iscador be-
handelt wurden. Die Studienqualitdt und das Verzer-
rungsrisiko wurden gemal3 der Cochrane-Leitlinien und
der Newcastle-Ottawa-Skala beurteilt. Die Ergebnisdaten
wurden als Hazard Ratios (HR) und die jeweiligen 95%-Kon-
fidenzintervalle (Cl) ausgedriickt. Die Meta-Analyse wurde
mit einem Zufallseffektmodell durchgefiihrt. Ergebnisse:
82 kontrollierte Studien erfullten die Einschlusskriterien,
von denen 32 mit 55 Strata Daten fiir die Ermittlung der
HR und Cl lieferten. Die gesamt-HR betrug 0,59 (Cl: 0,53 bis
0,65, p < 0.0001) zugunsten der Iscador-Behandlung. Die
Heterogenitit der Studienergebnisse war moderat (P =
50.9%; p < 0.0001, T2 = 0.053). Die Meta-Regression zeigte
keinen signifikanten Einfluss des Stichprobenumfangs
oder des Studiendesigns. Allerdings wurden signifikante
Unterschiede zwischen den Krebsarten (p < 0.01) festge-
stellt, mit den starksten Effekten bei Gebarmutterhals-
krebs (HR = 0.43) und weniger starken Effekten bei Lun-
genkrebs (HR = 0.84). Schlussfolgerungen: Diese Aktuali-
sierung ergab fast identische Effekte in der Uberlebenszeit
Krebserkrankter, die auf einer breiteren Datenbasis mit
hoherer Qualitat basierten. Allerdings war keine der Studi-
en verblindet, so dass das Risiko einer Performance-Ver-
zerrung bestehen konnte. Dies sind die Auswirkungen auf
das Uberleben Krebserkrankter: Die Ergebnisse deuten
darauf hin, dass die adjuvante Behandlung von Krebspati-
enten mit Iscador mit einem besseren Uberleben verbun-

den sein kann. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Cancer is one of the most challenging diseases world-
wide. The International Agency for Research on Cancer
in 2012 reported an estimated 5-year prevalence of
32,455,000 cases worldwide for all cancers (excluding
non-melanoma skin cancer). The World Health Organi-
zation reported 14.1 million new cancer cases worldwide
in 2012 and projected an increase in annual cancer deaths
to 12.6 million in 2030 [1]

The findings of Horneber et al. [2] suggest that “on
average, half of all cancer patients use CAM [Comple-
mentary and Alternative Medicine]” and that this pro-
portion has increased over the past years (p. 9). Following
the definition of the National Center for Complementary
and Alternative Medicine (NCCAM) [3], Kooreman and
Baars [4] defined CAM as “a group of diverse medical and
health care systems, practices and products that are not
generally considered part of conventional medicine” (p.
769). Patients are motivated to use complementary treat-
ments based on, for example, the hope for a longer sur-
vival, the wish for a higher tolerability of cancer therapy
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or a higher quality of life [5]. There has also been an in-
creased interest of researchers in CAM in recent years [6].

Plant extract preparations from European mistletoe
(Viscum album L.) have been examined as supportive
cancer treatment in clinical studies particularly in West-
ern Europe for more than 50 years. In the 1920s, the phi-
losopher Rudolf Steiner (1861-1925), founder of anthro-
posophic medicine, introduced the use of mistletoe ex-
tract in oncology [7]. Mistletoes grow as an evergreen
shrub on different host trees [8]. Various mistletoe prep-
arations, differing with respect to their extraction process
(i.e., aqueous fermentation, water extraction, pressing)
and thus to the proportion of relevant ingredients (par-
ticularly mistletoe lectins, viscotoxins and polysaccha-
rides), may be obtained as injectable prescriptions and are
or were used for subcutaneous cancer treatment, e.g., ab-
nobaVISCUM, Cefalektin, Furixor, Helixor, Iscador, Is-
cucin, Isorel and Lektinol [9]. The first breast cancer pa-
tient was treated with a mistletoe preparation by Ita
Wegman, a Dutch physician, soon after its recommenda-
tion by Rudolf Steiner at the beginning of the last century
[10]. At that time, there was nearly no pharmacological
research on the effects of mistletoe extract application
and only some single case studies. Today, mistletoe prep-
arations are used in addition to conventional treatment
to reduce side effects of cancer treatment or to support
the convalescence of patients [5]. It has been found to be
a safe treatment with just mild to moderate adverse drug
reactions in cancer patients [11].

