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Abstract
Mobilising the host‘s innate defences against established cancer and residual disease is an
attractive and rational therapeutic approach. However, tumours have robust mechanisms that
disable anti-tumour response of the immune system. Effective treatment will require breaking
the tumour induced immune suppression and elicit anti-tumour immunity tumour-specific
immunity.

Immune-augmentative therapy with Mistletoe extracts (Viscum Album L.; VAE) is an
unconventional adjunct treatment for cancer patients. Although the benefits for improving
quality of life and tolerance for mainstream cancer treatments (chemo- and radiotherapy in
particular) are well documented, the evidence for disease responses and improved relapse free
survival is less convincing.

A retrospective case series evaluates the outcomes of 14 cancer patients with a variety of
cancers, who were selected from a single centre between 1998 and 2008.

They had

unexpected beneficial outcomes following high dose treatment with VAEs, some of these
with VAE alone.

The results offer support for deploying safe and effective tumour targeted strategies of
immunotherapy with VAE, to elicit a tumour specific immune response. The benefits and
treatment burden of primary high-dose VAE induction therapy are considered and it will be
argued that robust febrile responses may be required for breaking tumour escape in the host.
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1.1

Introduction

Study Background

The treatment of cancer continues to pose a huge challenge for clinicians and patients alike –
and metastatic disease remains incurable. It is becoming apparent that metastases are an early
event and mostly undetected at the time of the diagnosis of a primary lesion. This insight has
largely contributed to a paradigm shift away from cure towards optimal control. 1,2 Successful
cancer therapy will depend on the targeting of all tumour cells, probably including cancer
stem cells or, alternatively, on the (surgical or medical) removal of a part of the primary
tumour accompanied by an additional bystander effect in which the immune system
recognises and eradicates remaining cancer cells. 3,4,5
Systemic cytotoxic treatment is used to reduce the likelihood of relapse from metastatic
disease. However, a significant number of cancer patients relapse in spite of adjuvant
treatment. 5,6 In addition, a large number of patients are over-treated and exposed to toxicity
and possible medium to long-term injury to healthy tissue and organ functions, notably
cardiovascular, neurological and immunological. 7-9
Additional treatment modalities are being explored that complement existing approaches and
improve outcomes. As one of these, immunotherapy offers a rationale for augmenting the
hosts‘ resistance to the disease, protecting against relapse from occult metastatic disease, and
moderating the deleterious effects of radio and chemotherapy regimens. However, tumours
have robust mechanisms that disable anti-tumour responses of the immune system and defeat
conventional tumour immunotherapy. 10,11
Currently, immunotherapy holds promise in pre-clinical studies – but translates poorly in
clinical settings, with a few notable exceptions. The most promising direction is based on
activation of immune cells (dendritic cells), and adoptive T cell transfer in combination with cytokines. However, such treatments are elaborate and cumbersome, and systemic use of
cytokines can confer significant toxicity. 12,13
Targeting the tumour microenvironment (TME) directly is a strategy that uses the full range
of tumour antigens for immunological priming. A number of techniques will be discussed
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and have generally been shown to be safe, and able to elicit a tumour specific, cell mediated
anti-tumour response. Manipulation of the stromal environment has been shown to create a
pro-inflammatory environment, which can reverse the hostile and immunosuppressive
conditions that the TME exerts. Intra-tumoural in situ priming offers a simple and safe
strategy that is host specific and cost effective. 14,15 In addition, the accompanying general
constitutional effects – and febrile responses in particular – could further support and augment
the immunological effects. 16 However, this is not generally acknowledged and fever is often
suppressed in trial settings, as an undesirable side effect. Although there is mostly indirect
evidence, and the mechanisms are largely unknown – feverish illnesses have been shown to
be protective against tumorigenesis, particularly when associated with bacterial infections.
Furthermore, established cancer is susceptible to the immunology of febrile infections and
thought to be a contributing factor in spontaneous regressions. 16
In other tumour targeted approaches, e.g. radiofrequency ablation and photodynamic therapy
– cell-mediated anti-tumour responses have been elicited that affect both the treated tumours
as well as those at distant and untreated sites. 17,18 It is understood that tumour cell death
elicits an immune response and that the nature of cell death is critical to the quality and
potency of the ensuing immune response. There is an increasing body of work available that
elucidates the type of tumour cell death in response to chemotherapy agents and radiotherapy
– and the benefits from these therapies are understood to be in part due to the protective host
immune response against the dying cancer cells. 3,4
Mistletoe extracts (Viscum Album L.; VAE) appear to have both cytolytic as well as immune
modulatory properties. Although VAE treatment has been established as adjunct treatment
for cancer patients for 90 years – systematic research has been lacking. However, over the
last 20 years clinical studies have shown that treatment with VAE is a safe modality to
improve quality of life and it is effectively used alongside mainstream cancer therapy, where
it has been shown to improve tolerability. 19,20 Although exceptional cases of longevity were
anecdotally observed – disease responses to VAE treatment alone had not been reported and
not been considered possible.

1.2

Aim and Objectives

In 1998 I observed a complete clinical response in a breast cancer patient (Pt1, section 8.2.1)
following intratumoural administration of high dosage VAE and subsequently identified
clinicians who pursued high dose induction therapy with improved results. A report from
Scheffler et al (1996) further encouraged me to apply IT administration and this format was
offered to selected patients as an alternative approach to traditional subcutaneous use of
VAE.21 A literature review highlighted that direct and local application of VAE‘s was more
common practice than previously thought and more often associated with disease responses
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than traditional subcutaneous use. Reports were found that documented safety and palliative
benefits for intravenous (IV) and significant disease responses for IT administration. Also,
the literature reports cytolytic, immune-modulatory and anti-angiogenic properties of VAEs,
which offers support for the assumption that immunological as well as non-immunological
mechanisms underlie clinical tumour response to VAE. 22
An opportunity arose to evaluate the clinical benefits and tolerability of a tumour targeted use
of VAE in a selected group of patients – and in the light of current oncological immune
therapy. VAE treatment is not recommended as a stand-alone treatment for cancer.
Nevertheless, the identified literature and case experience suggest that high dosage and
tumour directed use of VAE is a safe way of improving immune competence in advance of
and in support of mainstream cancer treatments. Notably, IT administration might be
associated with improved disease responses and possibly better outcomes.
It is assumed that IT application of high doses of VAE are critical to elicit (1) immunogenic
cell-death, (2) a robust acute inflammatory response, both within the injected tumour and
systemically and (2) a coordinated immune response that is able to affect even untreated
tumours at distant sites.
Therefore, it is hypothesised that:

― robust in situ priming with high doses VAE is able to break immune
tolerance and elicit a potent and durable tumour specific immune response
that can lyse established tumours.‖
This dissertation will aim to test this hypothesis and address the following research questions:
Research questions:
1. Is targeting the tumour (microenvironment) a safe and effective strategy of generating
an immune response? Is such an approach able to reverse the immune suppressive
mechanisms that are exerted by the tumour?
2. What are the likely benefits from marked localised and systemic acute inflammatory
reactions – for achieving therapeutic anti-tumour responses?
3. What is the optimal setting for immunotherapy with VAE?
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2
2.1

Cancer

2.1.1

The burden of cancer.

Literature Review

Together with cardiovascular disease, chronic respiratory disease and diabetes, cancer now
ranks as a chronic disease – as is defined by the U.S. National Center for Health Statistics: a
disease that persists for 3 months or more, that cannot be prevented by vaccines or cured by
medication and does not resolve spontaneously. Health damaging behaviour – particularly
tobacco use, lack of physical activity and poor eating habits – is a major and modifiable
contributor to chronic diseases. 23-25
Cancer poses a significant global morbidity burden – and is due to be the world‘s single
leading cause of deaths: in 2007 there were an estimated 7.6 million cancer related deaths
worldwide, which accounts for about 13% of the total mortality. The number of new cases of
cancer diagnosed worldwide is expected to continue to rise to 21 million by 2010 according to
the latest estimate by the WHO. Cancer mortality is expected to rise to 13 million, an
increase from 7.6 million deaths worldwide in 2008. Cancer of the lung, stomach, liver, colon
and breast are the leading cancer types. 26,27
Worldwide, approximately 20 million people are alive with cancer at present and by 2020
there will probably be more than 30 million. 26 There are about 2 million cancer survivors in
the United Kingdom today and it is estimated that the annual rate of increase in the number of
cancer survivors (currently at 3%) will continue. At present one in three of the UK population
will be diagnosed with cancer during their lifetime and one in four will die from it. a
The prevalence pattern of different cancer types is also changing, e.g. prostate and female
breast cancers showing the largest increases in incidence as well as improvements in survival
of all cancers since 1992. Even though changes in lifestyle, improved prevention and health
policy is expected to impact (e.g. smoking cessation; screening) – cancer prevalence is still

a

Cancer Research UK, 2008
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expected to rise as a result of the growing and ageing population, increased detection and
improving survival. 28
The impact of cancer on people‘s lives is far greater than the number of affected patients
alone, and regardless of prognosis, the initial diagnosis of cancer is still perceived as a lifethreatening event – and profoundly affects the spiritual, psycho-social and economic
dimensions of people‘s lives. 29 Cancer survivors are more likely to report poor health and
psychological or functional disability than those without a cancer diagnosis, particularly
among those who have chronic co-morbid conditions. 30 More than a third of patients
experience significant symptoms of anxiety, depression and shock. Also, cancer patients
under the age of 65 are six times more likely to be unable to work because of their health,
which is a significant economic burden in addition to costs resulting from a cancer diagnosis
and treatment. Increasingly, the need is identified for better support for cancer patients and
their carers, to improve quality of life, psychological functioning and reduce disability.
Patients often seek help to help themselves. 31

2.1.2

The nature of cancer

Solid tumours account for the major cancer burden and about 80% of all cancers include those
arising in breast, lung, colon, prostate and ovary. The cellular origins of most cancers are
unknown, but at least genetic mutations and epigenetic changes are required as well as
interactions between the cancer cells and their microenvironment. The process of
carcinogenesis and its end result – invasive and metastatic cancer – is viewed as maladaptive
response of an entire tissue or organ to both genetic and epigenetic stress; the resulting tumour
microenvironment provides the necessary conditions for the dysfunctional epithelial cells
within it. Hanahan and Weinberg (2000) defined six core features of cancer, also known as
the 6 horsemen of the cancerous apocalypse and describe essentially the cellular perspective. 32
These hallmarks are that tumor cells are growth signal self-sufficient; are insensitive to
signals that inhibit growth; evade apoptosis; possess limitless growth potential; sustain
angiogenesis; invade surrounding tissues and metastasise to distant organs. 32 A seventh
fundamental hallmark of cancer appreciates the inability of the immune system to eradicate or
control tumours – e.g. successful escape from immuno surveillance. 33,34 The immune
perspective of cancer differs from that centered on the cancer cell itself. From the cancer cell
viewpoint, the malignant phenotype is a consequence of (epi)genetic instability – whilst
cancer immunology views the tumour as a potential target of antibodies and immune cells
(natural killer cells, cytotoxic T lymphocytes), for which there is anergy or specific pathologic
tolerance. The very presence of an established tumour exemplifies that the immune system
and its capacity to acquire new, useful immunity is either damaged or has become specifically
tolerant of the tumour. Targeting the tumour in its totality is increasingly seen as a way
forward and will complement modalities that are aimed at epithelial cancer cells.
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2.1.3

