
Vol.:(0123456789)1 3

Journal of Cancer Research and Clinical Oncology (2019) 145:695–707 
https://doi.org/10.1007/s00432-018-02837-4

REVIEW – CLINICAL ONCOLOGY

Mistletoe in oncological treatment: a systematic review

Part 1: survival and safety

M. Freuding1 · C. Keinki1 · O. Micke2 · J. Buentzel3 · Jutta Huebner1 

Received: 26 November 2018 / Accepted: 31 December 2018 / Published online: 23 January 2019 
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Purpose  Mistletoe treatment of cancer patients is discussed highly controversial in the scientific literature. Aim of this 
systematic review is to give an extensive overview about current state of research concerning mistletoe therapy of oncologic 
patients regarding survival, quality of life and safety.
Methods  In September and October 2017 Medline, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), 
PsycINFO, CINAHL and “Science Citation Index Expanded” (Web of Science) were systematically searched.
Results  The search strategy identified 3647 hits and 28 publications with 2639 patients were finally included in this review. 
Mistletoe was used in bladder cancer, breast cancer, other gynecological cancers (cervical cancer, corpus uteri cancer, and 
ovarian cancer), colorectal cancer, other gastrointestinal cancer (gastric cancer and pancreatic cancer), glioma, head and 
neck cancer, lung cancer, melanoma and osteosarcoma. In nearly all studies, mistletoe was added to a conventional therapy. 
Patient relevant endpoints were overall survival (14 studies, n = 1054), progression- or disease-free survival or tumor response 
(10 studies, n = 1091). Most studies did not show any effect of mistletoe on survival. Especially high quality studies do not 
show any benefit.
Conclusions  With respect to survival, a thorough review of the literature does not provide any indication to prescribe mis-
tletoe to patients with cancer.
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Background

Mistletoe (Viscum album) is a small plant which grows as 
hemiparasites on a wide range of host trees in Europe, Asia 
and North Africa. Contents of mistletoes are vincetoxins, 
lectins, polysaccharides, flavonoids, triterpenes and poly-
peptides (Huebner 2008).

There are two different groups of mistletoe supplements. 
On the one hand phytotherapeutic mistletoe extracts are 
standardized on a certain lectin level (e.g. Cefalektin®, 
Eurixor®, Lektinol®) and on the other hand there are anthro-
posophical or homeopathically produced mistletoe supple-
ments (e.g. Abnoba viscum® Helixor®, Iscador®, Iscucin®, 
Isorel®) (Lange-Lindberg et al. 2006). Two different kinds 
of positive mechanisms of mistletoe are discussed in litera-
ture. First, some authors support the thesis that mistletoe has 
a direct or indirect anti-tumoral effect either via cytotoxic 
substances or via lectins which activate the immune system. 
Second, according to some authors mistletoe shall improve 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s0043​2-018-02837​-4) contains 
supplementary material, which is available to authorized users.

 *	 Jutta Huebner 
	 jutta.huebner@med.uni‑jena.de

1	 Klinik für Innere Medizin II, Hämatologie und Internistische 
Onkologie, Universitätsklinikum Jena, Am Klinikum 1, 
07747 Jena, Germany

2	 Klinik für Strahlentherapie und Radioonkologie, Franziskus 
Hospital, Kiskerstraße 26, 33615 Bielefeld, Germany

3	 Klinik für Hals‑Nasen‑Ohren‑Heilkunde, Südharzklinikum 
Nordhausen, Dr.‑Robert‑Koch‑Straße 39, 99734 Nordhausen, 
Germany

http://orcid.org/0000-0003-4931-568X
http://crossmark.crossref.org/dialog/?doi=10.1007/s00432-018-02837-4&domain=pdf
https://doi.org/10.1007/s00432-018-02837-4


696	 Journal of Cancer Research and Clinical Oncology (2019) 145:695–707

1 3

well-being and quality of life and reduce side effects, maybe 
by endorphin release.

Mistletoe treatment of cancer patients is discussed highly 
controversial in the scientific literature. On the one hand, 
some authors suggested a clear benefit of mistletoe treat-
ment regarding quality of life (Melzer et al. 2009; Kienle 
and Kiene 2007, 2010; Kienle et al. 2009; Bussing et al. 
2012), survival (Ostermann, 2009), toxicity of main inter-
vention (Kienle and Kiene 2007, 2010; Kienle et al. 2009) 
and possible also tumor remission and survival (Kienle and 
Kiene 2007; Kienle et al. 2009). On the other hand, Ernst 
et al. (2003) concluded that mistletoe treatment has no ben-
efit for cancer patients. Further Horneber et al. (2008) und 
Lange-Lindberg et al. (2006) concluded that results regard-
ing efficacy concerning survival and toxicity reduction were 
insufficient. However, their results also provide first support 
that mistletoe seems to improve quality of life in general 
(Horneber et al. 2008) or at least for breast cancer patients 
in Germany (Lange-Lindberg et al. 2006). All authors of 
these systematic reviews and meta-analysis were relatively 
conform about the great heterogeneity and the more or less 
insufficient methodological quality of clinical mistletoe 
research to that date. As even the newest one of these works 
was published several years ago, a systematic summary also 
including recent literature regarding mistletoe is lacking.

Objectives

Aim of this systematic review is to give an extensive over-
view about current state of research concerning mistletoe 
therapy of oncologic patients. Important outcomes con-
sidered in this context were efficacy of mistletoe treatment 
regarding survival, quality of life and safety.

Results are presented in two publications. Part 1 (this 
publication) presents all data of the systematic search 
and on survival data as well as on safety under mistletoe 
therapy. Part 2 (submitted to J Cancer Res Clin Oncol) 
presents all data on quality of life and on impact on toxic-
ity of cancer treatment under mistletoe therapy.

Methods

Criteria for including studies in this review

Regarding study type, only randomized controlled studies 
were included in this review. All other inclusion and exclu-
sion criteria are listed in Table 1 based on a PICO-Schema.