For practicing physicians, therapists and patients, the
expanding field of publications makes it difficult to keep
an overview of treatment options. The pooling of infor-
mation on treatments and the evidence of their effective-
ness is a necessary basis for a shared decision-making for
practitioners and patients in the disease process [12]. In
recent years, a number of systematic reviews on the effec-
tiveness of mistletoe focusing on various aspects of mor-
tality, morbidity and quality of life were published [12-
14]. However, due to the diversity of mistletoe products
resulting from differences in production conditions, the
proportions of their pharmacologically relevant constitu-
ents are diverse, rendering the interpretation of clinical
study outcomes difficult. For example, abnobaVISCUM
extracts are produced by aqueous maceration of fresh
plant material; Helixor and Isorel use cold water extrac-
tion; Iscador extracts are based on lactic fermentation of
plant material; Iscucin is produced in accordance with the
German Homeopathic Pharmacopoeia [9].

Therefore, our 2009 systematic literature review was
the first to focus exclusively on the survival of cancer pa-
tients treated with the mistletoe extract Iscador [12],
which is the most commonly applied mistletoe extract
preparation, instead of combining data from studies with
different mistletoe extracts. Iscador is a fermented prepa-
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ration of plants from the winter and summer harvest and
contains a high amount of cytotoxic mistletoe lectins and
viscotoxins [9, 15]. It is available from mistletoes grown
on different host trees (i.e., from oak, pine and apple tree),
which all may slightly differ in their content of cytotoxic
mistletoe lectins.

For this systematic review and meta-analysis, we again
focused on Iscador extracts because they are widely used
and published studies are available since the 1960s. Since
Iscador is used as a general cancer treatment, all tumour
entities have been included in the analysis. We aimed to
update the results of the first systematic literature review
on general and event-free survival of cancer patients and
to extend the quality assessment analyses.

Methods

A literature research for studies that address the effects of Isca-
dor extracts on overall or event-free survival of cancer patients was
performed between November 2015 and February 2016. The fol-
lowing electronic databases were used: PubMed/Medline, Embase,
the Cochrane Library/the Cochrane central register of controlled
trials (CENTRAL), AMED, CAMbase and Scopus. We also
searched the database of the journal Der Merkurstab. Concurrent-
ly, experts in the field of mistletoe and anthroposophic medicine
were contacted for other publications that were not found in the
public databases. Each database was searched from its inception
through February 2016. Additionally, reference lists of systematic
reviews on mistletoe research and a documentation of published
clinical studies with Iscador of the “Verein fiir Krebsforschung”
[16] were screened for further hits.

The systematic literature research was based on the separate
search terms of the first review published in 2009: “Iscador” and
“study,” “mistletoe” and “study,” and “viscum” and “study.” If nec-
essary, the equivalent translations in German language were used.
In the databases Embase and the Cochrane Library/CENTRAL,
the search was restricted to articles in German and English lan-
guage and to the topics “human” and “cancer.” The reporting of
the results adhered, if possible and appropriate, to the Preferred
Reporting Items for Systematic Reviews and Meta- Analyses (PRIS-
MA) guidelines [17] and to the Cochrane Handbook for System-
atic Reviews of Interventions, version 5.2.0 [18].

Inclusion and Exclusion Criteria

We searched for controlled clinical studies reporting on pa-
rameters associated with general and event-free survival (i.e., dis-
ease-free, progression-free or relapse-free survival, or time to these
events) in German or English language. The publications included
in the first systematic review by Ostermann et al. [12] were also
integrated in the meta-analyses. Opinion articles, Master or Bach-
elor theses, documentations, comments, and theoretical essays and
field reports were not included. We excluded studies without any
control group, case reports, translations of already published man-
uscripts, abstracts which proceeded a full-length publication, dou-
ble publications of the same data (except publications reporting on
further data), publications reporting on interim analyses when to-
tal results were published in another publication, internal reports
and unpublished reports. Publications were also excluded when
the control group also received the Iscador treatment, or when
mistletoe extract preparations other than Iscador where used, too.