Cancer treatment: control versus cure

The main principles of cancer treatment continue to be local control with surgery and
radiotherapy – and global control, i.e. of assumed or proved distant metastases, typically with
adjuvant treatment, comprising a combination of chemotherapy, hormone therapy and
targeted therapies. The treatment of occult and clinically apparent metastatic disease forms a
huge challenge in cancer treatment. Moreover, it is apparent that metastases are an early
event and mostly undetected at the time of the diagnosis of a primary lesion. 35,36 Successful
cancer therapy aims to achieve durable and complete remission – and this is thought to be
dependent on targeting and even eradicating all tumour cells, probably including cancer stem
cells. However, it is increasingly recognised that this is unlikely to be achievable. 1,2
Complete eradication is unrealistic and not imperative for survival: patients can live
asymptomatically with significant tumour burden for considerable periods before presentation
and diagnosis – and microscopic dormant disease can be found in many organs and can
exceed the presence of macroscopically established cancer. Therefore, reducing the total
tumour burden appears both a practical and realistic management strategy. Control would
aim to minimise total tumour burden over the long term and manage this at the lowest
achievable level. 37
For example, surgical or medical-chemical removal of part of the primary tumour is likely to
improve control and outcome – even in the presence of metastatic disease – due to the
additional immune response to residual disease. The long-term benefit depends on the agent
used, the form of cell death and the quality and intensity of the subsequent immune response,
from both the innate as well as cognate immune system. 4,38 Also, the speed of immune
recovery after cancer treatment is associated with outcome. 39 All together, the attention in
clinical practice is shifting to thoughtful control of disease and taking into account
effectiveness and toxicities, i.e. quality as well as the quantity of life of the cancer patient. 40,41
Another aspect in favour of an approach that takes into account the host-tumour relationship
is found in the work by Demicelli et al. (see section 8.1.1) He convincingly challenged the
assumption that metastases display continuous growth from their early beginnings. When
considering the natural course of breast cancer a much better correlation is found with an
interrupted tumour growth model that implies episodes of ‗tumor dormancy‘. Furthermore,
experimental and clinical findings support the homeostatic host-tumour relationship, which
shows that primary surgical excision of tumour can perturb metastatic homeostasis and
accelerate metastatic outgrowth. 42
Systemic adjuvant treatment is used to reduce the likelihood of relapse from metastatic
disease. However, a significant number of cancer patients relapse in spite of adjuvant
treatment. 5,6 Although most patients with cancer respond to therapy, few are cured.
Furthermore, dormant cancer cells are less likely to be responsive to cytotoxic treatment – and
perhaps counter-intuitively, a ‗critical mass‘ of active disease is required for an effective
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disease response to take place, i.e. to provide the host with sufficient tumour antigen/epitopes
to elicit a protective immune response. 35,43
Objective clinical responses to treatment often do not consistently translate into substantial
improvements in overall survival. Also, the benefits of new drug development have led to
modest improvement of survival for the majority of patients with cancer. Many of the
targeted therapeutics are proving less of the ‗magic bullets‘ than expected and appear to have
limited efficacy combined with a significant degree of unexpected and unexplained toxicity. 6
As mentioned (see section 1.1), large number of patients are over-treated and exposed to
treatment toxicity and possible medium to long-term injury, including cardiotoxicity,
cognitive, neurological and immunological sequelae. 7,8,44 Also, many survivors display
significant symptoms of psychological distress related to the continuing effects of cancer and
its treatment. 9

2.2

Tumour Immunology

2.2.1

Introduction

Mobilising the host‘s innate defences against established and residual disease is a rational
therapeutic approach to complement and improve outcomes of mainstream cancer therapies.
Immunotherapy aims to augment the hosts‘ resistance to the disease; moderate the deleterious
effects of radio- and chemo therapy (notably on the immune system) and in an adjuvant
setting protect against relapse from occult metastatic disease. However, tumours appear to
develop robust mechanisms that disable anti-tumour responses of the immune system and
defeat tumour immunotherapy. Tumour immune tolerance is both initiated and maintained by
a constitutive interaction between tumours and the host‘s immune system that takes place
within the tumour microenvironment. 11,45,46,47-49 From here, immune suppression develops
gradually and locally and progresses to implicate the whole organism. 11,50 Furthermore,
patients who have had primary treatment and adjuvant therapies may continue to have
dormant disease and may not readily recover immunological functions and restore immune
competence. Although cancer patients are usually not immune deficient and have intact
antiviral and antibacterial responses, they may be unable to control tumour progression or
relapse. 51 Therefore, effective immunotherapy will require breaking the tumour induced
immune suppression, improve immune surveillance and restoring immune competence. 52

2.2.2

The immune system

The immune system has a dual role in maintaining the integrity of the host. It is primarily
recognised for its role in defence against foreign pathogens – however, it plays an equally
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important part in tissue repair. During wound healing, a range of immune cells are actively
engaged in matrix degradation, growth factor production, and tissue remodelling.
Living organisms are continuously exposed to microorganisms that are present in the
environment and have evolved ‗rules of engagement‘. The mammalian immune system is
composed of many cell types and mediators that interact with non-immune cells and each
other in complex and dynamic networks. This ensures protection against foreign pathogens,
while simultaneously maintaining tolerance towards self-antigens – as well as identifying
aberrant self that is cancer. Intricate immunological mechanisms are needed to initiate,
promote and abrogate immunity – and there exists a complex and paradoxical relationship of
the immune system towards cancer during the entirety of its life cycle. In this engagement the
immune system is characterised by specificity, diversity and memory.
The vertebrate immune response is divided into innate and acquired immunity, with the innate
immunity being the first line of defence. The acquired immune responses are slower
processes and mediated by T and B lymphocytes that express highly diverse antigen receptors
and are able to respond to a wide range of antigens. This adaptive response is then further
divided into the cellular and humoural responses, generating specific T-cells and antibodies,
respectively. 53
2.2.2.1 Innate immunity. In evolutionary terms, the innate branch predates the adaptive
branch by about 500 million years. The innate immunity is a relatively nonspecific system to
destroy pathogens and to present antigen to the cells involved in acquired immunity –
however, it appears highly developed in the discrimination between self and foreign
pathogens. This discrimination relies to a great extent on a family of evolutionarily conserved
receptors, the Toll-like receptors (TLRs). 54,55
The innate defence network comprises
myeloid cells that mediate innate immune response and include: macrophages, dendritic cells,
neutrophils, eosinophils, mast cells, natural killer cells, some B lymphocytes and some T
lymphocytes (like TCR-γ/δ T-cells and natural killer T-cells). Recognition and tolerance is
mediated through pathogen associated molecular patterns (PAMPs), which are membrane
proteins that are found in all microorganisms and pattern recognition receptors (PRRs) found
in all the cells of the innate defense system. The large family of Toll-like receptors (TLRs) is
a type of PRR. 56 Every microorganism has a unique molecular pattern and the corresponding
PRR is capable of recognising each unique PAMP.
Examples of PAMPs are
lipopolysaccharides (LPS), peptidoglycan from cell walls, lipoproteins from bacterial
capsules, hypomethylated DNA (such as CpG found in bacteria and other parasites) and
double-stranded DNA. It is estimated that several hundred PRRs exist in the innate defense
system and examples include mannose binding lectin, C-reactive protein, TLRs and C-Type
lectin. In the innate immune system, cell surface receptors (like PRRs) recognise distinct
molecular patterns (like PAMPs) that are displayed by microbial pathogens and the receptorligand interaction forms the basis of the innate immune response. 54 Activation of the innate
immune system by TLRs is a prerequisite for the induction of acquired immunity, particularly
for the induction of a T helper 1 (TH1)-cell response. 56
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2.2.2.2 The adaptive response. Lymphocytes are at the heart of the adaptive immune
response and both T and B cells have antigen receptors through which they are activated. Blymphocytes bind free antigen in solution and with helper T lymphocytes develop into plasma
cells that produce large quantities of soluble antibodies. The T-cell has a membrane bound
receptor (TCR) and binds to a peptide fragment of the presented antigen on the surface of
antigen-presenting cells (APC) together with major histocompatibility complex molecules
(MHC I and II). T cells differentiate into either cytotoxic T lymphocytes (CTLs) with CD8
co-receptors – a cell type that like NK cells, kill cancer cells or virus infested cells – or into
two subsets of helper T cells (TH1 or TH2) that have CD4 co-receptors. The expanding Tcell population polarises into a TH1 or TH2 direction, according to the type of pathogen that
requires elimination. Broadly speaking, the TH1 response is pro-inflammatory, producing
cytokines IL-2, interferon (IFN)-γ, tumour necrosis factor (TNF)-α and drives cell-mediated
immune responses (i.e. macrophages, NK cells and CTLs to eliminate intracellular microbes
and transformed cells). The TH2 response is immune-regulatory or even anti-inflammatory,
and promotes antibody-mediated immunity: TH2 cells produce interleukin (IL)-4, IL-6 and
IL-10 that prompt B cells to produce antibodies that protect against extracellular pathogens. 57
TH1-dominated responses may not kill a tumour associated pathogen, but once cancer has
developed, the immune response may be skewed to TH2, which reduces the available antitumour activity of CTLs. 58 Two other T-cell subsets have been identified: TH17 cells, and
suppressor or regulatory T cells (Tregs). Tregs dampen down the immune response
(‗contraction phase‘) and secrete immunosuppressive cytokines such as IL-10 and
transforming growth factor β (TGF-β).
A key event in mobilising lymphocytes and the adaptive immune response is the transport of
antigen to local secondary lymphoid tissues. These are the sites through which T and B
lymphocytes constantly traffic and where activation of clones bearing the appropriate antigen
receptors are activated (clonal expansion). Antigen reaches the lymphoid tissues via the
lymphatic system, either through the draining lymph-fluid or carried by dendritic cells. 53,57
Antigen is then digested into peptides within different intracellular compartments of an APC
and displayed at the surface within a MHC molecule. Class I MHC molecules present
peptides to CD8+ T cells, and class II MHC molecules to CD4+ T cells. All nucleated cells in
the body bear class I MHC molecules and class II MHC are found mainly on professional
APCs (dendritic cells, macrophages and activated B lymphocytes). Other co-stimulatory
signals are required for full T-cell activation. Dendritic cells (DC) are the key professional
APCs responsible for initiating an adaptive immune response. Immature dendritic cells
require an inflammatory milieu to ingest extracellular debris, apoptotic cells and pathogens,
before migrating to local draining lymph nodes. During migration they mature, a process that
is characterised by a huge increase of surface expression of class I and II MHC molecules,
and of T-cell co-stimulatory molecules through which DCs activate naive T cells. 53,57
The following functions and effector mechanisms are mediated by lymphocytes and are
considered hallmarks of the adaptive immune response: macrophage activation by TH1 cells
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– in turn mediated by interferon-γ (IFN-γ); B cell maturation, stimulated by TH2 cells;
priming of cytotoxic T lymphocytes (CTLs) and the preservation of memory through memory
B cells and/or long-lived plasma cells – as well as memory T lymphocytes. 57

2.2.3

Tumour escape, immune-editing and dormancy

Tumours subvert tumour-specific immunity and the tumour microenvironment (TME) exerts
immunosuppressive conditions and can implicate the whole organism. 50 The constitutive
interaction between host and tumour maintains tolerance and breaking this active process of
‗tolerisation‘ is the aim of an effective immunotherapy. 52 The host-tumour relationship is
complex and undergoes significant changes with respect to control or promoting tumours.
The immune system prevents the development of tumours firstly, by eliminating or
controlling viral infections it can protect against virus associated tumours. Secondly, by
managing inflammation that is part of the hosts‘ response to danger signals, and directing
timely resolution of acute inflammation; this prevents the establishment of a chronic
inflammatory environment, which is conducive to tumour promotion and progression. 59-61
Thirdly, the immune system exerts ‗immune surveillance‘: the capacity to identify and
eliminate transformed and mutated (pre) cancerous cells by recognising tumour specific
antigens and molecular signals of cellular stress and danger. The concept of immune
surveillance was initially implied by Paul Ehrlich in 1909 and then developed by Frank
McFarlane Burnet and Lewis Thomas in the 1950‘s. This is now understood to be one
component of a general process called ‗immunoediting‘: a concept that offers a more
complete model for the interactions between tumour and immune system. 62 Cancer
immunoediting describes the capacity of the immune system to control and shape cancer and
comprises three processes that function either independently or in sequence.
Elimination corresponds to the original concept of cancer immunosurveillance, where the
immune system acts as an extrinsic tumour suppressor in the naïve hosts and detects and
eliminates all or some tumour cells. Whilst elimination requires the actions of both innate and
adaptive immunity, equilibrium is maintained by adaptive immunity alone. 33,63 During
equilibrium, the immune system restrains cancer growth for extended time periods
(dormancy). Adaptive T cell immunity is the critical component that maintains equilibrium.35
How the immunological response intersects with angiogenic dependent dormancy or cellular
dormancy (i.e. G0-G1 arrest) is unknown. 35 During equilibrium it is assumed that cancer
cells either remain dormant or continue to evolve and acquire further immunogenicity. In
turn, host immunity continues to interact and exerts a selective pressure by eliminating
susceptible tumour clones. Established tumours will have a long history of coexistence within
the host and have established robust mechanisms of escape – which prove very difficult to
overcome. 64
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With escape, cancer cells have acquired lessened immunogenicity and/or down regulated
immune responses and grow into clinically apparent tumours. The outcome of cancer
immunoediting could be complete elimination of a developing tumour, another could be the
generation of an ‗edited‘ tumour cell repertoire that displays a combination of reduced
immunogenicity and increased suppression of anti-tumour immune responses. 33,62,65 The
clinical implication of cancer immunoediting is that most, if not all, tumours will have
undergone ‗immunologic editing‘ early in the natural history of the developing cancer, and
well before it is clinically detectable. 48