Search strategy

In September and October 2017, the following databases 
were systematically searched: Medline, Embase, Cochrane 
Central Register of Controlled Trials (CENTRAL), Psy-
cINFO, CINAHL and “Science Citation Index Expanded” 
(Web of Science). For every database a complex search 
strategy was developed consisting of a combination of 
Mesh-Terms/keywords and text words regarding cancer 
and mistletoe. The search string was not restricted by filter 
of study type to make sure that no randomized controlled 
trial would be missed. Only articles published in English 
or German and published after 1994 were considered. The 
exact search strategy for each database is listed in Table 2.

Table 1   Inclusion and exclusion criteria

PICO Inclusion criteria Exclusion criteria

Patient Cancer Patients (all entities and stages)
Adult patients (age > 18)

Patients with precancerous conditions or Carcinoma in situ
Primary prevention
Preclinical studies

Intervention Every intervention with mistletoe extract
No restrictions regarding mistletoe extract, dose, mode of application

Comparison All possible control groups (active control, placebo, standard/guide-
line/usual Care, wait list)

Outcome Mortality (overall survival)
Morbidity (progression/disease free interval, Tumor response)
Patient Reported Outcomes (i.e. Quality of Life or other important 

psychological outcomes)
Toxicity and adverse events (CTCAE)

Only laboratory parameters

Others Language: German and English
Full publication
Studies published since 1995

Grey literature (conference articles, abstracts, letters, ongo-
ing studies, unpublished literature…)
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Data collection and analysis

Selection of studies

Study selection of this review was made in three steps. First, 
titles and abstracts of all studies were screened by two inde-
pendent reviewers (MF, JH) regarding their relevance for 
this review. Reasons for rejecting studies at this stadium 
were irrelevant topics, other study types than randomized 
controlled studies and preclinical studies. Second, full texts 
from all remaining studies were screened and again it was 
decided if they matched with inclusion criteria. In the last 
step, studies were excluded if they were double publications 
or reported no patient relevant outcome. These excluded 
studies are listed in the section “Excluded studies”.

Data extraction and management

Data extraction was made by MF and JH independently as 
well as evaluation of study quality. In case of disagreement, 
consensus was made by discussion.

Assessment of risk of bias in included studies

The risk of bias in the included studies was judged by MF 
and CK independently based on Cochrane risk of Bias tool 
(Higgins et al. 2017). Apart from that, methodological qual-
ity of the studies was also analyzed with SIGN checklists 
and was narratively described by the authors. Relevant 
aspects from this analysis were noted. In case of disagree-
ment, consensus was again made by discussion.

Results

The search revealed 3647 hits. After removing duplicates, 
2006 studies remained. From these 111 articles were 
selected to complete review and 33 RCTs of these studies 
were considered as relevant. Finally, 28 publications were 
included in this review (see Fig. 1). In some of these pub-
lications, data from one study were described (first study 
and follow-up (Troger et al. 2013, 2014a), different out-
comes reported per publication (Lenartz et al. 1996, 2000; 

Table 2   Search strategies for each database

Database Search strategy (2017/26/09–2017/10/11)

Medline/Embase via Ovid 1. mistletoe$.mp. or exp Mistletoe/ or viscum album.mp. or exp Viscum album/ or (“ABNOBAViscum” or “Lekti-
nol” or “Plenosol” or “Isorel” or “Iscucin” or “Iscador” or “Iscar” or “Helixor” or “Eurixor” or “Vysorel”).mp

2. exp neoplasms/ or neoplasm$.mp. or cancer$.mp. or tumo?r$.mp. or malignan$.mp. or oncolog$.mp. or carci-
nom$.mp. or leuk?emia.mp. or lymphoma.mp. or sarcom$.mp

3. 1 and 2
4. limit 3 to english or limit 3 to german

CENTRAL #1. [mh mistletoe] or mistletoe? or “Viscum album” or “Viscum” or “ABNOBAViscum” or “Lektinol” or “Plenosol” 
or “Isorel” or “Iscucin” or “Iscador” or “Iscar” or “Helixor” or “Eurixor” or “Vysorel”

#2. [mh neoplasms] or neoplasm* or cancer? or tum*r? or malignan* or oncolog* or carcinom* or leuk*mia or 
“lymphoma” or sarcoma?

#3. #1 and #2
CINAHL S1. (MH “Mistletoe” OR TX Mistletoe OR TX “Viscum album” OR TX “Viscum” OR TX “ABNOBAViscum” OR 

TX “Lektinol” OR TX “Plenosol” OR TX “Isorel” OR TX “Iscucin” OR TX “Iscador” OR TX “Iscar” OR TX 
“Helixor” OR TX “Eurixor” OR TX “Vysorel”)

S2. MH “Neoplasms+” OR TX neoplasm* OR TX cancer OR TX tumo#r OR TX malignan* OR TX oncolog* OR 
TX carcinom* OR TX leuk#emia OR TX lymphoma OR TX sarcoma

S3. (LA German OR LA English)
S4. S1 AND S2 AND S3

PsycINFO S1. (TX Mistletoe OR TX “Viscum album” OR TX “Viscum” OR TX “ABNOBAViscum” OR TX “Lektinol” OR 
TX “Plenosol” OR TX “Isorel” OR TX “Iscucin” OR TX “Iscador” OR TX “Iscar” OR TX “Helixor” OR TX 
“Eurixor” OR TX “Vysorel”)

S2. ((DE “Neoplasms” OR DE “Benign Neoplasms” OR DE “Breast Neoplasms” OR DE “Endocrine Neoplasms” 
OR DE “Leukemias” OR DE “Melanoma” OR DE “Metastasis” OR DE “Nervous System Neoplasms” OR DE 
“Terminal Cancer”) OR (TX neoplasm* OR TX cancer OR TX tumo#r OR TX malignan* OR DE “oncology” OR 
TX oncolog* OR TX carcinom* OR TX leuk#emia OR TX lymphoma OR TX sarcoma)

S3. (LA German OR LA English)
S4. S1 AND S2 AND S3

Science Citation Index 
Expanded (Web of 
Science)