Review and Meta-Analysis on Survival
during Mistletoe Therapy

Data Extraction and Analysis

Two authors assessed trials for inclusion in the review. The re-
trieved articles were fully read and checked for compliance with
the selection criteria. Studies were classified with respect to year of
publication, number of patients, tumour localisation and staging,
study type and randomization. Extraction of data and the evalua-
tion of quality assessment were executed by 2 reviewers indepen-
dently. Disagreements were resolved by consensus.

Quality Assessment

For the evaluation of study quality of randomized studies, a
checklist (rater assessment) based on common instruments, such
as the JADAD score or the CONSORT criteria, and the Cochrane
Handbook for Systematic Reviews of Interventions, version 5.2.0
[18] were used. In addition, the criteria of the first review of 2009
were integrated in the checklist used for this systematic review and
meta-analysis. The non-randomized studies were evaluated by the
Newcastle-Ottawa scale [19]. This scale considers 3 domains: the
“selection domain,” the “comparability domain” and the “out-
come/exposure domain,” contributing maximally 4, 2 and 3 stars,
respectively, yielding an overall score of maximally 9 stars.

Statistical Analysis

Data were analysed using the R package “Metafor” [20] and
“meta” [21]. Outcome data were extracted as hazard ratios (HR)
with 95% confidence interval (CI), their logarithms and the respec-
tive standard errors. If HRs were not given explicitly, the assump-
tion of exponentially distributed overall survival times was made
allowing to estimate HRs, even if only median survival times, mean
survival times or (preferentially 5-year) survival rates were given
in the publication [20]. In case of no events in 1 study arm, a con-
stant of 0.5 was added. In our case, HR <1 indicates superiority of
Iscador, HR >1 indicates superiority of the control condition.

For meta-analysis of survival results, HRs were pooled to pro-
vide an aggregate value. To test heterogeneity of included studies,
Cochran’s test was used and the heterogeneity index I? and the
between-study variance 1 were calculated. p values <0.05 were
considered to indicate significance. Since heterogeneity between
individual studies turned out to be significantly different, a ran-
dom-effects model was used to pool the estimate across studies
with the DerSimonian-Laird method whereby studies were as-
sumed to be randomly chosen from an underlying normally dis-
tributed population. To explore the impact of publication year,
cancer location and sample size, a random-effects model meta-
regression analysis for each variable was performed. We also per-
formed subgroup analysis for study type, newly included studies
and cancer location. We finally investigated the publication bias
for overall survival meta-analyses with a visual inspection of funnel
plots and with Egger’s regression test for funnel plot asymmetry.

Results

After removal of duplicates, a total of 188 potentially
relevant citations were reviewed (Fig. 1). Of those, 64 ar-
ticles were excluded because they used other Viscum al-
bum extracts from different manufacturers, or combina-
tions of Iscador with other treatments, or the respective
data were not available or unclear. In the next step, we
excluded 42 studies on Iscador usage, which were not fo-
cusing on survival as outcome. The remaining studies re-
port survival data of patients treated with Iscador. Among
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Fig. 1. Flow chart on the study inclusion/exclusion process.

these, 19 studies were excluded because of double publi-
cation or interim analyses, 20 were only abstracts, and 11
provided insufficient data. Thus, finally 32 studies from
1963 to 2014 with 56 strata provided adequate data for
meta-analysis (Fig. 1).

Study Design, Intervention Characteristics and

Patients

The selected 32 studies with 55 strata included a total
of 13,745 patients. Iscador was applied subcutaneously in
all studies. Study sample sizes ranged from 20 to 3,075
patients per study (median 277). The major characteris-
tics of the studies are shown in Table 1 (an extended list
of study characteristics is provided as online suppl. Table
N, see www.karger.com/doi/10.1159/000505202).