2.2.4

Immune suppression

The majority of patients with advanced cancer have been found to have impaired immune
competence. Especially patients with tumours of the head and neck, lung, oesophagus, cervix
and breast are likely to have serious immune failures. The degree of immune dysfunction is
dependent on factors as: type and stage of the tumour; performance status; age; treatments;
malnutrition and the presence of cachexia. 66,67
Mechanisms of tumour escape from immune recognition and elimination are likely to be
multifactorial and involve at least loss of immunogenicity and inhibition of the host‘s immune
response itself. The immune suppression occurs at both a molecular and cellular level with
tumour immune tolerance starting gradually and locally, to finally involve the whole
organism. With the exception of those with end-stage disease, patients with cancer are not
globally immunodeficient. 11,68
Immune deviation towards TH1-type responses results in tumour rejection and conversely
deviation towards TH2-type response prevents tumour rejection. Almost all malignancies are
associated with suppression of cell mediated immunity (CMI) and many cancer patients will
have a shift in favour of the TH2 phenotype with raised levels of the cytokines associated
with humoural immunity – to the point of having a prognostic influence. 51,69 An explanation
for this shift in immunity is that cancer evolves in a chronic inflammatory background.
Chronic inflammation exhibits the immunology of wound healing in which CMI is suppressed
and both antibodies and angiogenic growth factors are abundant and prevent premature
destruction of newly repaired tissue that expresses new epitopes. 70 Thus, having evolved in
an immune suppressed state it is not surprising that in order to grow and metastasise, tumours
appear to mimic their original environment of chronic inflammation. The mechanisms by
which the tumours evoke this shift in host immunity have not been completely explained, but
several different factors have been implicated. These include: alterations of components of
the antigen presentation machinery; defects in proximal T cell receptor TCR signalling;
secretion of immunosuppressive and/or pro-apoptotic factors (e.g. transforming growth factor
(TGF)-β, IL-10, prostaglandin E2); activation of negative regulatory pathways (e.g. CTLA-4
signalling); recruitment of regulatory cell populations (e.g. CD4+CD25+ regulatory T cells,
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IL-13-producing natural killer T cells, and some myeloid and plasmacytoid DCs) and
alterations of metabolism within the tumour microenvironment (TME). 71
Both NK cells and DCs are critically important for the generation and maintenance of
antitumor immune responses. Defects in the antigen uptake, processing and presentation by
the DC system – are one of the main factors responsible for tumour escape and contribute to T
cell defects in cancer. These abnormalities manifest in, for example: (a) decreased presence
of functionally competent DCs in draining lymph nodes, spleen and skin – particularly in
patients with head and neck cancer; (b) the accumulation of immature DCs and
tolerogenic/regulatory DCs, particularly plasmacytoid DCs; (c) presence of myeloid-derived
suppressor cells in tumours. Increasing knowledge of the features of the TME creates
possibilities for overcoming the inhibitory signals in the tumour by targeting the TME in
combination with other therapeutic strategies – that together break the immunological
tolerance. 71

2.2.5

Overcoming tumour escape

Successful breaking of tumour escape with immunotherapeutic strategies will depend on at
least two factors: the induction of synchronized cell death in the tumour, and the recruitment
of activated immune competent cells. Both natural killer cells (NKs) and DCs are key
immune cells in creating an integrated immune response that links up the innate and adaptive,
and leads to tumour specific immune responses. 72-74 One approach is to alter the TME in
situ, by modifying its inflammatory characteristics, and to create effective DC activation and
maturation, to recruit naïve T-cells into tumours and activate them through robust costimulation – in the presence of sufficient antigen load (such as tumour debris). 17,75-77 Such a
loco-regional approach uses the tumour as a complex antigen source; it may reduce tumour
escape and the need for extensive ex vivo handling of tumour cells (lysates), and of the patient
antigen presenting cells (APCs). 76,77 If tumour cell death exceeds the phagocytic capacity of
local scavenger cells, it will generate a pro-inflammatory environment that sustains APC
activation and amplifies T-cell recruitment. 78 Thus, both antigen release and the delivery of
immuno-stimulatory signals to APCs contribute to both local and systemic effects. Similarly,
with tumour ablative strategies like radiofrequency ablation (RFA), cryo-ablation and
photodynamic therapy (PDT), a large burden of tumour cell debris is produced and the
‗quality‘ of both apoptotic and necrotic tumour cell death will determine the quality of the
resulting cognate effector cells. 17,71,75-78

2.2.6

Life after immunogenic cell death

The generation of a cellular antitumour immunity of sufficient magnitude and duration to
mediate a therapeutic effect, is complex and involves a multifactorial processes, one of which
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is the nature of cell death. One of the hallmarks of cancer cells is the resistance to cell death
and restoring the cancer cells‘ sensitivity to death is a strategy in controlling cancer. 32 The
mode and nature of cell death, and endogenous or exogenous ‗danger signals‘ that elicit an
immune response is a central theme for cancer immunology. Immunogenic cell death is an
imperative to achieve durable remissions and for the long-term success of therapy. 43 Indeed,
eliciting an accompanying and protective immune response to such cell death appears to
improve outcomes by restoring immune competence (surveillance) as well as improving
recognition of poorly immunogenic cancer cells. 43,79 The effectiveness of radiotherapy and
chemotherapy is now considered critically dependent on the synergic interaction with the
immune system, which is activated by dying cancer cells. The research anticipates that a
more thorough understanding of immunological mechanisms that are triggered by
immunogenic cancer cell death may have a major impact on future oncology practice, and
increase the exploration of combined protocols of immunotherapies and cytotoxic treatment
regimes. 43,80
Physiological cell death accompanies normal cellular turnover and development of an
organism and typically doesn‘t lead to an immune response (‗silent‘) and may even be
tolerogenic and avoid autoimmunity. It is estimated that in an adult about 1 million cells die
per second silently. Traditionally, apoptosis (type-1 cell death) had been considered nonimmunogenic and even tolerogenic, whilst necrotic (type 3) cell death is pro-inflammatory
and immunogenic. Suboptimal clearance of apoptotic cells can trigger unwarranted immune
reactions and lead to autoimmune disease. Pathological and harmful death, like necrosis,
exposes signals that activate DCs, whereas normal apoptotic cell death do not. 81 However,
this now appears a simplification and apoptosis in tumour cells is heterogeneous and a
number of pathways lead to cell death. For example, it appears that unscheduled (necrotic)
tumor cell death can induce local immune suppression. Furthermore, the capacity of apoptotic
tumor cells to elicit an immune response depends on what induces apoptosis. For apoptotic
cells to be immunogenic, some characteristics of the plasma membrane appear at preapoptotic stage, which are recognized by immune cells that lyse these (pre-apoptotic) tumour
cells. 43 It is now recognized that immunogenic cell death involves changes in the
composition of the cell surface, for example with the exposure of calreticulin 82, NKG2Dligands 83 and/or expression of heat shock proteins (HSP90). 84
Together these comprise ‗danger‘ and ‗eat me‘ signals and determine the uptake of tumour
antigens and maturation of APC‘s, dendritic cells in particular. In addition, soluble
immunogenic signals are released that affect antigen processing, like cytokines and a nuclear
protein (HMGB1) that acts on Toll like receptor 4 (TLR4) and optimises antigen presentation
from dying tumour cells. 85 Successful activation and maturation of DCs and recruitment of
T-cells requires antigen presentation in an optimal (acute) inflammatory context; in a noninflammatory environment this leads instead to the induction of T cell tolerance. In addition
to tumour cell death, controlled inflammatory destruction of normal cells breaks tolerance to
self-antigens and may represent a strategy to overcome tolerance and generate immunity
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against tumours. Methods that ‗tune‘ and modulate the inflammatory status of APCs and DCs
in particular, will further improve the outcome of the tumour-specific immune response. 11,86
Other studies have also described (acute) inflammation as a hallmark of anti-tumour
responses in vaccination models and a precursor of specific cellular immunity, and strongly
suggest that the innate inflammatory response is capable of resisting tumorigenesis. 61,87-91
Thus, loco-regional tumour ablative and immunomodulatory methods will produce a
minimally invasive and ‗host friendly‘ strategy of breaking immune tolerance to tumours by
altering the TME. 89,92

2.3

Cancer Immunotherapy

Currently, immunotherapy seems more successful in pre-clinical studies than in clinical
settings, with a few promising exceptions. 10 Most attention has been given to designing
cancer vaccines – active immunisation using dendritic cells – but in terms of conventional
oncologic criteria for clinical tumor response b, the overall response rate for this approach has
only reached 2.6%. 11,12 This rather emphasises the need for novel strategies and changes in
the application. Encouraging recent applications are cell transfer studies, blockade of CTLA4 (a negative co-stimulatory molecule) and using various combinations with cytotoxic agents
showing manageable toxicity. 13
Adoptive T cell therapy uses tumour-infiltrating
lymphocytes and has demonstrated remarkable response rates and efficacy in small studies,
with objective regression rates of 50–70% in patients with metastatic melanoma – including
bulky lesions at multiple sites. 13 However, the technology required is elaborate, labourintensive and is hardly transferable to mainstream clinical practice; also, when cytokines are
used significant toxicity can arise (e.g. cytokine leak syndrome).
Rosenberg identifies at least three requirements for the immunologic destruction of
established tumours: firstly, to generate sufficient numbers of tumour-specific immune cells
in vivo; secondly, such cells must be able to infiltrate the tumour stroma; and lastly, these
must undergo activation and lead to direct or cytokine mediated tumour lysis. 12 Also,
stimulating an inflammatory environment in the tumour may be required to activate quiescent
precursors. This indicates that whatever the means – a reversal of the features of chronic to
acute inflammation is required, to create an environment that is less hostile to anti-tumour
immune activation.
Cancer immunotherapy aims to activate and maintain an anti-tumour immune response that
targets residual disease, and improves / restores the immune competence of the host. William
B Coley (1862-1936) was the first to systematically apply the principles of robust generalised
b

The most commonly used definition of objective clinical response, is at least a 50% reduction in the
sum of the products of the perpendicular diameters of all lesions without the 25% growth of any lesion
or the appearance of new lesions. (Therasse, P. et al. 2000). 310
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immune stimulation, initially using highly infectious pathogens. Coley achieved response
rates that remain unsurpassed by any subsequent and recent modern cancer therapy. 93
Modern immune therapies use either activation signals (cytokines and chemokines), tumour
derived vaccines or activated immune cells – or combinations of these. Although such
strategies are able to dissolve solid tumours in preclinical settings, they have proved
disappointing in clinical practice. 10 Nevertheless, there is increasing support for the view
that the hosts‘ innate immunological resources can be mobilised and re-assigned to create
effective cognate anti-tumour responses.
Considerable obstacles have to be overcome: breaking the active tumour associated immune
suppression and tolerance, exerted and maintained by the tumour microenvironment (TME).
The aim of immunotherapy is to elicit an adequate immune response towards the antigens that
are present on tumour cells. Broadly speaking there are three strategies: non-specific immune
therapy, passive specific immune therapy and active specific immune therapy. The principles
will be briefly summarised – with particular attention to tumour targeted, intratumoural
applications.