#1. (TS = Mistletoe* OR TS="Viscum album” OR TS = Viscum OR TS="ABNOBAViscum” OR TS="Lektinol” 
OR TS="Plenosol” OR TS="Isorel” OR TS="Iscucin” OR TS="Iscador” OR TS="Iscar” OR TS="Helixor” OR 
TS="Eurixor” OR TS="Vysorel”)

#2. (TS = neoplasm* OR TS = cancer OR TS = cancers OR TS = > tumo$r OR TS = tumo$rs OR TS = malignan* OR 
TS = oncolog* OR TS = carcinom* OR TS = leuk$emia OR TS = lymphoma OR TS = sarcoma OR TS = sarcomas)

#3. #1 AND #2
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Steuer-Vogt et al. 2001, 2006). In one case, four publications 
described one set of patients from a study with three arms. 
Two publications reported the results of one treatment arm, 
respectively, versus the control group (Troger et al. 2009, 
2014b) and the remaining two publications were follow-up 
studies of the former (Troger et al. 2012, 2016). Moreover, 
there were two publications reporting two different data-
sets of patients (with and without metastasis) in one article 
(Grossarth-Maticek and Ziegler 2007b, 2008). Accordingly, 
the included 28 publications reported data from 24 different 
studies.

Characteristics of included studies

Altogether, 2639 patients (mean per study = 109.96, 
SD = 119.73; 60% female, 37% male; missing value 
n = 1) were analyzed with median range of age from 50 to 
65 years (reported in 7 studies) or on average a mean age 
of 48.80 years (SD = 7.28, reported in 8 studies). In nine 
studies, no information on age was given. Eleven studies 
were carried out in Germany (46%), two studies in Serbia 
and two in Egypt (8% each), one (4%) in China, Israel, 
Italy, Korea each and finally three studies in several coun-
tries (12%). Two of these included patients from Bulgaria, 
Russia and Ukraine and one study patients from Germany, 
France, Switzerland, Austria, Belgium, Great, Britain, 

Yugoslavia, Israel, Czechia, Estonia, Spain, Greece, 
Poland. In two studies (8%) no country was reported.

The following cancer types (reported with number of 
included patients and percentage of whole population 
of this review) were included in the studies (a detailed 
presentation can be found as table S1 as a supplementary 
material):

•	 Bladder cancer (Goebell et al. 2002): one study, n = 44 
(2%)

•	 Breast cancer (Grossarth-Maticek and Ziegler 2006a, b; 
Semiglasov et al. 2004; Semiglasov et al. 2006; Troger 
et al. 2009, 2012, 2014b, 2016): five studies, n = 824 
(31%)

•	 Colorectal cancer (Cazacu et al. 2003; Heiny and Albre-
cht 1997): two studies, n = 143 (5%)

•	 Other gastrointestinal cancer [gastric cancer (Kim et al. 
2012), pancreatic cancer (Tröger et al. 2013, 2014)]: two 
studies, n = 249 (9%)

•	 Glioma (Lenartz et al. 1996, 2000): one study, n = 29 
(1%)

•	 Other gynecological cancers [cervical cancer (Gros-
sarth-Maticek and Ziegler 2007b), corpus uteri cancer 
(Grossarth-Maticek and Ziegler 2008), ovarian cancer 
(Grossarth-Maticek and Ziegler 2007c)]: five studies, 
n = 232 (9%)

Fig. 1   Consort diagram
3647 results

Medline: 785
Embase: 1619
CENTRAL: 64
CINAHL: 150
PsycINFO: 15
Web of Science: 1014

2006 after removing duplicates (1641)

111 after Title-Abstract-Screening
(30 RCTs + 81 unclear studies)

33 RCTs after Fulltext-Screening

1895 excluded:
Irrelevant topic: 461
Another study type: 668
Preclinical study: 411
Another sample type: 21
Published before 1995: 334

78 excluded:
Irrelevant topic: 19
Another study type:  54
Preclinical study: 4
Another sample type: 1

28
RCTs included

5 excluded:
Probably overlapping: 1
Double publication: 2
No patient relevant outcomes: 2
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•	 Head and neck cancer: (Steuer-Vogt et al. 2001, 2006): 
one study, n = 477 (18%)

•	 Lung cancer (Bar-Sela et al. 2013): one study, n = 72 
(3%)

•	 Melanoma (Grossarth-Maticek and Ziegler 2007a; Klee-
berg et al. 2004): two studies, n = 248 (9%)

•	 Osteosarcoma (Longhi et al. 2014): one study n = 20 (1%)
•	 Various cancers (El-Kolaly et al. 2016; Gaafar et al. 

2014; Piao et al. 2004): three studies, n = 301 (11%)

The studies used various forms of mistletoe interven-
tions (see Table S1). In 12, i.e. half of the included studies 
(n = 902), patients received Iscador® (Bar-Sela et al. 2013; 
Grossarth-Maticek and Ziegler 2006a, b, 2007b, c, 2008; 
Kleeberg et al. 2004; Longhi et al. 2014; Piao et al. 2004; 
Troger et al. 2013, 2014a). In two studies (8%) they received 
Eurixor® (n = 506) (Steuer-Vogt et al. 2001, 2006), Viscum-
Fraxini® (n = 68) (El-Kolaly et al. 2016; Gaafar et al. 2014) 
or Lektinol® (n = 624) (Semiglasov et al. 2004; Semiglasov 
et  al. 2006). In one study each (4%) AbnobaViscum® 
(n = 29) (Kim et al. 2012) and Isorel® (n = 64) (Cazacu 
et al. 2003) was investigated. Furthermore, in one study the 
control group was compared to Iscador® on the one hand 
(Troger et al. 2009, 2012) and to Helixor® on the other hand 
(Troger et al. 2014b, 2016) (n = 90). Finally, in two studies 
the authors only reported that patients receive mistletoe lec-
tin (n = 123) (Goebell et al. 2002; Heiny and Albrecht 1997).