Twenty-four studies had a prospective design, 2 a ret-
rolective design, and 12 a retrospective design (particu-
larly the old studies). Randomization was done in 14
studies; particularly the older studies did not randomize
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the included patients. Exclusively the studies of Gros-
sarth-Maticek et al. [22-29] had a matched-pair design,
all others did not. Unfortunately, not all studies reported
which type of Iscador (i.e., host tree specification) was
subcutaneously applied, and thus we were unable to per-
form subgroup analyses on host tree effects.

Subgroup Analyses

The majority of studies reported positive effects in fa-
vour of Iscador. Heterogeneity of study results was mod-
erate but significant (I* = 50.9%; p < 0.0001), and the be-
tween-study variance was 1> = 0.053; hence, a random-
effects model approach was chosen. The analysis revealed
an overall HR of 0.59 (CI: [0.53; 0.65], p < 0.0001; Fig. 2).

Subgroup analysis numerically showed less effects of
randomized studies (HR = 0.68; CI: [0.55; 0.83]) com-
pared with non-randomized studies (HR = 0.56; CI: [0.50;
0.62]), without being significantly different (p = 0.13).
Other subgroup analyses showed no significant difference
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Table 1. Study characteristics

First author [ref.], year Design Tumour N (verum/control)  Host tree
Longhi [38], 2014 RCT Osteosarcoma 9/11 P
Bar-Sela [37], 2013 RCT Lung 33/39 Qu
Troger [33], 2013 RCT Pancreas 110/110 Qu
Zanker [36], 2012 RCS Colorectal 106/212 Qu
Matthes [35], 2010 RCS Pancreas 201/195 na
Grossarth-Maticek [29], 2008 RCT Corpus uteri 56/56 na
Grossarth-Maticek [29], 2008 PCS Corpus uteri 198/198 na
Grossarth-Maticek [26], 2007 RCT Ovarian 41/41 na
Grossarth-Maticek [26], 2007 PCS Ovarian 137/137 na
Grossarth-Maticek [27], 2007 RCT Skin 22/22 na
Grossarth-Maticek [27], 2007 PCS Skin 32/32 na
Grossarth-Maticek [28], 2007 RCT Cervical 19/19 na
Grossarth-Maticek [28], 2007 PCS Cervical 168/168 na
Grossarth-Maticek [25], 2006 PCS Breast 122/122 na
Grossarth-Maticek [48], 2006 RCT Breast local 17/17 na
Grossarth-Maticek [48], 2006 PCS Breast regional 42/42 na
Grossarth-Maticek [48], 2006 PCS Breast lymph 55/55 na
nodes
Grossarth-Maticek [48], 2006 PCS Breast metastases  83/83 na
Augustin [47], 2005 RCS Skin 329/357 P, M or Qu
Bock [46], 2004 RCS Breast 710/732 na
Grossarth-Maticek [24], 2004 PCS Various 175/175 na
Kleeberg [49], 2004 RCT Skin 102/102 M
Grossarth-Maticek [22], 2001 PCS Various 396/396 na
Grossarth-Maticek [23], 2001 RCT Various 39/39 na
Dold [50], 1991 RCT Lung 114/113 Uc. Hg Quc. Hg
Salzer [51], 1991 RCT Lung 86/97 na
Schuppli [52], 1990 PCS Skin 84/114 P c. Hg + BCG
Salzer [53], 1983 RCT Stomach 35/37 na
Hoffmann [54], 1982 RCS Breast 254/482 na
Leroi [55], 19822 HCT Ovarian 49/3,026 na
Hoffmann [44], 1979 RCS Liver met 188/122 na
Leroi [45], 1979 RCS Colorectal 101/54 na
Salzer [56], 1978 NRCT Lung 37/40 na
Leroi [43], 1977 RCS Breast 319/228 na
Leroi [42], 1975 RCS Breast 81/30 na
Gilinczler [41], 1969 CBA Breast 257/153 na
Giinczler [40], 1968 RCS Stomach 67/101 na
Fellmer [39], 1968* Q-RCT Cervical 81/709 Mec. Ag
Majewski [31], 1963 Q-RCT Gynaecological 72/52 na

RCT, randomized controlled trial; RCS, retrospective cohort study; Q-RCT, quasi-randomized controlled
trial; PCS, prospective cohort study; NRCT, non-randomized controlled trial; HCT, historically controlled trial;
CBA, controlled before-and-after study; BCG, Bacille Calmette-Guérin; M, Iscador M; P, Iscador P; Qu, Iscador
Qu; ¢, cum; Ag, Argentum; Hg, Hydrargyrum; na, not available.  This study used a large number of control pa-
tients from the literature. The group of patients with Iscador was much smaller.