2.3.1

Non-specific immune therapy

Dr W Coley‘s work was a first example of systematically applied cancer immunotherapy. He
had observed clinical tumour remissions following bacterial infections and hypothesised that
these were due to a general activation of the immune system resulting from the infection. 94
Subsequently Coley developed a vaccine (‗Coley‘s toxin‘) consisting of extracts of killed
Gram-positive Streptococcus pyogenes and Gram-negative Serratia marcescens – and
experimental work suggested that the latter bacteria increased the virulence of the former. 94
This combination of pathogens appeared to possess a wide array of immunostimulatory
properties that conferred long-term response and survival rates unrivalled in the 73 years since
his death. During his career spanning 45 years, many hundreds of patients were treated by
Coley himself, and thousands received the Coley's toxin with a large variety of tumour types,
including: soft tissue sarcomas, lymphomas, osteosarcomas, Ewing's sarcomas, and malignant
melanomas. He also treated cervical, ovarian, testicular, renal, breast, and colorectal
carcinomas. One case review of 210 patients described a disease response (‗any response‘) in
58% (121/210) and a durable complete response in 42% (88/210). The cancer types included
were: soft tissue sarcoma; lymphomas; osteosarcoma; ovarian cancer; cervical cancer;
testicular cancer; renal cancer; myeloma; colorectal cancer; breast cancer and melanoma. 95 It
appears the best response by far was achieved in patients with inoperable soft tissue sarcomas
– long-term (more than 5 years) disease-free survival was observed in approximately 50% of
these patients. 95
Although initially the epithelial cancers seemed to respond less well to this treatment 95 – the
positive outcomes of carcinomas treated by Coley and others continued to accumulate. In an
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analysis of 896 patients with proven malignancy treated with Coley‘s vaccine, the five year
survival for inoperable carcinomas (34%–73%) was similar to inoperable sarcomas (13%–
79%), the range varying with tumour subtype. 94
Coley identified as the most important feature of optimal treatment the imitation of a naturally
occurring acute infection. Therefore inducing a fever was essential. He regarded intensive
treatment with repeated application (daily if tolerated) essential for the first two months of
treatment. To avoid immune tolerance to the vaccine, the dosage was gradually increased
over time guided by patient response. He further regarded (peri- or) intratumoural injection as
superior over SC and IM injections. Intravenous application also provoked very marked fever
responses. Finally, he proposed a minimum six month course of weekly injections was
followed to prevent disease recurrence. 94,96
Coley also assumed a reasonable pre-existing immune competence to be an important feature.
Very weak (and assumed immune compromised) patients were unlikely to have durable
responses. 96 This assumption has found further support in the work of North et al 97 and it is
hypothesised that in the case of a IL-12- and endotoxin-mediated tumour rejection, a TH1 bias
must be present prior to the start of therapy in order for the host to respond to the therapy.
This so called ―pre-existing immunity‖ is dependent on IL-12 receptors that are preferentially
expressed on activated, tumour-sensitized T cells, which are able to respond to IL-12. This
hypothesis suggests that established tumours that are ―immune edited‖ are more likely to
respond to treatment (e.g. IL-12) than freshly inoculated tumours. If this principle is extended
to Coley‘s work, it is possible that the high responders to Coley‘s toxin were patients who had
pre-existing immunity. 98
Nauts et al (1953) concluded that the largest number of successful results had occurred in tow
groups: (1) in cases where an acute erysipelas infection developed in or near the tumour; (2)
in cases that were treated with Coley‘s toxins, and a ‗reasonably potent dose‘ was
administered into the tumour or its immediate proximity; sufficient to elicit marked systemic
reactions, fevers and chills – and the injections were continued until after regressions were
achieved to prevent recurrence or metastases. 96,99
Yet Coley‘s treatment protocols proved difficult to emulate and were soon abandoned with
the advent of standardised radiotherapy formats that could be applied with relative ease and
appeared to have quick results with no treatment burden of note. Coley‘s approach had
required a high degree of medical monitoring and was individualised according to patients‘
response; furthermore, the treatments imposed a considerable treatment burden with often
daily intratumoural injections, and the ensuing acute pyrexia and sickness behaviour.
Contemporaries may have lacked courage to persevere and had limited access to reliable
vaccines, which varied considerably in quality. 95,100 The manufacturing and administration
of the toxin was a complex procedure and several formulations were tried and some proved
more effective than others.
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Coley‘s therapy was also not easy for patients; most patients were injected daily initially to
titrate response, and then every other day for a few weeks or even months. Considerable
individual variation existed with regard to the dose of the toxin, the type, frequency, site and
depth of injection and length of treatment. Within an hour of injection the patient experienced
violent chills, followed by fever >400C that would last for 12–24 hours. A dose of the toxin
was considered sufficient only when its injection was accompanied by high grade fever.
Nowadays, both patients and clinicians may have difficulties accepting such treatment burden
– often having experienced the deleterious side effects of mainstream treatments. 94,96
Also, patients nowadays are likely to have received treatments with often long lasting immune
suppressive effects, e.g. chemotherapy, radiotherapy and surgery. In addition, regular
treatment with antipyretics and antibiotics will be a normal occurrence in contrast to patients
treated by Coley and his contemporaries. This is given as a consideration to explain the fact
that there are fewer reports of spontaneous regression, and that attempts to replicate the
astonishing results later have been less successful.
The underlying immunological mechanisms of Coley‘s approach are incompletely
understood. The major effects of Coley‘s toxin are primarily elicited by endotoxin (LPS) of
the Gram-negative bacteria and the discovery of tumour necrosis factor (TNF-α) has
prompted a range of cytokines to be tested. The accumulation of LPS in the bloodstream
initiates a cytokine cascade, eliciting the production of TNF-α from monocytes, macrophages,
endothelium and polymorphonuclear neutrophils. Cytokines such as TNF-α, interleukins, and
interferons (notably INF-α) have been considered as possibilities and have been studied in
isolation. 48,101,102 However, single factors are a small facet of a complex immunological
response to pathogens and vaccine alike – and any immune response to pathogens or tissue
injury is associated with a multitude of cytokine cascades and a diversity of cellular
responses. 101
As previously described, the TLR family is an important mediator of the innate immune
response. 98 These receptors both guide the course of the innate defensive response, as well as
shape the reparative response. It would appear that the antigenic complexity of Coley‘s
vaccine was an important factor in its success as it triggered many TLRs essential for a
defensive response: Coley‘s mixed toxins delivered a ‗perfect storm‘ of TLR and other PRR
agonists, marshalling both innate and adaptive immunity. It is assumed that this involves
significant IFN-α production, and ligation of TLR-9 in the plasmacytoid DC subset. In
addition a vast array of other bacterial components are likely to result in activating
innumerable other TLRs and PRRs including TLR-2, a PRR of lipoteichoic acid, and TLR-4,
a PRR of lipopolysaccharide. 102 The inflammatory cascade would attract large numbers of
neutrophils and DCs. Neutrophil-mediated damage of host tissues would cause the release of
host TLR ligands like heat shock proteins (e.g. HSP70) and hyaluronic acid, thereby
generating additional inflammatory cascades resulting in further neutrophil infiltration and
additional dendritic cell chemo-attraction. The end result of this positive feedback loop is
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CD4+ T-cell priming and the release of additional inflammatory mediators like IL-2 and
TNF-α. Hence, Coley‘s treatment is likely to have involved the same immune mediators that
comprise today‘s stand-alone immunotherapies. 102
Based on the same principle of primarily innate immune stimulation, in the 1960s and 1970s
clinical trials were performed with injections with bacillus Calmette-Guerin (BCG), a nonvirulent strain of tuberculosis. Activation of the immune system with BCG was thought to be
able to overcome the immune tolerance towards the tumour. The most interesting results
were seen in melanoma patients, when BCG was injected directly into a metastasis.
Following an injection, some patients showed shrinkage of the metastasis, and in addition
other untreated metastases disappeared – indicating that a non-specific immune response was
promoting some form of systemic, tumour specific immunity. Large randomised trials were
not able to show that on its own, BCG was effective for the treatment of melanoma or other
cancers. 103,104 However, it is still proving useful as an adjuvant for a number of cell based
cancer vaccines and BCG has become the standard adjuvant in many whole cell vaccine
clinical trials. 105 The adjuvant effect of BCG is mediated by TLR agonism on a number of
cells of the immune system. The BCG cell wall components activate and mature DCs via
stimulation of TLR2 and 4. When used with tumour cell vaccination BCG appears to
synergistically induce TH1 type responses. 105 BCG has proven efficacy in superficial
bladder cancer with intravesicular application and the mode of action appears to be based on
its ability to skew immune responses towards a TH1 cytokine profile. The local immune
activation is associated with local inflammation and is only effective in the immediate region
where it occurs. A systemic response is necessary to strike at invasive cancer. However, such
a strategy would undoubtedly be hazardous with a live vaccine. 94

2.3.2

Passive specific immunotherapy

The identification of tumour antigens has led to the development of monoclonal antibodies
that target identified antigens. However, there are no known shared antigens that are present
on all tumour types - and most tumour associated antigens (TAAs) are also present on normal
cells. 106
Antibody-based approaches against over-expressed molecules have been
successfully integrated in cancer therapies and represent the fastest-growing class of cancer
therapeutics. A growing number of agents under development have indirect specificity, i.e.
target angiogenic or immunospecific molecules. Successful examples are: trastuzumab
(target: Her2/neu); rituximab (target: CD20); cetuximab (endothelial growth factor receptor)
and Bevacizumab (target: vascular endothelial growth factor). Also, antibodies directed
against carcino-embryonic antigen (CEA), HER2 and Epcam (CD 17-1A) have been tested in
clinical trials with some success. 107
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2.3.3

Active specific immunotherapy

Rather than simply supply anti-tumour antibodies, active immunotherapy aims to generate an
immunological reaction from the host‘s immune system itself. Such approaches are either
vaccine based or apply adoptive transfer of actual components of the immune system already
capable of producing a specific immune response (immune cells or antibodies). A huge range
of vaccination strategies have been tested to induce a specific immune response. Antigenic
elements included: killed tumour cells; whole tumour cell lysate; antigenic tumour protein;
defined antigenic peptide of the tumour protein antigen or naked DNA encoding the antigen
of interest. These components are often delivered by viral vectors or dendritic cells (DCs).
Recent studies have shown that outcomes are improved when adoptive approaches are
followed by vaccination. 108
To date, the cancer vaccines that have been tested in randomized phase 3 clinical trials did not
show statistically significant disease-free or overall survival. However, clinical studies using
adoptive transfer of T cells activated and expanded ex vivo have demonstrated proof of
principle – and objective regression have been achieved in over one-third of metastatic
melanoma patients. In renal cell carcinoma, colorectal cancer, bladder cancer and many
leukaemias, disease responses and relapse free intervals have been noted, but fail to impact on
overall survival. Also, such strategies are highly labour intensive and translation into a
standardised, reproducible and exportable therapy is still many years away. 106
Various combinations of immune components are now trialled – as it appears that a ‗single
target‘ approach to cancer vaccines is problematic. Reasons for this are that target antigens
are shared by healthy tissues; tumours are able to down-regulate antigens and escape
immunological responses and tumours will harbour hundreds of unidentified antigens, some
of which may prove more relevant to target. Multi-valent immunisation using whole tumours
cells are a way round this, either autologous or allogeneic. In principle, autologous tumours
contain a complete set of patient specific antigens and should be perfectly tailored to raising
an immune response for that tumour. However, there is heterogenicity between the primary
tumour and metastases as well as between metastatic lesions within the same patient. 105