In nearly all studies, mistletoe was added to another (con-
ventional) therapy. In one study, patients only received best 
supportive care (Troger et al. 2013, 2014a). Conventional 
therapies in the remaining studies were:

•	 Mistletoe treatment simultaneously to chemotherapy: 
four studies, n = 657 (Bar-Sela et al. 2013; Piao et al. 
2004; Semiglasov et al. 2004; Semiglasov et al. 2006).

•	 Mistletoe treatment after surgery: three studies, n = 268 
(Goebell et al. 2002; Kleeberg et al. 2004; Longhi et al. 
2014).

•	 Mistletoe treatment after surgery and simultaneously to 
chemotherapy: four studies, n = 482 (Cazacu et al. 2003; 
Heiny and Albrecht 1997; Kim et al. 2012; Troger et al. 
2009, 2012, 2014b, 2016).

•	 Mistletoe treatment after surgery and radiotherapy: one 
study, n = 29 (Lenartz et al. 1996, 2000).

•	 In one arm mistletoe treatment after surgery and in 
another one after surgery and radiotherapy: one study, 
n = 477 (Steuer-Vogt et al. 2001, 2006).

•	 Mistletoe treatment as pleurodesis: two studies, n = 68 
(El-Kolaly et al. 2016; Gaafar et al. 2014).

•	 Mistletoe treatment in combination with not further 
descried conventional therapy: n = 342, eight studies 
(Grossarth-Maticek and Ziegler 2006a, b, 2007a, b, c, 
2008)

In most studies the control group received no additional 
intervention to the same conventional therapy as mistle-
toe group (20 studies, 83%). Semiglasov et al. (2004) and 
Semiglasov et al. (2006) reported only studies in which the 
control group received a placebo medication. In one study 
with three arms, mistletoe treatment was compared to one 
control group receiving the same conventional therapy as 
treatment arm and to one group treated with no conventional 
postoperative treatment (Cazacu et al. 2003). Finally, in one 
small study the control group was treated with Etoposide 
compared to mistletoe in the treatment group (Longhi et al. 
2014) and in another study mistletoe treatment was com-
pared to the phytopharmacon Lentinan, a polysaccharide is 
derived from the mycelium of the Shitake mushroom body 
(Piao et al. 2004).

The following main patient relevant endpoints were 
reported (see table S1): overall survival (OS, 14 studies, 
n = 1054), morbidity (progression- or disease-free survival 
PFS/DFS, tumor response, ten studies, n = 1091), quality of 
life (QoL, 17 studies, n = 2167) and toxicity of main inter-
vention (11 studies, n = 1409). Apart from that, two stud-
ies with 68 various cancer patients in sum examined the 
efficacy of mistletoe as palliative treatment for malignant 
pleural effusion (El-Kolaly et al. 2016; Gaafar et al. 2014).

Excluded studies

Both randomized datasets analyzed in Grossarth-Maticek 
et al. (2001) were excluded. One dataset was based on breast 
cancer patients. This dataset was re-analyzed in Grossarth-
Maticek and Ziegler (2006b) which is included in this sys-
tematic review. The second dataset based on various cancer 
types was excluded because it is not clear if this dataset 
is overlapping with the later one in Grossarth-Maticek and 
Ziegler (2007b); Grossarth-Maticek and Ziegler (2007c); 
Grossarth-Maticek and Ziegler (2008). Apart from that two 
double publications were excluded. Schierholz et al. (2003) 
is a German publication of Piao et al. (2004) and Troger 
(2011) is the same article in German as Troger et al. (2009). 
Finally, Heiny et al. (1998) and Schink et al. (2007) were not 
considered because they did not examine patient relevant 
outcomes.

Risk of bias in included studies

In Table 3 risk of bias based on the judgment of methodo-
logical quality considered by the Cochrane Risk of Bias Tool 
(Higgins et al. 2017) is presented.

First, selection bias describes the risk of systematic dif-
ferences between baseline characteristics of treatment and 
control group. In 13 studies a small risk (Table 3 character-
ized as +: low risk) was judged, in 7 studies a high risk 
is likely, whereas in the remaining 6 studies there was an 
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unclear risk of selection bias because of missing informa-
tion about random sequence generation (3 studies) and/or 
allocation concealment (6 studies).

Second, performance bias (i.e. systematic differences 
between treatment and control group in care or in exposure 
to other factors than analyzed as intervention) and detection 
bias (i.e. systematic differences between groups in determi-
nation of outcomes) was found in every study. No study was 
blinded with the exception of Semiglasov 2004 and 2006 in 
which according to the authors at least for the professionals 
the blinding did not worked.

Third, criteria for a strong bias for systematic differences 
between groups due to dropout (i.e. attrition bias) were 
fulfilled in 14 of the studies. In four studies there was an 
unclear risk of attrition bias and in six only a small risk 
existed.

Finally, in most of the studies, there was a low risk of 
reporting bias. That means the selective report of outcomes.

Apart from these risks, several other important risks 
of bias in the studies must be noted. First of all, another 

risk of bias in 13 studies was the very small sample size 
(per arm less than 30 patients) independently from power 
analysis (Cazacu et al. 2003; El-Kolaly et al. 2016; Gaafar 
et al. 2014; Goebell et al. 2002; Grossarth-Maticek and 
Ziegler 2006b, 2007a, b, c, 2008; Kim et al. 2012; Lenartz 
et al. 2000; Longhi et al. 2014). On the one hand this 
makes statistical calculations less reliable or even impos-
sible and on the other hand it reduces significantly the 
generalizability of results.

Further, in three studies less patients were included than 
was calculated in power analysis (Bar-Sela et al. 2013; 
Longhi et al. 2014; Troger et al. 2013). In these studies, 
there is a risk that no significant results were detected in 
spite of groups differing in reality. Apart from that, in 14 
studies either no power analysis was conducted or it was 
not reported (Cazacu et al. 2003; El-Kolaly et al. 2016; 
Gaafar et al. 2014; Goebell et al. 2002; Grossarth-Maticek 
and Ziegler 2006a, b, 2007a, b, c, 2008; Heiny and Albre-
cht 1997; Lenartz et al. 1996, 2000; Piao et al. 2004).