(p = 0.33) between newly included studies (since 2009)
(HR = 0.52; CI: [0.43; 0.63]) and former studies from our
first review published in 2009 (HR = 0.65; CI: [0.61; 0.69]).
Meta-regression did not reveal an effect of sample size on
the HR (B = 0.0001 [-0.0002; 0.0004], p = 0.37), or of pub-
lication year (B = —0.0044 [-0.0110; 0.0021], p = 0.19)
(Fig. 3). Further subgroup analysis for cancer entities (Ta-
ble 2) showed higher HR for skin (HR = 0.73) and lung
cancer (HR = 0.84) and lower HR for cervical cancer
(HR = 0.43). Meta-regression for cancer entities only

Review and Meta-Analysis on Survival
during Mistletoe Therapy

showed significant differences of lung cancer (p = 0.38; CI
[0.05;0.71], p = 0.03) from the reference class (breast can-
cer, HR = 0.54, p = -0.58; CI [-0.75; -0.41]) (Table 2).
However, because these studies included different end-
points (overall survival, disease-free survival), a wide
range of cancer stages and different study methodolo-
gies, these differences should be interpreted with cau-
tion.

Finally, the funnel plot (Fig. 4) was investigated for
asymmetry. Although visual inspection seemed to in-
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Fig. 2. Data of meta-analysis. The overall HR was 0.59 (CI: [0.54; 0.65], p < 0.0001).
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Fig. 3. Meta-regression effects for sample size (a) and year of publication (b).

Table 2. Meta-regression effects (log scale) for cancer entities and subgroup analysis for a random-effects model

B (95% CI) p value Studies HR (95% CI)
Reference: breast -0.58 (-0.75; -0.41) <0.0001 14 0.54 (0.45; 0.66)
Cervical -0.34 (-0.73; 0,05) ns 5 0.43 (0.26; 0.70)
Colorectal -0.25 (-0.77; 0.27) ns 2 0.45 (0.30; 0.67)
Corpus uteri -0.07 (-0.44; 0.30) ns 5 0.52 (0.35;0.77)
Liver metastases -0.14 (-0.64; 0.37) ns 1 0.49 (0.35; 0.68)
Lung 0.38 (0.05; 0.71) 0.03 7 0.84 (0.67; 1.05)
Osteosarcoma 0.09 (-4.69; 4.86) ns 1 0.61 (0.01; 71.27)
Ovarian 0.03 (-0.30; 0.36) ns 7 0.57 (0.45; 0.73)
Pancreas -0.10 (-0.46; 0.25) ns 2 0.51 (0.42; 0.62)
Skin 0.30 (-0.03; 0.63) ns 5 0.73 (0.51; 1.05)
Stomach 0.05 (-0.39; 0.50) ns 3 0.59 (0.41; 0.85)
Various 0.28 (-0.01; 0.57) ns 3 0.74 (0.67; 0.82)

ns, not significant; HR, hazard ratio; CI, confidence interval.

dicate no asymmetry in the upper region of the funnel
plot, a value of z = -1.8356 in Egger’s test for funnel
plot asymmetry was found not to be significant (p =
0.066).

Quality Assessment of the Randomized Studies

Table 3 presents the review authors’ judgements about
each risk of bias item across included randomized studies.
It shows that there was a relatively low risk of selection
bias stemming from random sequence generation. Thus,
there is a low risk of selection bias.

Furthermore, there was no blinding of participants
and personnel. Therefore, there is a risk of performance
bias due to knowledge of the allocated interventions by
participants and personnel during the studies. A detec-

Review and Meta-Analysis on Survival
during Mistletoe Therapy

tion bias is unlikely in studies on overall survival, but it
may exist for event-free survival outcomes.