2.3.4

‗Using the tumour against itself‘

This phrase was coined by the research group led by Richard Vile et al and eloquently
summarises the concept of enlisting the endogenous tumour in the process of enhancing host
defences against established cancer. 14 The rational for an intratumoural approach is
supported by observations that a range of immune-associated cell types can be found
infiltrating progressing tumours at various time points during disease, including cells with
cytolytic activity such as CD8+ CTLs and NK cells, as well as their activating DCs. It is
likely that a combination of activated innate and adaptive immune responses, as well as non-
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immune responses, may be required to induce an effective antitumor response. Furthermore,
the antigen-specific T cells need to locate the tumour to mediate cytotoxicity – which
underscores the need for local inflammation to attract and activate effector cells.
Targeting the tumour microenvironment (TME) directly is a rational approach for using the
full range of tumour antigens of the endogenous tumour for immunological priming. A
tumour directed approach uses the tumour site both as a target and source of antigen for the
initiation of immune responses and co-ordinates an optimal cell-mediated immune response to
control tumours locally. With intratumoural approaches the antigen-specific immune
responses are directed back to the tumour site and exploit the presence of multiple undefined
tumour antigens present in the endogenous tumour – and lastly, reduce systemic toxicity.
Effective cell-mediated antitumour immunity requires sufficient and optimally formulated
antigen from apoptotic and necrotic tumour cell death, DC maturation and migration and
attraction of effector cells to the tumour. 14 This approach is widely used in experimental,
including clinical settings, using a wide range of methods, e.g. non-specific BCG, cytokines,
cells (DCs) and viral vectors encoding for chemotherapeutic agents and cytokines. 109
Intratumoural administration of cytokines has shown to induce tumour regression and to
confer systemic antitumour immunity in murine models of neoplasia, and has been applied
with mixed results in human and animal trials. Intratumoural delivery of pro-inflammatory
cytokines avoids often very marked adverse effects that occur with systemic administration.
Local delivery of transfected dendritic cells and other variant of gene therapy have shown to
produce higher, more sustained release of cytokines, recruit and activate macrophages and
DCs. 110
Based on repeated observation, R Vile et al postulated a 2-step model by which an antitumour immune response might be generated in a poorly immunogenic tumour. Initial and
rapid necrotic cell death leads to marked inflammatory responses, eliciting an initial (nonspecific) stimulus for recruitment of immune cells to the dying tumours. This is consistent
with inducing inflammatory cytokines such as IL-2 and TNF-α. The inflammatory response
provides a ‗danger‘ signal to the immune system, which has been suggested to be critical for
promoting immune responses and overcoming tolerance to tumour cells. 111
Also, tumour-ablative treatments, like cryo-ablation or radiofrequency ablation (RFA), have
been successfully used in clinical settings for different types of tumours – and have been
associated with an immune activation, especially via the induction of pro-inflammatory
cytokines. However, after ablation treatment systemic recurrences still occur as a consequence
of the outgrowth of distant micrometastases, which indicates that insufficient protective
immune response was induced. 112 Den Brok et al have shown that additional immune
activation is required to achieve sufficiently potent immune responses that are able to dissolve
liver metastases, protect against tumour re-challenge and to reduce relapse. With in situ
tumour destruction, endogenous danger signals like heat shock proteins or acute phase
proteins are released from the damaged tissue, which augment the immune activation. His
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data show a synergistic benefit from in situ tumor destruction and Toll-receptor stimulation
(with CpG-oligodeoxynucleotides) to be superior in inducing antitumor immunity relative to
either treatment alone. 112 Furthermore, innate immune components dictate the outcome of
adaptive immune responses. Tumour cells release potential TLR ligands and other ‗damageassociated molecular patterns‘ (DAMPs), either spontaneously or in response to therapy – and
it is likely these DAMPs stimulate Toll-like receptors and promote a decisive cooperation
between the innate and cognate immune systems. 113
Taken together, data show that in vivo tumour destruction in combination with systemic
immune modulation creates a unique and potent ‗in situ DC-vaccine‘. 77,114 In situ tumour
destruction can be achieved by other tumour targeted modalities including intratumoural VAE
on its own or in combination with RFA – and no prior knowledge of tumour antigens is
needed. 77
There is an increasing body of evidence to suggest that a neoadjuvant intratumoural strategy
is superior to ‗off-site‘ and/or ex vivo vaccine approaches in effecting a systemic immune
response. For example, neoadjuvant application of intratumoural IL-12 and TNF-α resulted in
significant local tumour ablation, and this combination acted synergistically to induce tumourspecific T-cells to B16-melanoma, resulting in systemic immunity capable of preventing rechallenge. The neoadjuvant approach appears superior to post-operative vaccine strategies.115

2.4

A Practical Partnership

Tumour immunology is struggling to make an impact on the clinical management of most
cancers. Also, chemotherapy and immunotherapy are traditionally viewed as antagonistic in
the treatment of cancer – but it appears that they have unexpected mutual beneficial effects.
Cytotoxic agents affect both the tumour and the immune system: on the one hand they deplete
lymphocytes that are needed for an immune response – on the other hand, chemotherapy will
reduce regulatory T cells (particularly cyclophosphamide) and this may be an additional
explanation for the enhanced immune responses. In addition, depletion of lymphocytes
trigger T-cell reconstitution – and the phase immediately after chemotherapy may provide a
window for improving reconstitution and immune response to tumour antigens with the aid of
immunotherapies. 81,116 For example, anthracyclines and oxaliplatin cause immunogenic
tumour-cell death beyond the apoptosis. 4 Chemotherapeutic agents and radiation can
increase the immunogenic properties of tumor cells by enhancing MHC class I expression,
which increases their vulnerability to CTLs; DNA damage increases in the expression of
death receptors, enabling lysis of the tumor cells by immune effectors. 117
Furthermore, some drugs abrogate immunosuppressive mechanisms and have (in)direct
stimulatory effects of immune effectors. 4 The optimal outcome of treatment with these
agents depends on the active contribution of the host immune system, through innate and

21

cognate immune responses, which may help to eliminate residual cancer cells or maintain
dormancy of residual and micro-metastatic disease. The immunogenicity of cancer cell death
could be exploited to improve outcomes. 43
Thus, conventional cancer therapies may benefit from the participation of the immune system.
Such an approach could also moderate the harmful effects, as well as synergistically support
effective and durable anti-tumour immune response: efficient presentation of tumour antigens;
eliciting efficient T-cell responses and the trafficking of activated cell into tumours – this will
be more enhanced with intratumoural application of immune-modulatory agents. 81,116 The
rationale for integrating modalities is to synergistically enhance tumour cell eradication both
in the primary and nodal location, as well as targeting distant micrometastases present at the
time of primary treatment. 81,117 Future advances in imaging technologies are likely to show
that subclinical (occult) cancers are much more common than expected, and confirm that
clinically apparent cancer represents only a fraction of lesions that have escaped immune
control. Overcoming immune-suppression may well become the critical path – and greater
attention is warranted for combinations of cytotoxic chemotherapy and biologics, which
inhibit down-regulatory immune networks, and active immunotherapy. 118
This approach may not be sufficient for tumour destruction – and CTLs may require restimulation to achieve long-term activity. 119 A few clinical trials suggest that vaccination
against cancer-specific antigens can sensitize the tumour against subsequent chemotherapeutic
treatment – and may have a major advantage in a neoadjuvant setting. 4 Other available data
suggest that immunotherapy immediately following chemotherapy and probably in repeating
cycles, might be more effective. 81,116,119
It is proposed that the outcomes of cancer therapy could be improved by positioning
immunotherapeutic strategies in conjunction with radiotherapy, chemotherapy and surgery.
In this respect innovative pre-clinical experiences have been made with partial surgical
debulking followed by combined chemo-immunotherapy. Although the same proportion of
animals were cured with complete resection followed by adjuvant combination therapy – a
memory response was invoked in the group which had partial debulking. It is likely that
chemotherapy-induced apoptosis of the residual tumour cells following incomplete resection
is critically required for the induction of long-term immunologic memory. 120 In this respect,
the success of cancer immunotherapy appears inversely proportional to tumour burden – and
in this regards, immunotherapy may be particularly useful for metastatic cancers. Amongst
other things, the efficacy of immunotherapy will depend on the immune competence of the
host and patients with large primary tumors are more likely immune suppressed. Surgical
removal of primary tumor is reported to have reversed immunosuppression, and in murine
models surgical removal of primary tumor restores immune competence even in the presence
of disseminated metastatic disease. 121
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So, to optimise efficacy, immunotherapy should probably be administered after tumor burden
is reduced – either by surgery or by other conventional therapies. However, radiation therapy,
chemotherapy and surgery can also reduce host immune competence, and the ultimate timing
of immunotherapy must consider all of these conditions. 122
One potential concern is concurrent use of herbal medicines and chemotherapy agents. These
are based on assumed rather than proven adverse interactions: e.g. hypericin (St Johns wort)
and other herbals can upregulate cytochrome enzyme activity and reduce the bioavailability of
a number of chemotherapeutic agents. 123 However, there are no such adverse interactions
known with mistletoe extracts (VAE) and the available literature suggests benefits. For
example, a recent phase-I study investigated safety and toxicity of VAE and possible
interactions with Gemcitabine. It found that VAEs were well tolerated, had no dose-limiting
toxicity nor did they affect the Gemcitabine plasma concentrations. The addition of VAE was
thought to allow for use of higher doses of Gemcitabine and increase the time to neutrophil
count recovery. 124

2.5

Fever and Cancer

2.5.1

Introduction

Fever is evolutionary highly conserved throughout the animal kingdom. Infection causes rises
in body temperature in vertebrates, including fish, amphibians, reptiles, birds and mammals
and even in many invertebrates such as insects. 125 The features of a febrile response are
stereotyped and largely independent of the causative agent, tissue injury or trauma. Fever is
an integrated response, and as such has similarities to the regulation of energy metabolism,
blood pressure and reproduction. All such integrated responses depend on humoural cues and
are orchestrated by the hypothalamus – involving the coordination of a wide range of
autonomic, endocrine and behavioural responses. 125,126 Fever is precisely orchestrated and
optimises the adaptive host response to injury and immunological challenge – also described
as acute-phase response (APR). This involves numerous cytokines, hormones, effector
responses and feedback mechanisms. The cardinal manifestation of fever is an elevation of
body temperature, usually by 1 to 4 °C. Core temperature (T c) is best measured rectally and
fever is usually classified as ranging from low grade (38-39 0C), moderate (39-40 0C), to high
grade (40-41.1 0C) and malignant hyperpyrexia (>410C). 126 Although energetically costly,
the effects of raised core temperature on morbidity and mortality are beneficial and are a
strong argument for its survival value – and many host defences are enhanced by even small
elevations in body temperature. 125 Various physiological and behavioural responses are
initiated to form the APR that comprise chills, fever and sickness behaviour: a set of
symptoms with weakness and malaise, lethargy and increased sleep, lack of concentration,
low mood, anorexia and hyperalgesia. 127,128
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The mechanism for the increase in body temperature is the up-regulation of the
thermoregulatory set-point in the preoptic area of the anterior hypothalamus. Fever during
systemic inflammation is an adaptive brain response to circulating cytokines, including
interleukins IL-1, IL-6, as well as TNF-α, INF-γ and prostaglandine E2 (PGE2). 126,129
Heat itself appears either as a local cutaneous inflammatory response following tissue injury
of any kind or as a systemic response (fever). The traditional terminology localised
inflammation is: rubor (redness, erythema), calor (heat), tumor (swelling, oedema), dolor
(pain) and functio laesa (functional impairment). 128 Local inflammation occurs as the result
of local release of various vasodilatory mediators and with increased perfusion comes
chemotaxis and thermotaxis. Frontline leukocytes (e.g. polymorphonuclear neutrophils and
eosinophils) migrate to injured sites, with oedema and extravascular accumulation of
neutrophils. Later, mononuclear cells and macrophages accumulate for resolution and
remodelling. 130 In the context of the APR the plasma acute phase proteins play a role in
modulating inflammation and tissue repair. 127,128
Systemic acute inflammation occurs when the localised inflammatory responses do not
contain the injury or infection, or through systemic application of pyrogenic substances. The
biological activities of these immune factors are enhanced by heat. Resolution of
inflammation is also carefully orchestrated and key for return to ‗restitutio ad integram‘ and
homeostasis; this is not simply achieved by inhibiting pro-inflammatory pathways but through
active induction of pro-resolution mechanisms by stromal cells such as fibroblasts. 131

2.5.2

Is fever useful?
“Give me the power to produce fever and I’ll cure all disease”
Parmenides (500 BC) 132

Ancient physicians were aware of the power of fever to cure otherwise incurable conditions.
Fever was commended by Hippocrates (460-370 BC) and Celsus (ca. 25 BC – 50 AD) and the
Romans devoted three temples to the goddess Febris (i.e. fever). Historically, fever is viewed
as a reaction of the organism for the restoration and assertion of its integrity. The famous
British surgeon, John Hunter (1728-1793), spoke of ―salutary inflammation‖. 132
Nowadays, fever is merely regarded as a diagnostic sign of infection or other sources of
physiological distress and is usually suppressed with the widespread use of antibiotics and
antipyretics. However, historically, fevers were not only considered beneficial, but were
actively encouraged. 94
In contrast to chronic infection, acute and fully resolved infections may have beneficial
effects. Already in 1950 (MJ Shear) the question was raised whether pathogenic and non-
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pathogenic microorganisms are one of nature‘s controls of microscopic foci of malignant
tissue. 133
Also, there is often confusion in the literature as to what constitutes an immune response and
what constitutes an undesirable side effect. For example, in a review on high dose interferonα for the treatment of melanoma, flu-like symptoms associated with this therapy were
‗managed‘ with antipyretics to control fever, headache, and myalgia. Thus, the immune
stimulation was suppressed. Often no consideration is given as to whether these flu-like
symptoms can improve patient survival and would therefore be highly desirable. 134
There is convincing evidence from a variety of sources that the relationship between the
hosts‘ immune system and a tumour can be shifted in favour of the host by naturally occurring
febrile events. Febrile infections can be both protective against cancer as well as
therapeutically useful to treat tumours and are likely to be responsible for a significant
number of so-called spontaneous tumour regressions. 135,136 Physicians over the ages have
used this observation to treat chronic conditions: ranging from cancer to mental illness and
neurosyphilis. 137 In the context of immunotherapy, a robust innate host response may well
be a requirement for a subsequent efficient tumour specific immune response.
There is also evidence to show that fever alone can have beneficial effects on hosts‘ immune
competence: i.e. the phenomenon of spontaneous regression of established cancer;
epidemiological studies that show a protective benefit from infectious diseases in childhood
and adulthood; systematic treatment of cancer with fever, feverish infections; the study of
immunological and non-immunological mechanisms of fever in its context of APR – and
hyperthermia, in animal models and humans. 16,138