Table 3   Risk of Bias in 
included studies

RSQ Random sequence generation, AC allocation concealment, BPP blinding of participants/personnel, 
BOA blinding of outcome assessment, IOD incomplete outcome data, SR = selective reporting, OSB other 
sources of Bias; low risk of Bias +, unclear risk of Bias ?, high risk of Bias -

Study RSQ AC BPP BOA IOD SR OSB

Bar-Sela et al. (2013) + + – – – + –
Cazacu et al. (2003) ? ? – – – – –
El-Kolaly et al. (2016) – – – – + + –
Gaafar et al. (2014) ? ? – – + + –
Goebell et al. (2002) + + – – + + –
Grossarth-Maticek and Ziegler (2006b) – – – – + - –
Grossarth-Maticek and Ziegler (2006a) – – – – – – –
Grossarth-Maticek and Ziegler (2007b) – – – – – – –
Grossarth-Maticek and Ziegler (2007c) - - - - - - -
Grossarth-Maticek and Ziegler (2007a) - - - - + + -
Grossarth-Maticek and Ziegler (2008) – – – – – – –
Heiny and Albrecht (1997) + ? – – – – –
Kim et al. (2012) + + – – – – –
Kleeberg et al. (2004) + + – – + + +
Lenartz et al. (2000) ? ? – + – – –
Lenartz et al. (1996) - ? – – – – –
Longhi et al. (2014) + + – – – + –
Piao et al. (2004) + ? - – + + –
Semiglasov et al. (2004) + + + – + + –
Semiglasov et al. (2006) + + + – – + –
Steuer-Vogt et al. (2001) + + - – + + +
Steuer-Vogt et al. (2006) + + – – – + +
Troger et al. (2009), (Troger et al. 2012) + + – – – + –
Troger et al. (2016), Troger et al. (2014b) + + – – - + –
Troger et al. (2013) + + – – + + –
Troger et al. (2014a) + + – – - + –
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Additionally, multiple testing increased the probability 
that at least one significant result appeared although in real-
ity there was no difference between study arms. In many 
studies, especially regarding QoL, many single tests were 
conducted without controlling for multiple testing. Espe-
cially, in case of only few significant outcomes, these results 
might be due to multiple testing.

In some studies, there was an unclear therapeutic setting. 
In 8 studies both conventional and mistletoe treatment set-
ting were not described in detail (Grossarth-Maticek and 
Ziegler 2006a, b, 2007a, b, c, 2008). Further, in one study, 
patients with pancreatic cancer of advanced stage received 
individual best supportive care in control and mistletoe 
group (Troger et al. 2013, 2014a). As this palliative treat-
ment was not described at all, it cannot be excluded that 
there were systematic differences between treatment and 
control group which had influence on outcome parameter.

Overall, in at least 16 studies there was an unclear risk of 
bias due to bad reporting quality in general (Cazacu et al. 
2003; El-Kolaly et al. 2016; Gaafar et al. 2014; Goebell et al. 
2002; Grossarth-Maticek and Ziegler 2006a, b, 2007a, b, c, 
2008; Heiny and Albrecht 1997; Lenartz et al. 1996, 2000; 
Longhi et al. 2014; Piao et al. 2004).

Finally, it is seen as a risk of Bias that there are many 
studies which, respectively, were written by the same group 
of authors or several studies even refer, respectively, to a one 
cohort of patients. There is a high probability that results 
of different studies from the same group of authors are not 
independently of each other.

Survival and morbidity analysis

Overall survival was analyzed in 14 studies (Table 4). Of 
these, five found positive effects of mistletoe treatment on 
OS in breast cancer (Grossarth-Maticek and Ziegler 2006b), 
colorectal cancer (Cazacu et al. 2003), advance staged Gli-
oma (Lenartz et al. 2000), non-metastatic corpus-uteri can-
cer (Grossarth-Maticek and Ziegler 2008), and pancreatic 
cancer (Troger et al. 2013). Another nine studies did not 
report significant differences between treatment and con-
trol group in breast cancer (Grossarth-Maticek and Ziegler 
2006a), colorectal cancer (Heiny and Albrecht 1997), major-
ity of included gynecological cancers (Grossarth-Maticek 
and Ziegler 2007b, c, 2008), lung cancer (Bar-Sela et al. 
2013) and melanoma (Grossarth-Maticek and Ziegler 2007a; 
Kleeberg et al. 2004).

Progression free survival, disease free survival or dis-
ease specific survival were examined in nine studies. In 
most of the studies there were no significant differences 
between treatment and control group (Goebell et al. 2002; 
Heiny and Albrecht 1997; Kleeberg et al. 2004; Lenartz 
et al. 2000; Steuer-Vogt et al. 2001; Troger et al. 2012, 
2016). Only Longhi et  al. (2014), Grossarth-Maticek 

and Ziegler (2006a) and (Grossarth-Maticek and Ziegler 
2007a) provided weak support for a positive effect of mis-
tletoe treatment.

In two studies tumor response was analyzed. First, in 
Heiny and Albrecht (1997) 21.4% of patients treated with 
mistletoe extract and chemotherapy showed a complete and 
partial remission compared to 22.6% of patients treated with 
chemotherapy only. Second, in the study by Goebell et al. 
(2002) in mistletoe group as well as in control group, respec-
tively, three patients (A: 13%, B: 14%) showed an increase 
of histopathological grade during study period of 3 years.

Adverse events regarding mistletoe treatment

In 54% of all included studies adverse events of mistletoe 
supplements were reported (Bar-Sela et al. 2013; Gaafar 
et al. 2014; Goebell et al. 2002; Heiny and Albrecht 1997; 
Kim et al. 2012; Kleeberg et al. 2004; Longhi et al. 2014; 
Piao et al. 2004; Semiglasov et al. 2004; Semiglasov et al. 
2006; Steuer-Vogt et al. 2001; Troger et al. 2009, 2013, 
2014b), whereas in two studies no adverse event due to mis-
tletoe supplement were reported (Goebell et al. 2002; Troger 
et al. 2009, 2013). Altogether, in most studies there were 
only mild and local reactions.