The risks for attrition bias as well as reporting bias are
deemed to be quite low. In most included randomized
controlled trials (RCTs), there was no concern over the
amount, nature or handling of incomplete outcome data.
Similarly, only a very small risk for selective outcome re-
porting was found. These results are mostly contrary to
those of a recent review [30]. This may be due to our strict
compliance with the Cochrane Handbook for Systematic
Reviews of Interventions, version 5.2.0. [18].

Quality Assessment of the Non-Randomized Studies
Table 4 presents the review authors’ judgements about
each risk of bias item across included non-randomized

Complement Med Res 7
DOI: 10.1159/000505202



6’.’

6958,

.. B
,;; LA

Standard Error

25

0.m 01 1 10 100

Hazard Ratio

Fig. 4. Funnel plot analysis.

studies using the Newcastle-Ottawa scale. It shows that
the majority of the included studies are of good quality
and reached the maximum score of the scale, whereas the
studies older than 40 years were of minor quality. This
may be due to the fact that there were no quality guide-
lines at that time. Primary concerns were the inadequate
allocation of patients to the mistletoe or control groups
and, in consequence, an inferior comparability even when
subgroup or stratified analyses were presented.

Discussion

This is an extended update of our 2009 review on the
survival data of cancer patients treated with Iscador ex-
tracts. It includes 5 new studies with 6 strata. The overall
HR was 0.59 (CI: [0.54; 0.65], p < 0.0001) and is thus sim-
ilar to that of our 2009 review (HR = 0.59; CI: [0.53; 0.66],
p <0.0001). Interestingly, survival data of 3 of 6 new stra-
ta were in favour of Iscador, whilst 3 were not; the HR of
these 6 new strata is 0.53 (0.43; 0.65). Although this value
is slightly “better” than the overall HR, the difference is
not statistically significant (Q = 1.25; p = 0.265).

Our primary aim was the integration of all available
evidence, while the impact of confounders, such as differ-
ing study designs or misleading bias, was assessed only
subsequently in separate stratified and sensitivity analy-
ses, e.g., randomized and non-randomized studies in gen-
eral examine the different objectives of clinical efficacy
and effectiveness, respectively, and therefore differences
in HR might be expected. We are aware that both the age
of the included studies and thus methodology and quality
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of studies has a wider range. Therefore, we performed dif-
ferent subgroup analyses to address this. However, neither
randomization status (yes/no) nor sample size showed a
significant effect on the study outcomes. Because tumour
localisation may also be a crucial point, we first analysed
the general treatment effect and then performed analyses
with respect to the tumour localisations. We found that
cancer entities had an effect on the reported outcomes,
with a better effect for cervical cancer (HR = 0.43) and less
relevant effects for lung cancer (HR = 0.84). Different
numbers of studies with tumour entities that respond bet-
ter or worse to mistletoe therapy can simulate a publica-
tion bias in the funnel plot. Funnel plot analysis for asym-
metry was not significant with z = -1.881, p = 0.06. As can
be seen in Figure 4, funnel plot asymmetry is mostly due
to a retrospective study from 1963 [31] denoting an ex-
treme outlier in the lower left side of the funnel plot.

With respect to quality assessment, none of the studies
was blinded and, therefore, there might be performance
bias due to knowledge of the allocated interventions by par-
ticipants and personnel during the study. However, this
bias is estimated to be small when survival is the endpoint.
Therefore, in the FDA guidelines, blinding in survival stud-
ies is not an obligatory need [32]. In summary, across trials
and across domains, there was a small to medium risk of
bias, meaning that the risk of bias could raise some doubt
about the positive results. For more detail, Table 3 gives an
overview of the review authors’ judgements about each risk
of bias item for included randomized studies.

Results from Recent Studies

A major problem in judging the effect is that several of
the included studies were rather old and used anti-cancer
treatment regimens which in general are not used any-
more. Therefore, it is important to underline that the
treatment effects of the more recent studies are similar to
those of the old studies.