2.5.3

Immunological mechanisms of fever

There is considerable evidence that in general, temperatures that simulate naturally occurring
fever (e.g. 38–39 0C) enhance host defences, and augment immunologic mechanisms in vivo
and vitro. 139 Unlike specific immune responses, non-specific host defence responses are
highly stereotypical and to fully appreciate the clinical benefits of fever, the APR in its
entirety needs to be considered. In addition to the thermal effect of fever – the whole range of
physiological, neurological, biochemical and immunological events are activated during the
febrile response and many of these events share and synergistically support the same
mediators. Only in exceptional circumstances is high grade fever maladaptive and
deleterious: e.g. in overwhelming infections, like gram negative bacterial sepsis.
At higher temperatures, metabolic processes and biochemical reaction rates across all cellular
functions of immune cells are increased; thereby aspects of immunity are enhanced simply as
a result of raising temperature to febrile levels, e.g. enhanced leucocyte proliferation,
maturation, and activation. 125,140 Furthermore: enhanced neutrophil and monocyte motility
and migration; enhanced phagocytosis and pinocytosis; increased T cell expansions and
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activation with cytotoxic activity and increased antibody production; increased lysis of
bacteria as well as increased bactericidal effect of antibiotics 141; also, increased interferon
production with antiviral, antitumour, antiproliferative, and NK cell stimulating properties;
enhanced expression of Fc receptors; induction of cytoprotective HSPs in host cells; induction
of pathogen HSPs, which activate host defenses resulting
in pro-inflammatory
125,141
cytokines.
The immunological mechanisms most likely involve microbial factors and other ‗exogenous
pyrogens‘ called pathogen-associated molecular patterns (PAMPs) molecules which were
discussed earlier: the most powerful activators of the innate arm of the immune system. The
corresponding pattern recognition receptors (PPRs and TLRs) of the innate system respond to
both exogenous and endogenous molecules – and improve the functionality of DCs, which
need PAMPs for provision of co-stimulatory signals to ensure maturation. 133,136 Zhaoa et al
found that fever range hyperthermia regulates immune response through modulating Toll-like
receptor (TLR) signaling in human macrophages (particularly TLR4), further supporting this
innate mechanism. 142 In response to the PAMPs, the immune cells generate a host of
‗endogenous pyrogens‘ like the above mentioned cytokines. 16
In addition, bacterial endotoxins can stimulate the secretion of tumour necrosis factor-α,
tumour growth factor-β and interferon-α, which inhibit angiogenesis and destroy tumours. It
is possible that at least some of the recorded cases of spontaneous remission after a febrile
reaction were actually directed against cancer and not (only) against the infectious agent.
Glucocorticoids have both stimulatory and inhibitory roles in febrile illness – by augmenting
the production of acute-phase proteins and natural antibodies, whilst modulating fever
associated with endotoxins. 136,143
Elevation of body temperature promotes DC antigen processing and presentation to T cells
and migration to the draining lymph nodes. In concert with this, the elevation of levels of
cytokines such as TNF-α, frequently concomitant with fever, also contributes to DC
maturation. 144 DCs treated with fever-like heat (by activating NF-kB), were significantly
superior compared to non-heat-treated DC in stimulating T cells both in the presence or
without antigen. Even a short exposure to elevated temperature can profoundly affect the
immuno-stimulatory capacity of skin DCs, consistent with data in vitro. In mice, heat
exposure as brief as 1 hour, and in humans for 6 h show distinctly different DC maturation
characteristics and DCs become profoundly more immunostimulatory. 145,146
Lastly, tumour cells are more vulnerable to heat than normal cells and undergo necrosis to a
larger extent – and the ensuing immunogenic cell death is mediated via heat shock protein
(HSP90), which are displayed on cancer cells after heat treatment in some cancers and has
been shown to cause maturation of DCs and is associated with increased sensitivity to lysis by
NK cell. 16,147
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2.5.4

Spontaneous Remission

Spontaneous regression or remission (SR) is the partial or complete disappearance of an
untreated malignant tumour or a tumour treated with a therapy considered inadequate to exert
significant influence. A significant number of SRs reported in the literature have been
preceded by febrile infections. 138,148 This generated the hypothesis that fever can have
therapeutic value, which concurs with successful historical attempts to simulate febrile
infections. The significance of spontaneous regression is that it demonstrates the endogenous
control by the host of neoplastic growth.
Estimations of SR vary from 1-10 per million 16 to 1 per 60 000–100 000 and about 20 to 30
new cases of SR are reported every year in the major journals. 149 Most of these are observed
under careful clinical circumstances at academic centres. In addition, there are many more
examples of transient and partial regressions that occur without treatment and of tumours
remaining unchanged in size over many years. 149,150
SRs are common in a few tumour sites e.g. cervical cancer in situ, renal carcinoma,
melanoma, neuroblastoma, lymphoma 151 and leukaemias; other than in breast cancer, SRs are
very rare in most common cancers. 148 Over half the cases were reported following the
review of Everson and Cole (1996) and it appears that benign lesions can also regress
spontaneously. 152 Challis and Stam (1990) found lymphoma is reported as often as renal cell
carcinoma – and comment on the paucity of discussion in the literature regarding
mechanisms. 153
Virtually all reports note regression associated with infections (with or without fever)
including diphtheria, gonorrhea, hepatitis, influenza, malaria, measles, smallpox, syphilis and
tuberculosis, as well as various other pyogenic and non-pyogenic infections; including tumour
ulceration and gangrene. 154 Other authors report SRs with sepsis, bronchopneumonia
accompanied by fever, long-lasting fever and infections with liver abscess. 155 It appears that
the connection of febrile infection and tumour regression is the most frequent association
found in the literature. 148 A comprehensive literature review of >1,000 cases of SR in 2001
confirmed the link with acute feverish infection in at least 25–80% of cases, plus a putative
number of SRs with unreported infections. 138 For example, Diamond and Luhby reported 26
spontaneous remissions in a cohort of 300 cases of childhood leukemia; 80 percent were
accompanied by infection. For example, Stephenson et al found that 28% of 224 cases of
spontaneous remission had an infection or a persistent fever before tumour regression.
Another report found increased survival rates of patients who developed empyema after
pulmonary resection for lung carcinoma.. In many cases, S. pyogenes, the pathogen that
produced erysipelas, was involved. 156 Abdelrazeq identified 6 patients that had spontaneous
remission of colorectal cancer following bacterial septic complications associated with
prolonged high fever. 143

27

Many explanations have been offered for SR. For example, loss of oncogenes can lead to
differentiation changes and regression – triggered by naturally occurring agents, growth
factors and immunological factors. 149 Immune-mediated host responses and humoral factors
are probably the main effector mechanism of SR in human neoplasms, with its trigger being
apoptosis. Bacterial infection with associated cytokines (e.g. TNF and IL-12) and fever all
have potential antitumour effects and may play an important role in SR. 94 Recently, Saleh et
al provided compelling evidence for immunologically-mediated SR, reporting on patients
with ≥3 primary melanomas who develop SR of further melanomas that they acquired during
their life – in contrast to patients with single primary melanoma, in whom SR is absent or
minimal. The regressing lesions had heavy infiltration with cytotoxic T lymphocytes (CTLs)
rather than T helper cells and mature dendritic cells, demonstrating an active involvement of
the different arms of the immune system. They hypothesised that SR in this rare subgroup
appeared to be a self-immunization process from the previous exposures. Also, they found
specific CTLs in the peripheral blood of these patients, which adds to the evidence that an
immunologically mediated and tumour-specific mechanism was involved in SR. 157

2.5.5

A history of febrile illness is protective

In addition, there is a body of evidence that fever and feverish infections are protective
against tumorigenesis in later life. It has often been observed that cancer patients have a
paucity of illness in their anamnesis – and this has been extensively confirmed with
epidemiological studies. 133 The earliest systematic survey (1854) acknowledges that cancer
patients have a remarkable disease-free history. More recently Grossarth-Maticek et al,
conducted a 10-year prospective cohort study of 1353 patients and concludes that episodes of
high fever during the entire life span are inversely related to later cancer incidence. 136
Epidemiological studies support an association between febrile infectious childhood diseases
and subsequent cancer risk. Kölmel et al demonstrated an inverse relation between the
number of children‘s febrile infections and the incidence of melanoma. Such infections were
also associated with a reduced risk for ovarian cancer and multiple cancers combined. 158 In
other melanoma studies, the protective effect correlates with both number and severity of
infections, the latter measured as fever height and duration; also, the protective effect
diminishes when the infection(s) occurred long ago during childhood, i.e. when the
development of cancer was preceded by a long non-febrile period. 133
Conversely, the epidemiology of cancer incidence and the incidence of febrile infections have
shown an inverse correlation 135 and it is estimated that acute feverish infections could reduce
the risk of developing at least some forms of cancer by around 20– 40%. 133 Experimentally
infected animals who develop fever or display heat seeking behaviour have significantly
improved survival over animals without fever or who were prevented from such behaviour.
Human studies provide similar support for the concept that fever enhances host defence
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against infections, and conversely aggravates and increases duration of illnesses when treated
with antipyretic drugs. 125 Sylwia Wrotek et al found a significant difference in the
occurrence of a history of fever, comparing cancer patients with healthy controls. The
percentage who reported no fever during infections was 83.10% and 56.97%, respectively.
Similarly, 16.90% of cancer patients and 43.03% of controls reported always experiencing
fever during infections. 158

2.5.6

Fever therapy

Many attempts were made to treat cancer patients with very rudimentary forms of
immunotherapy, by producing local or general inflammation – e.g. through producing
suppurating wound infections by applying septic dressings to ulcerated tumours or
deliberately introducing infections such as erysipelas, or malaria. 138
The documented history of systematically applied fever therapy for cancer patients can be
traced to the mid-19th Century, when German physicians Busch, Fehleisen and Richter
observed that cancer patients who experienced a feverish infection after surgery survived
significantly longer than patients without fever. They also attempted to treat some cancer
patients with subcutaneous injections of toxins from erysipelas. 136 Attempts using other
pathogens, e.g. malaria, have been discussed.
As discussed in section 2.3.1, the systematic therapeutic attempts by Coley were meticulously
recorded and he found that the key aspect required for tumour regression was the induction of
a strong febrile reaction. 159 A retrospective study of patients treated with Coley‘s vaccine
found a superior five year survival in patients whose fevers averaged 38–40°C, compared
with those having little (<38°C) or no fever during treatment (60% v 20%). 94
One unexpected observation by Coley was the beneficial effect of fever on cancer pain –
typically after the first injections. This phenomenon had been observed by others in
association with infection induced tumour regression – and appears to be independent of
tumour regression. 154
Exogenous thermogenesis with local and whole body hyperthermia has been introduced as an
adjuvant, and mimics many of the immunological benefits of endogenous fever. Typically,
hyperthermia is used in conjunction with conventional or non-conventional cancer
therapies.160,161
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2.6