Five studies reported patients dropping out because of 
side effects of mistletoe treatment (Bar-Sela et al. (2013): 
one patient due to grade 2 local skin reaction, Gaafar et al. 
(2014): two patients due to allergic reactions, Kleeberg 
et al. (2004): five (4.9%) patients due to grade 3–4 tox-
icities; Semiglasov et al. (2004): five patients, reasons not 
reported (except one patient due to erythema), Steuer-Vogt 
et al. (2001): 16 patients in stratum A without additional 
radiotherapy (16%) and 27 patients in stratum B with radio-
therapy (20%.). In one study the authors explicitly wrote that 
no patients discontinued due to adverse events (Heiny and 
Albrecht 1997).

Adverse events (grading after Common Terminology Cri-
teria of Adverse Events (v3.0) if documented):

Skin reactions Patients reported local skin reactions at 
injection site (mostly grade 1 or 2) in eight studies. The 
proportion of patients with this adverse event is reported 
between 6 and 59% (Bar-Sela et al. 2013; Heiny and Albre-
cht 1997; Kim et al. 2012; Longhi et al. 2014; Piao et al. 
2004; Semiglasov et  al. 2004; Semiglasov et  al. 2006; 
Steuer-Vogt et al. 2001; Troger et al. 2014b).

Few generalized skin reactions such as pruritus or urti-
caria were found in five different studies [Semiglasov et al. 
(2004); Semiglasov et al. (2006)]: reddening and allergic 
skin reaction; Steuer-Vogt et al. (2001): prurigo, indura-
tion and vesiculation; Heiny and Albrecht (1997): indura-
tion). Piao et al. (2004) reported 1 case of angioedema and 
urticaria.
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Table 4   Effect of mistletoe treatment regarding survival of cancer patients

Study Survival-morbidity-parameter OS/PFS/DFS/tumor response

Bladder cancer
 Goebell et al. (2002) DFS (18 months)

1. Number of recurrences; mean time
2. Number without disease
3. Median DFS
Tumor response
Number of patients with
Increase of histopathological grade

A: n = 31, B: n = 30
DFS (in months)
1. A: 31, B: 30; ns
A:6.3, B: 6.4 ns
2. A: 9, B: 9 ns
3. A: 9, B: 10.5 ns
Tumor response
A: 3 (13%), B: 3 (14%)

Breast cancer
 Grossarth-Maticek and Ziegler (2006a) OS

HR (95% CI)
PFS
HR (95% CI)
1. Number of recurrences
2. Number of lymphatic metastases (Median dif-

ference (95% CI) (years); proportional hazard 
assumption not fulfilled)

3. Number of distant metastases
4. Number of 1–3

A: n = 38, B: n = 38
OS
0.65 (0.34–1.25), p = 0.2
DFS
1. 0.44 (0.14, 1.44), p = 0.18
2. 1.88 (–0.21, 4.17), p = 0.063
3. 0.50 (0.24, 1.039, p = 0.061
4. 0.65 0.47–0.91), p = 0.012

 Grossarth-Maticek and Ziegler (2006b) OS
Median difference (95% CI) (years); proportional 

hazard assumption not fulfilled for this data set

A: n = 17, B: n = 17
2.5 (0.83, 4.50), no p value

 Troger et al. (2009, 2012, 2014b, 2016) DFS (5 years)
1. Median (month)
2. DFS rate

Troger et al. (2012)
A: n = 28, B: n = 29
1. Not calculated (recurrence/metastasis probabil-

ity only 28%)
2. A: 6/28, B: 8/29, p = 0.551
Per intervention
RTX: A: 4/19, B: 3/18, p = 0.792
AHT: A: 4/18, B: 4/14, p = 0.659
Troger et al. (2016)
A: n = 28, B: n = 29
1. Not calculated (recurrence/metastasis probabil-

ity only 33%)
2. A: 19/28, B: 21/29, p = 0.746

Colorectal cancer
 Cazacu et al. (2003) OS

Median (days)
Stage C
A: n = 18, B: n = 16, C: n = 6
A: 757*, B: 547, C: 502
Stage D
A: n = 15 B: n = 5, C: n = 8
Stage D: A: 505*, B: 214, C: 451
(*sign. p < 0.05)

 Heiny and Albrecht (1997) PFS: Unclear if median or mean (weeks)
OS: Unclear if median or mean (weeks)
Tumor response: complete and partial remission 

(%)

A: n = 38, B: n = 41
PFS: A: 30.8, B: 31.2 ns
OS: A: 50, B: 52.8 ns
Tumor response
A: 21.4, B: 22.6

Glioma
 Lenartz et al. (2000) OS: Mean (50 months)

1. All patients
2. Stage III/IV
DFS: Mean (50 months)
1. all patients
2. Stage III/IV

A: n = 20, B: n = 18
OS
1. A: 21.71 ± 3.7; B: 17.32 ± 3.9 ns
2. A: 20.05 ± 3.5; B: 9.90 ± 2.1, p = 0.035
DFS
1. A: 14.41 ± 2.7
B: 14.76 ± 3.6, no p value
2. A: 17.43 ± 8.2; B: 10.45 ± 3.9, no p value
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Table 4   (continued)

Study Survival-morbidity-parameter OS/PFS/DFS/tumor response

Head and neck cancer
 Steuer-Vogt et al. (2001, 2006) 1. DFS (4 years)

2. DSS (4 years)
hazard ratios (95% CI)

A: n = 235, B: n = 242
1. 0.88 (0.63 ± 1.21) ns
2. 0.96 (0.66 ± 1.38) ns

Lung cancer
 Bar-Sela et al. (2013) OS + PFS

Median (months)
A. n = 33, B: n = 39
OS: Stage III: A: 15.9, B: 13.3
p = ns; Stage IV: A: 8.3; B: 8.9, p = ns
PFS: A: 6; B: 4.8, p = ns

Melanoma
 Grossarth-Maticek and Ziegler (2007a) OS (years)