One of the recent studies is the 2013 RCT by Troger et
al. [33] from 2013 which was performed in Serbia. They
included patients with advanced or metastatic pancreatic
cancer who were receiving no further treatment “other
than best supportive care.” Patients in the control group
had more contacts to the physicians than patients in the
mistletoe group. Nevertheless, the treatment benefit for
the Iscador group with respect to survival [33] and qual-
ity of life [34] also was significantly better. The median
overall survival was 2 months longer in the Iscador group
compared to the control group (4.8 vs. 2.7 months; HR =
0.49; p < 0.0001).

In 2010, Matthes et al. [35] published a controlled, ret-
rospective study comparing patients with pancreatic car-
cinoma from Germany or Switzerland treated between
1993 and 2002 with gemcitabine plus Iscador or gem-
citabine alone (or any other best of care). In this study, the

Ostermann/Appelbaum/Poier/Boehm/
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Table 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included randomized study

First author [ref.], year Random Allocation selective incomplete Blinding of Blinding of
sequence concealment reporting outcome data  participants and outcome
generation (selection bias)  (reporting bias)  (attrition bias)  personnel assessment
(selection bias) (performance bias)  (detection bias)

Bar-Sela [37], 2013 + ? + ? - na

Dold [50], 1991 + + + ? - na

Grossarth-Maticek [24], 2004 + + + + - na

Grossarth-Maticek [25], 2006a + + + + - na

Grossarth-Maticek [48], 2006b + + + + - na

Grossarth-Maticek [28], 2007a + + + + - na

Grossarth-Maticek [26], 2007b + + + + - na

Grossarth-Maticek [27], 2007¢ + + + + - na

Grossarth-Maticek [29], 2008 + + + + - na

Grossarth-Maticek [22], 2001 + + + + - na

Kleeberg [49], 2004 ? + + + _ na

Longhi [38], 2014 + + ? + - na

Salzer [56], 1983 + ? + + _ na

Salzer [51], 1991 + + + + - na

Troger [33], 2013 + + + + - na

+, indicates an adequate performance (no risk); —, indicates a putatively negative performance (risk of bias); ?, indicates that the re-
viewer was not able to state it; na, means that it is not applicable in survival studies.

Table 4. Risk of bias summary: review authors’ judgements about each risk of bias item for each included non-randomized study

First author [ref.], year Selection domain Comparability Outcome/exposure Overall score
(max. 4) domain (max. 2) domain (max. 3) (max. 9)

Matthes [35], 2010 okokk *k *okk 9
Friedel [57], 2009 Hokokk *k ok 3
Grossarth-Maticek [29], 2008 okl ok sokok 9
Grossarth-Maticek [29], 2008 kool ok sokok 9
Grossarth-Maticek [28], 2007 kool ok sokok 9
Grossarth-Maticek [28], 2007 kool ok sokok 9
Grossarth-Maticek [26], 2007b Aok *k sokok 9
Grossarth-Maticek [26], 2007b Aok ok sokok 9
Grossarth-Maticek [27], 2007c i ok sokok 9
Grossarth-Maticek [25], 2006 kool ok sokok 9
Grossarth-Maticek [48], 2006b Aok ok sokok 9
Grossarth-Maticek [48], 2006b i ok sokok 9
Grossarth-Maticek [48], 2006b Aokokak ok sokok 9
Augustin [47], 2005 Rk ok Kotk 9

Bock [46], 2004 okokok ok ook 9

Leroi [55], 1982 *ok ok 4

Salzer [56], 1978 Hokokok * ook 3
Fellmer [58], 1966 Hokokk *ok ok 7

Leroi [45], 1979 ok *k 6
Giinczler [41], 1969 Kook sk 6
Majewski [31], 1963 Kook * 5
Hoffmann [54], 1982 ok sk 5
Hoffmann [44], 1979 ok * sk 7

Leroi [43], 1977 ook * ok 7
Giinczler [40], 1968 sokokok sokok 7

Leroi [42], 1975 ook * ok 6
Review and Meta-Analysis on Survival Complement Med Res 9
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HR was 0.52 (CI: 0.40 to 0.68; p < 0.001), indicating that
patients treated with Iscador plus gemcitabine may have
a survival benefit. The same group published in 2012 data
of a retrospective observational cohort study and report-
ed a HR of 0.31 (CI: 0.13 to 0.71; p = 0.006), which indi-
cates a benefit of Iscador treatment in patients with
colorectal carcinoma [36]. However, both studies had a
retrospective design and were not prospectively random-
ized; to overcome this potential bias, they performed sys-
tematic multivariable adjusting of end point criteria.