Mistletoe Extracts in Cancer Treatment

2.6.1

Introduction

Mistletoe extracts (Viscum album L. [Viscum Album Extracts: VAE)]) are used as an
unconventional treatment modality for cancer patients, in the context of a complementary and
integrative approach to cancer care. VAE‘s have antiproliferative, cytotoxic properties and
immuno-modulatory effects, which offer a rational for its use as supportive therapy, i.e. in
conjunction with mainstream cancer treatments. 162,163 The main goal of mistletoe treatment
is to improve the patient's general condition, quality of life (QoL) and cancer related fatigue –
and possibly exert a positive influence on the course of the cancer disease.
Typically, subcutaneous (SC) and low dosec VAE is generally well tolerated, with only minor,
transient and dose dependent side-effects. Common effects can be local at the injection site
(e.g. pruritus, erythema, induration) and systemic (e.g. flu like symptoms, fatigue, fever,
headache); marked sickness behaviour is usually avoided. Allergies occur in <1% of
patients.19,20
Treatment with VAEs is widely accessible to cancer patients in mainly German speaking
European countries and less prevalent in the UK. An estimated 40% of cancer patients (15–
73%, depending on country) make use of complementary medical therapies, mostly herbal
remedies; of these, mistletoe preparations are the most frequently prescribed. 19,20,164,165
VAE has also been applied in arthritic conditions (both osteoarthritis and rheumatoid
arthritis), chronic viral infections like HIV/AIDS, human papilloma virus associated with
cervical dysplasia and hepatitis C infection. 166-168
Mistletoe treatment for cancer was introduced by R Steiner PhD (1861–1925) in collaboration
with I Wegman MD, who founded a broad integrative practice of medicine known as
anthroposophic medicine. 169,170 Wegman (1876–1943) had started using VAE for cancer
patients in 1917 and presented the initial clinical experiences in 1921 and a comprehensive
report was published in 1927, addressing rationale, manufacturing issues, treatment formats
and case reports. 171,172 Since then, a substantial body of preclinical and clinical research has
accumulated. There appears to be substantive evidence for safety, improvement of quality of
life and reduction of adverse effects with conventional cancer treatments. 19,173 These
findings are based on SC application using a variety of VAEs with doses commonly ranging
from 0.1–20mg VAE per injection and given 2-3 times a week. Some studies have also found
survival benefit, but this is less conclusive. 19,20 Tumour remissions are mainly associated
with significantly higher doses and local application of VAE. 19,174,175

c

See section 2.6.7
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The published research documents the influence of VAE on tumours in cell lines, animal
models, plants and humans – and the latter in cancer patients as well as healthy volunteers. It
also investigates the course of disease in clinical settings, the biological and pharmacological
properties of a range of constituents in terms of molecular mechanisms of cell-death,
immunology and anti-angiogenesis. VAEs induce both apoptotic and necrotic cell death,
stimulates the immune system and protects DNA against damage from irradiation and
chemotherapy agents. 176,177,178 The available literature has been comprehensively reviewed by
Büssing et al (2000) 162 and Kienle G / Kiene H (2003). 173

2.6.2

Constituents, biological, pharmacological and immunological properties

Therapeutically applied VAEs are whole plant, complex extracts that contain a wide variety
of substances ranging from high molecular weight proteins, to low molecular compounds. The
identified components include: lectins, viscotoxins, peptides, amino acids, amines, lipids,
cyclitoles, thiols, lipids, phytosterols, triterpines, flavonoids, jasmonates, phenylpropanes,
polysaccharides and minerals. 162,179 The composition of constituents that are found in the
different commercially available products varies depending on the source of the plant, season
of harvest and method of extraction, which complicates the evaluation of single
constituents.162,180 Therefore, investigating effects of VAE (whole plant extracts) on the
immune system of cancer patients faces a number of challenges: the great variety of
commercially available mistletoe preparations; the range of types of application; evaluating
whole plant extracts (with a multitude of interdependent constituents acting in concert within
the host and having a complex effect on the host-tumour relationship) versus single
constituents; the complexity of the immune system and – the lack of single and mistletoe
specific immunological parameters. The molecular basis of the antitumoural activity of
mistletoe is likely to lie in several distinct bioactivities and their complex and synergistic
interactions. 162
A number of constituents of VAE have pharmacological, cytostatic, cytolytic, immunostimulatory and modulatory properties, which have been demonstrated for: mistletoe lectins
(MLs) 181, Viscotoxins (VTXs) 182,183, oligo- and polysaccharides 184, lipophilic substances 185
and membrane-like vesicles. In addition, so called Vesters‘ protein complexes inhibit
DNA/RNA synthesis in vitro, and have anti-proliferative effects in animal models, whilst
promoting clonal expansion of T-cells. Their cytotoxicity is ten-fold that of
cyclophosphamide. However, these proteins are extremely instabile and for this reason
unsuitable for single therapeutic application and evaluation. 186 A chitin-binding protein
called ViscalbCBA has a potent immune-modulating activity. 187 Jasmonates have been
found to induce apoptosis and suppresses cell proliferation in various human cancer cells. 179
Triterpenes are lipophilic substances (betulinic acid, oleanic acid, ursolic acid) and have been
found to have significant apoptotic properties. 185
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Broad ranging cellular immune responses to VAEs have been shown in vitro and in vivo
162,188
, e.g. activation of natural killer (NK) cells 189-191 and phagocytic activity 192, enhanced
priming of granulocytes 193,194, an increase of eosinophils 195,196, monocytes / macrophages,
dendritic cells (DCs) and T-cells; these are mediated by increased expression of various
cytokines, such as IL-1, IL-6, TNF-α, and granulocyte macrophage colony-stimulating factor
(GM-CSF) 197,188; Huber et al found marked serum eosinophilia developed during
intratumoural VAE treatment of a patient with pancreatic cancer; furthermore histology
showed accumulation of eosinophils in ductal lesions and adjacent stroma suggesting an
antitumor effector role of this cell type. Eosinophils are effector cells of type-2 reaction but
also require type-1 cytokines. 198 It is hypothesized that the anticancer efficacy of TNF-
may be potentiated by lectins isolated from mistletoe. 180 An increase of C-reactive protein
and other acute phase reactants has also been observed. 199
SC administration of very low dose lectin-containing VAE (nanogram range) already
activates DCs and leads to presentation of a range of (VAE associated) epitopes to T- and Bcells antigens in the draining lymph nodes. Very few data are available whether VAE has an
effect on the TH-l / TH-2 balance in general and in the tumour environment in particular.
Following intratumoural VAE administration, DC antigen presentation will occur in a
strongly TH-1 type acute inflammatory environment and in the presence of tumour cell
debris: by all accounts an optimal setting for optimal immune priming. 188 One could argue
that modifying the TH-l / TH-2 response could be a major factor in achieving improved
therapeutic effects with regards to tumour growth and remissions. 162,173 VAEs also elicit
adaptive immune responses, with T-helper cells increased in number and responsiveness in
cancer patients200-202, and the formation of antibodies against MLs and VTXs. 203-205
Recently, a C-type lectin receptor has been identified on DCs and found essential for shaping
the immune response and regulating adaptive immunity in particular. MLs may have a critical
role in this respect, but further research is needed to clarify its role in this pathway. 206
Some of the investigated immunological mechanisms that are affected by VAE are
summarised in Table 1.
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Table 1. Summarising effects of VAEs on relevant antitumour immunological
mechanisms. From: Berg PA, Stein GM (2001); for further references, see 207

cytotoxicity

Activation
Agpresentation
Innate
activation

In vitro
Apoptosis lymphocytes208
Necrosis lymphocytes203,209
Necrosis tumour xenografts210
Apoptosis tumour cell
lines203,207
Activation
monocytes/macrophages;
207,211
expression MHC II &
c0-stimulatory factors207
Oxidative burst &
phagocytosis by
granulocytes207,212
NK cell activation192

Specific
immunity

T-cell activation (IL2R/CD25+);211,213 mistletoeantigen specific proliferation
(CD4+ T-cells)207,211

Cytokine
release innate
immunity

IL-1, IL-6, TNF-α,
(Monocytes, keratinocytes,
fibroblasts);207,214
IL-12, IL-10214,215
IL-2, INF-γ;215,216
IL-4, IL-5216

Cytokine
release
cognate
immunity

In vivo / ex vivo
Necrosis following IT and
peri-tumoural application/
murine model207
Necrosis IT human217
Increase + activation of
monocytes/macrophages207,218

Increase neutrophils &
eosinophils192,198,207
Oxidative burst granulocytes
activation NK cells 192,219
increase NKs192,213,214,219,220,221
Increase CD4+ T-cells213,221
T-cell activation: IL2R/CD25+;220,221
mistletoe-antigen specific
proliferation (CD4+ Tcells);188,207,222
ML-1 antibodies
Increase B-cells205,221,222
IL-1, IL-6, TNF-α (serum);207
Ditto post ex-vivo
stimulation188,222
Inflammatory site response207,223
IL-2, INF-γ; IL-4, IL-5
(also after ex vivo
stimulation)188,222

Abbreviations: INF, interferon; IL, interleukin; MHC, major histocompatibility complex; ML,
mistletoe lectins; NK, natural killer cells; TNF, tumour necrosis factor.

Most studies have focussed on MLs and VTXs and their major properties are: induction of
cytokine production; immunomodulation; modulation of tumour characteristics; increased
population and activation of NK cells; cytotoxic effects on sensitive cells; induction of
apoptosis; anti-angiogenic effects; production of endorphins; growth stimulation of intestinal
crypts and villi. 162,163
Mistletoe lectins. MLs are glycoproteins and in this form are unique to Viscum Album L.
Three main classes have been identified: ML type 1, 2 and 3 – and another 20 isoforms. MLs
are isolated mainly in older branches and the sinker (rootlet) of the plant. These components
fluctuate throughout the seasons and are host tree dependent: the highest lectin (ML-1)
content are found in winter and in mistletoe growing on the ash, oak, poplar and lime, whilst
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mistletoe from the pine and fir tree have the lowest overall ML content and exclusively ML-3.
The MLs are ribosome-inactivating proteins (RIPs), and the mechanism of toxicity is
probably identical with that of ricin, a highly toxic protein isolated from Ricinus communis.
MLs have two molecular chains, connected by disulphide bridges. The A chain is responsible
for the cytotoxic effects, whereas the lectin B chain binds to galactose residues on cell surface
receptors and leads to apoptotic cell death 208,224 with an crucial role for IL-12. 225 Comparing
cytotoxic lectins from an extract of Korean mistletoe (Viscum album C. coloratum) with ML
from European mistletoe showed strong cytotoxicity for both lectins against various human
and murine tumour cells, with the cytotoxic activity of Korean ML being a little higher. 191
MLs have cytostatic, cytotoxic and immune-modulatory properties. 192,208,226,227 Following
administration of ML a strong initial proliferation of peripheral blood mononuclear cells has
been observed, accompanied by an increase of serum TNF- and IL-6 and somewhat lower
levels of IFN-γ and IL-4.222 A combination of both cytotoxic and immunomodulatory
properties have been associated with anti-tumoural effects of mistletoe lectins.228 Plant lectins
increase both the number and activity of NK cells 229 and mistletoe lectins augment both the
number and activity of NK in peripheral blood in a dose-dependent manner. 230 In addition,
MLs amplify the activity of peritoneal macrophages cells and a response of splenic T-cells to
mitogens. 231 Adaptive immune responses to VAEs were confirmed by Baxevanis et al and
found that MLs preferentially stimulate and expand a population of CD8 + T cells 232 together
with a stimulation of T-lymphocytes exhibiting expression of CD25/IL-2 receptors and
HLA/DR-antigens. 220
In pre-clinical studies these observations have translated into some significant results, with
promise for clinical application. 162 For example, low-dose ML-I reduced melanoma growth
and number of metastases in a murine xenograft model. The enhancement of DC infiltration
and apoptosis induction in the melanoma cells seemed to play the key role for these observed
effects. 233 In similar settings, SC administration of low doses of ML-I (1 ng/kg) into mice
exerts antitumour effects in a lymphosarcoma and fibrosarcoma, as well as a xenotransplanted
leiomyosarcoma model 188,197,213; VAEs inhibited lung metastases and increased survival of
mice transplanted with B16 melanoma cells. 191,234
Viscotoxins. VTXs comprise 3 isoforms (A1, A2 and A3) and are a group of highly basic
cysteine-rich small protein compounds, related to thionins and are strongly basic. Although
VTXs are chemically similar to snake venoms (cobra), which have cardiotoxic, neurotoxic
and mild haematotoxic effects: such effects to VTXs however have not been recorded in
animals and humans. VTXs are found predominantly in very young leaves, stems and short,
blossoming shoots and berries; they also have seasonal variations, with a highest
concentration in June and July. VTXs have cytotoxic (necrotic cell death) and immune
modulatory properties 235; enhance the efficiency of tumour cell lysis by NK cells in a dose
dependent fashion and increase the activity of cytotoxic T cells and granulocytes. 183,224,220
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Both VTXs and MLs have dose dependent cytotoxic effects in vitro 224,236, which are mainly
due to the caspase dependent, but p53-independent 237 apoptosis-inducing MLs 208,238,239 –
while the VTXs induce necrotic cell death. 235 In a clinical study, Grah et al found increased
caspase-3 expression in the tissue samples of intralesional applications of bronchial carcinoma
– confirming the signficant presence of VAE induced apoptosis. Clearly, the correlation
between apoptosis induction and clinical disease response needs further investigation. 240
Huber et al found marked serum eosinophilia developed during IT VAE treatment of
pancreatic cancer; furthermore, histology showed accumulation of eosinophils in ductal
lesions and adjacent stroma suggesting an antitumor effector role of this cell type.
Eosinophils are effector cells of type-2 reaction but also require type-1 cytokines. 198
VAEs have also been shown to induce apoptosis of endothelial cells and that this antiangiogenic effect may play an important role in the anti-tumoural properties of VAEs and
provide the basis for the use of MLs as anti-angiogenic compounds. 239 An aqueous VAE
extract from Korean VAE was found to have inhibitory effects on metastasis in 3 murine
models. Also, the intravenous (IV) route showed significant inhibition of lung metastasis in
addition to suppressing growth of the primary tumour.242 In vivo studies on tumour-induced
angiogenesis demonstrated that IV administration inhibited the number of blood vessels that
were oriented towards the tumour mass – suggesting at least in part inhibition of tumourinduced angiogenesis; the effect was attributed to the induction of TNF- production. These
studies indicated that reduction of tumour growth and metastatic proliferation is effected
through both anti-angiogenesis and by stimulating apoptosis. 243 Supporting this, Pryme et al
found a greatly reduced incidence of vascularisation of tumour (lymphoma) in mice fed the
lectin, indicating of anti-angiogenic properties of ML-I; thus, MLs, either by the oral or the
intravenous route, can induce an anti-angiogenic response, which is an important observation
with respect to the application of mistletoe lectins in cancer treatment. 244
Lastly, the administration of ML-I is followed by the release of β-endorphin into the plasma;
β-endorphin is an endogenous opioid peptide that produce a feeling of well-being by
modulating pain conduction signals in the central nervous system. 163,245 These direct
neurobiological effects may contribute to improved well-being of patients receiving VAE. 46