Hazard ratios (95% CI)
PFS (years)
1. Time to recurrence, lymph node metastases, 

distant metastases
2. Time to brain metastases
Hazard ratios (95% CI)

A: n = 22, B: n = 22
OS
0.47 (0.19, 1.14), p = 0.096
PFS
1. 0.49 (0.32, 0.75) significant, n not reported
2. 0.50 (0.09, 2.73), ns (n not reported)

 Kleeberg et al. (2004) DFS + OS
hazard ratios (95% CI) and p value (Wald test)

A: n = 102, B: n = 102
Multivariate analysis (treatment, stage/number of 

positive lymph nodes)
DFS: 1.34 (0.95, 1.91), p = 0.10
OS: 1.27 (0.87, 1.84) p = 0.2

Osteosarcoma
Longhi et al. 2014) DFS

1. Post relapse DFS (12 months) rate versus 12% 
(rate of previous studies without treatment)

2. Median (month)

A: n = 9, B: n = 11
1. Arm A: 55.6 [21.2; 86.3] vs 12%, p = 0.0041
Arm B: 27.3 [6.0, 61.0] vs 12%, p = 0.2724
2. A: 39 (Range 2–73), B: 4 (Range 1–47)

Other gynecological cancers
Cervical cancer
 Grossarth-Maticek and Ziegler (2007b) OS

Median difference (95% CI) (years)
A: n = 19, B: n = 19
0.44 (–0.17–1.00), p = 0.16

Corpus uteri cancer
 Grossarth-Maticek and Ziegler (2008) OS

Median difference (95% CI) (years)
No metastases
A: n = 30, B: n = 30
1.50 (0.46, 2.58), p = 0.005
Metastases
A: n = 26, B: n = 26
0.08 (-0.46, 1.92), p = 0.78

Ovarian cancer
 Grossarth-Maticek and Ziegler (2007c) OS

Median difference (95% CI, only figure) (years)
No metastases
A: n = 21, B: n = 21
1.46 (ca. 0.25, 5.3), p = 0.012
Metastases
A: n = 20, B: n = 20
1.38 (ca. 0.5, 3.5), p = 0.001

Pancreatic cancer
 Troger et al. 2013 OS (12 months)

Median (months), hazard ratios (95% CI)
1. All patients
2. Subgroup analysis

A. n = 110, B: n = 110
1. A: 4.8, B: 2.7, HR: 0.49 [0.36–0.65]
p < 0.0001
2. bad prognosis (at least 2 criteria: UICC = IV, 

age > 65, ECOG ≥ 2)
A: 3.4, B: 2.0, HR: 0.55 [0.37–0.82], p < 0.0031
Good Prognosis
A: 6.6, B: 3.2, HR: 0.43 [0.28–0.65], p < 0.0001
No group
Multiple testing problem, high risk of attrition bias

AHT hormone therapy, DFS disease free survival, DSS disease-specific survival, HR hazard ratio, ns no significant differences, OS Overall sur-
vival, PFS progression free survival, RTX radiotherapy
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Other adverse events Few cases of fever appeared in 4 
studies (Gaafar et al. 2014; Heiny et al. 1998; Piao et al. 
2004; Steuer-Vogt et al. 2001).

The remaining adverse events per included studies were 
grade one chills, headache, malaise and two cases of aller-
gic reactions which did not require hospitalization (Gaafar 
et al. 2014), one case of hypotension (Longhi et al. 2014), 
respectively, one case of chest pain, myalgia, dizziness and 
diarrhea (Kim et al. 2012), chill and muscle pain, allergic 
conjunctivitis and headache (Semiglasov et al. 2004), few 
cases of melalgia, sleeplessness, tiredness, coldness or heat 
sensation and sneezing (Steuer-Vogt et al. 2001) and one 
case of grade 2 rhino-conjunctivitis in one eye (Troger et al. 
2014b).

Potentially serious adverse events

Overall, 27 serious adverse events were reported, from that 
three were attributed to the mistletoe treatment:

•	 Kim et al. (2012): one case of post-operative bleeding 
and one case of an acute infection (not specified), both 
in the treatment group and not attributed to mistletoe.

•	 Longhi et al. (2014): three cases (two mistletoe, one 
etoposide patient) of patients for surgery (not specified) 
and two cases of pneumonia (both etoposide patients). 
Pneumonias were not attributed to mistletoe.

•	 Semiglasov et al. (2004): After withdrawal of the study 
medication, one patient of the mistletoe group developed 
an ulcerous necrotic enterocolitis, a febrile neutropenia 
and an infectious toxic shock syndrome and died. This 
case was not attributed to the mistletoe treatment.

•	 Semiglasov et al. (2006): one patient of the mistletoe 
group developed an acute otitis, which was not attrib-
uted to the mistletoe treatment. In the placebo group, one 
patient developed a febrile neutropenia and one patient 
developed diabetes mellitus.

•	 Troger et al. (2013): one case of cerebral infarction not 
attributed to the mistletoe treatment.

•	 Piao et al. (2004): 15 cases (5 in the misteltoe group and 
10 in the control group). In the mistletoe group, one case 
of angioedema allocated to mistletoe and for the remain-
ing four cases not attributed to mistletoe no further infor-
mation was provided. In the control group no case was 
specified.

Discussion

As in earlier systematic reviews (Bussing et al. 2012; Ernst 
et al. 2003; Horneber et al. 2008; Kienle et al. 2009; Kienle 
and Kiene 2007, 2010; Lange-Lindberg et al. 2006; Melzer 
et al. 2009; Ostermann and Bussing 2012; Ostermann et al. 

2009), studies varied regarding cancer type and stages (i.e. 
there are almost no studies including the same histopathol-
ogy), therapeutic setting regarding main intervention and 
mistletoe treatment, sample size and methodological quality. 
The endpoints were survival, side effects of cancer treat-
ments, quality of life and adverse events due to mistletoe 
therapy.