Bar-Sela et al. [37] in 2013 performed an RCT in che-
motherapy-naive advanced non-small cell lung cancer
patients treated with Iscador and carboplatin-based com-
binations, or with carboplatin-based combinations alone.
Here, the median time to progression was 4.8 months ver-
sus 6 months, indicating no significant differences be-
tween the groups, but for stage III and stage IV patients.
However, the numbers of severe non-haematological side
effects and hospitalizations were lower in the Iscador
group, and thus further research with respect to chemo-
therapy tolerability might be interesting.

A recent RCT from 2014 compared adjuvant Iscador
application versus oral etoposide in 20 osteosarcoma pa-
tients [38]. Here, the 12-month post-relapse disease-free
survival was 4 months (range 1-47) in the etoposide-
treated group (n = 11) and 39 months (range 2-73) in the
Iscador group (n = 9). However, the treatment group is
rather small, and thus no valid conclusions can be drawn.

Therefore, the conclusions that can be drawn from the
recent 5 studies published since 2010 are still vague. Be-
sides the impressive results for the survival of pancreatic
cancer patients [33], the study with osteosarcoma showed
good results but was small [38]. One study found no sig-
nificant benefit in survival (lung cancer) [37]. The 2 re-
maining studies showed a significant prolongation of sur-
vival in favour of Iscador (colon, pancreas) [35, 36] but
were retrospective studies.

Limitations

A limitation of this meta-analysis is that the pooled
estimates are based on quite heterogeneous data and from
a long period of time (1963-2014). Several of the studies
used study designs, analytical methods and treatment
regimens which are out of date [31, 39-47], but they are
important for the completeness of this systematic analy-
sis. Therefore, our study pool is a composite of quite dif-
ferent studies. Recent studies are often methodologically
“better” than older studies as is indicated by the lack of
RCTs before 1983 and the poor quality assessment of
those early studies. Nevertheless, stratified analysis sug-
gests that the year of publication (“age”) has no signifi-
cant effect on the reported outcome. Furthermore, in this
sample, RCTs did not show significantly lower survival
effects than non-RCTs.
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A further limitation of the study is that we have to deal
with several bias factors which may weaken the evidence
of the studies, particularly performance bias due to knowl-
edge of the allocated interventions by participants and
personnel, while the risks for attrition or reporting bias
seem to be low. Some of the older studies may be biased
by selection of patients, as discussed. There are studies
which included patients with metastatic disease who had
already lived for at least 15 more months before they were
included in the study and were then compared with pa-
tients who may have already died in this time span. This
could be regarded as a survival benefit which is in fact due
to selection. Therefore, we performed subgroup analyses
with respect to randomization versus non-randomiza-
tion, year of publication (implying that the old studies
were of poorer methodological quality than the new
ones), and sample size (implying that small studies would
have better effects than larger studies).

Conclusion

Compared to the first analysis in 2009, we found al-
most identical effects in cancer survival based on a broad-
er database of higher quality. Study type (randomized vs.
non-randomized) did not influence the results of the me-
ta-analysis; further, there was no effect of sample size, but
there were hints for moderate publication bias. However,
the publication bias can be an effect of the joint evaluation
of many tumour entities: in the course of time, studies
may have been repeated with those tumour entities that
were more likely to be successful. The data underline that
adjuvant treatment of cancer patients with the mistletoe
extract Iscador can be associated with a better survival.
One may consider it as a second-line treatment, which
may have distinct effectiveness in different tumour enti-
ties. Nevertheless, studies based on sound methodologi-
cal designs and modern anti-tumour therapies are needed
to establish the promising findings of studies published
within more than 50 years.
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