In most of included studies, authors might have or most 
probably have a strong conflict of interest as funding was in 
from pharmaceutic companies in six publications (Cazacu 
et al. 2003; Kim et al. 2012; Semiglasov et al. 2004; Semi-
glasov et al. 2006; Troger et al. 2014b, 2016) or from socie-
ties dedicated to Anthroposophical Medicine even in twelve 
publications (Grossarth-Maticek and Ziegler 2006a, b, 
2007a, b, c, 2008; Troger et al. 2009, 2012, 2013, 2014a, b, 
2016). Apart from that in another three articles there was no 
information about conflict of interests (Goebell et al. 2002; 
Heiny and Albrecht 1997; Piao et al. 2004).

Furthermore, one-third of the 28 included publications 
were conducted by two groups of authors (Grossarth-Mat-
icek and Ziegler 2006a, b, 2007a, b, c, 2008; Troger et al. 
2009, 2012, 2013, 2014a, b, 2016), which reduces validity 
and generalizability of the results of this systematic review. 
These studies could not be seen independently of each other. 
In all studies of Grossarth and Ziegler the patients were 
derived of a huge cohort of German cancer patients who 
were recruited 1973–1988 and all studies of Troger et al. 
were conducted in Belgrad. For example while Troger et al. 
in (2013) stressed the unbiased approach of the physicians 
in charge of the study in Serbia due to no former experience 
in mistletoe treatment, the study was conducted at the same 
hospital as the study reported formerly (Troger et al. 2009).

Efficacy of mistletoe treatment regarding survival 
and morbidity

As our analysis shows, the majority of studies did not show 
any effect of mistletoe on survival. Especially high quality 
studies do not show any benefit. These results are analogous 
to Horneber et al. (2008) and Lange-Lindberg et al. (2006).

Progression free, disease free or disease specific survival 
were investigated in nine studies. In accordance with the 
data on overall survival, almost no significant differences 
between treatment and control group were found. Further-
more, mistletoe seems to have no effect on tumor response 
according to the two included studies analyzing this end-
point (Goebell et al. 2002; Heiny and Albrecht 1997).

Adverse events of mistletoe treatment

Mistletoe therapy is reported to have only few and minor 
side effects (Steele et  al. 2014). Yet, as only adverse 
effects ascribed to the mistletoe treatment are included 
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in the reports of the studies, so far, no comprehensive data 
exist. In fact, interactions might stem from immunostim-
ulation. For this reason, some experts exclude patients 
with leukemia and lymphoma as well as those with brain 
tumors or brain metastases from treatment. Furthermore, 
in vitro data point to a stimulation of tumor growth for 
lymphoma, renal cell carcinoma and melanoma (Thies 
et al. 2005). The study by Kleeberg et al. (2004) has been 
intensely discussed and criticized from proponents of 
Anthroposophic Medicine. In fact, this study depicts a 
possible raise in risk of metastases, yet, data were not 
significant. Considering a low evidence of benefit with 
a possible risk, the recommendation against mistletoe in 
“immunologic” cancers seems sound. These data are sup-
ported by laboratory data and case reports (Styczynski 
and Wysocki 2006).

In this context, discussion is open whether mistletoe 
might increase allergic reactions in patients with aller-
gies or immune reactions on cancer drugs. Anaphylactic 
reactions to mistletoe are described rarely (Hagenah et al. 
1998; Hutt et al. 2001; Shaw et al. 2004). Yet, patients 
on cancer drugs with a potential to induce sensitiv-
ity reactions as oxaliplatin, taxanes or antibodies may 
have an increased risk of these reactions (Hubner and 
Phieler 2009). One argument against this risk is the lack 
of respective publications. Yet, as most patients do not 
disclose using complementary medicine to their oncolo-
gist (Robinson and McGrail 2004; Saxe et al. 2008) and 
as most oncologists do not rate complementary medicine 
as potentially risky (Conrad et al. 2014; Henf et al. 2014; 
Ott et al. 2015; Trimborn et al. 2013) under-reporting is 
most probable. This under-reporting may also be valid 
for other side effects of mistletoe and interactions. In 
the study by Semiglasov et al. (2004), a serious adverse 
event with an ulcerous necrotic enterocolitis, a febrile 
neutropenia and an infectious toxic shock syndrome with 
consecutive death was described but judged not being 
related to the study medication by the investigator and the 
pharmacological committee. Moreover, in 2017 a group 
of authors from Anthroposophy reported that they did 
not find any negative interactions between immunological 
therapies and mistletoe (Thronicke et al. 2017). Yet, they 
only reported data from small cohort of 16 patients on 
[Nivolumab (75%), Ipilimumab (19%) or Pembrolizumab 
(6%)] form which only nine additionally received Viscum 
album. As serious adverse events from these immunologi-
cal therapies are rare, this report of a small case series 
does not provide any scientific information on the risk of 
the combination.

Last but not least, interactions may also stem from inad-
vertent sides. Abreu et al. (2017) report on a false positive 
PET-CT after the injection of mistletoe by a patient with 
Hodgkin lymphoma.

Limitations of this work

Several limitations of this systematic review have to be 
mentioned. First, we only included randomized controlled 
studies. Information from well-described case reports, case 
series and cohorts were not assessed systematically. Second, 
we focused on adults, omitting literature on children. Third, 
due to the heterogeneity of considered RCTs no meta-analy-
sis could be conducted, and no moderators of mistletoe treat-
ment be determined. Finally, this review focused on more 
recent mistletoe literature and exclude articles publicized 
earlier than 1995.

Conclusion

Most studies did not show any effect of mistletoe on sur-
vival. Especially high quality studies do not show any ben-
efit. There are some arguments to assume that genuine side 
effects from mistletoe or interactions with conventional 
therapy may not be reported adequately in studies and not 
even noticed in regular cancer care. Accordingly, the benefit-
risk-assessment for mistletoe is difficult and no evidence-
based indications can be stated today. Physicians should not 
prescribe mistletoe in case of leukemia, lymphoma or renal 
cancer and melanoma. Furthermore, interactions with cancer 
drugs should be avoided and more attention should be paid 
to reporting possible interaction in scientific publications.
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