2.6.3

Mistletoe preparations

Different mistletoe preparations are available for the treatment of cancer, and most are
extracted from European, white berried mistletoe (Viscum album L). Korean mistletoe
(Viscum album Coloratum), has been shown to have similar constituent profiles and is
receiving attention in clinical settings. 191,247 The American mistletoe (Phoradendron) is
another species all together and is not used therapeutically; most of the toxicity data (after
accidental ingestion of plant parts) are derived from American mistletoe. The most
commonly prescribed in the UK is Iscador®, which has a product license of right (PLR). Also
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used are: Abnobaviscum®, Helixor®, Iscucin® and Isorel®. These products are manufactured
in accordance with Good Pharmaceutical Guidelines and involve a bi-annual harvest
procedure that is standardized, mixing of the juices from summer and winter harvests.
Although the individual constituents are studied in isolation, and recognised for their multiple
biological effects, the whole extract of VAE is considered essential for full effectiveness. The
concentration of its compounds is ensured through process standardisation. Moreover, the
various products differ with regards to the extraction process and relative proportions of their
constituents. For example, Abnobaviscum® is produced by aqueous maceration; Helixor®
and Isorel® by cold water extraction; and Iscador® by lacto-fermentation of the plant
material. 162
Abnobaviscum® Fraxini is harvested from the Ash tree, and has the highest ML
(10.700ng/mL) and VTX (80-100 µ/mL) content of all products. 248 Some products are ML
standardisedd with prescribing recommended at a ML range of 1–15ng/Kg bodyweight of the
patient, on the premise that ML is the main active ingredient. 249

2.6.4

Efficacy

The clinical effectiveness of mistletoe therapy for cancer patients is controversially discussed
– and one reason for this is that despite the ubiquity of mistletoe therapy it is only been the
subject to good quality clinical trials in the past 10 years. Also, the data and study designs are
quite heterogeneous and have significant publication bias. 250 The evidence is extensively
reviewed by Kienle & Kiene 19,173 and Melzer et al. 20 They found that many of the
prospective studies seem of good quality, but a number of the retrospective trials have major
shortcomings, particularly with regards to comparability with baselines. 19,173 Kienle & Kiene
identified 123 clinical studies to date on the therapeutic effectiveness of six types of mistletoe
preparationse. These include 43 prospective comparative studies (PCSs), 26 of which are
randomised, 38 cohort studies (CS) and 42 retrospective comparative studies (RCS). They
focused on the following outcomes: survival (32 x PCS; 2 x CS; 39 x RCS), tumour
regression (4 x PCS; 32 x CS; 1 x RCS); disease-free interval, recurrence (7 x PCS; 3 x
RCS); reducing the side-effects of conventional cancer treatments. i.e. chemotherapy,
radiation therapy, surgery (10 x PCS, 1 x CS, 4 x RCS); Quality of Life, disease-related
symptoms (14 x PCS; 17 CS, 5 x RCS) and hospitalisation (2 x RCS). 19,173
The evidence is most consistent for improvement of quality of life (QoL) and reduction of
adverse effects of conventional treatment (chemotherapy, radiotherapy, recovery from
surgery) 19,251,252 – outcomes which patients with cancer and their families value. The latest
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systematic review of Horneber et al drew basically similar conclusions on the improvement of
QoL due to additional mistletoe therapy. 253
An example of recent studies showed that VAE is well tolerated and reduced adverse drug
reactions in patients with colorectal and pancreatic cancer. 254,255 One study randomised 804
patients with colorectal cancer to receive conventional treatment with or without mistletoe
extract. Fewer patients in the mistletoe group had adverse reactions than in the control group
(19.1% vs 48.3%). The mistletoe group had a mean length of hospital stay that was 1 week
shorter than the control group. 254
Also, there are numerous observations of tumour-response and remission, consistent with the
preclinical research showing significant cytotoxicity. However, such tumour remissions
appear to be dependent on dose and method of administration, and are rarely seen with
traditional and low dose SC regimes. The data showing survival benefit is inconsistent and
less conclusive, and may well depend on duration of administration, overall dose and other,
less well understood factors, like host tree choice of preparation. 19,173 Nevertheless,
Ostermann et al concluded that studies with positive effects of VAE on survival of cancer
patients are accumulating – and that despite obvious limitations, analysis of clinical studies
suggests that cancer treatment with adjuvant Iscador® is associated with a better survival. 250
For example, in a recent study 270 patients with pancreatic carcinoma were randomised to
conventional treatment with or without subcutaneous VAE (Iscador®). Median follow up was
20.3 months in the VAE group, and 10 months in the control group. Less patients had adverse
drug reactions in the VAE treated group than in the control group and there was a significant
improved overall survival. 255

2.6.5

Safety, Risk and Tolerability

A large number of systematic and comprehensive reviews, including single case reports, are
available that report on toxicology, safety, tolerability and adverse effects – including
hypersensitivity, toxicity and tumour enhancement. 173,212,256-259 The majority of studies cover
the subcutaneous (SC) administration of VAEs, which is the most common application.
However, studies have been done to evaluate intravenous, intra-arterial, peri- and intratumoural and intra-pleural, as well as case reports on intra-peritoneal 260, intra-pericardial and
oral application. In excess of 10,000 patient cases are documented in these studies, which
corresponds with several millions of injections. 173,258 Overall, Mistletoe therapy is safe and
well-tolerated, and no irreversible adverse events or deaths have been reported. 261,262
Adverse reactions are very rare and mild to moderate in almost all cases (i.e. CTC/WHO
grade 1–2) and tend to resolve spontaneously. 173,261
Ingestion of mistletoe by humans can cause acute nausea, and perhaps therefore VAEs have
become regarded as toxic. There appears, however, little ground for this assertion. There is
no literature to suggest toxicity for European mistletoe. Two reports have examined the
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outcome of a total of more than 2000 exposures to the accidental intake of (American)
mistletoe. The results have shown that symptoms from American mistletoe exposure are
infrequent, even after ingestion of 5-20 berries or 1-5 leaves; a 13 month child had a seizure,
after unobserved oral ingestion of mistletoe; cardiovascular effects were not observed.
However, there seems no convincing medical evidence suggestive of toxicity in humans
following oral intake.180,263-265 Nevertheless, parenteral use of VAE are thought to be toxic
and harmful, as typified by a recent editorial 266, which was prompted by a case report on skin
inflammation as a result of an injection of VAE.267
It should be considered, that most of the side-effects are signs and symptoms indicating an
immune stimulation / modulation which is the aim of treatment. They are therefore accepted
as desirable side effects, whilst excessive responses like hypersensitivity reactions (HSRs) are
regarded as undesirable. Clearly, there will be instances where high grade pyrexia may be a
desirable effect, but if this occurs at a time of chemotherapy related neutropenia, the febrile
response may be a sign of infection and therefore undesirable. Furthermore, patients have
individual differences in sensitivities and reactiveness – and what is desirable and tolerable
for one patient, may be intolerable for another.
2.6.5.1 Desirable side effects. The vast majority of desirable side effects pertain to
inflammation at the injection sites presenting as redness, swelling, itching and pain. Although
self-limiting, these local inflammatory reactions can be troublesome, certainly at the
beginning of VAE treatment but typically lessen, sooner or later, with every subsequent
injection. They are referred to as local acute inflammatory site responses (LIRs) or ‗site
responses‘. Together with systemic symptoms of immune activity, the LIRs illustrate the
individual patients‘ responsiveness and guide the timing and dose of VAE injections. VAE‘s
are expected to elicit dose dependent biological and immune-stimulating effects, including
inducing acute-phase proteins, cytokine release and inflammatory cells. These side effects are
comparable to the more severe side effects of biological agents such as interleukins. 268 LIRs
correspond to perivascular lympho- and monocytic infiltrates in the dermis and subcutis
indicating a cellular response. 223,269 LIRs typically resolve spontaneously after 2-4 days, but
occasionally leave durable subcutaneous nodularity. LIRs are commonly reported, and Saller
et al (2005) found reporting to vary between 0.9% - 43 %, with complications being rare. 261
In my own practise, I have observed one case of durable pigmentation changes; another with
an unusual complication of a sterile site necrosis requiring treatment (one report of a similar
occurrence were found: see further) and one case of a pyogenic abscess requiring antibiotics.
Systemic acute inflammatory reactions (SIRs) are reported to range from 0.8% - 4%. 261 SIRs
include moderate-to-marked flu like symptoms, fatigue, muscular aches and elevated body
temperature. These effects typically appear at the beginning of treatment (induction), with an
increase of the dose and/or when changing the route of administration, for example from SC
to IV. Both the site responses as well as the systemic effects are self-limiting, harmless and
require no treatment. 196,270 Analgesia or antihistamines are rarely used or needed. In the
cases presented here, significantly higher than commonly used doses of VAE were given, and
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consequently very marked local and systemic responses are documented, particularly with
induction therapy. As well as dose-dependent, the LIRs and SIRs vary from one patient to
another, reflecting individual sensitivity.
2.6.5.2 Undesirable side effects (hypersensitivity). Generally speaking adverse reactions to
VAE are very rare and mild to moderate in almost all cases (i.e. CTC/WHO grade 1–2), tend
to resolve spontaneously 173,261 and mainly pertain to hypersensitivity reactions (HSRs).
HSRs are reportedly <1%. 261,262 In Germany 15 cases of serious adverse effects (grade 3
HSRs) were reported over 27 years for an estimated 50.000 patients per annum (0.03%) that
receive VAE treatment. 259,271 Serious (Grade 3-4) hypersensitivity reactions (HSRs) to VAE
are rare: Saller et al estimates a 0.1–1% occurrence, with the anaphylaxis being extremely
rare. 261,262 Only type-I HSRs have been reported, ranging from mild (grade 1-2) to severe
(grade 3) anaphylactic reactions. 272, f Between 1980 and 2000, eight cases of Grade 3
anaphylactic reactions have been documented 259, and a further six reports of serious HSRs
have been published since. 273-275 When VAE treatment was resumed, HSRs reoccurred only
in some patients. 271 Systemic Grade I-II symptomsd may occur more readily following
intravenous and intratumoural injection: flushing, pruritus, urticarial or maculopapular rash,
diarrhoea, nausea and vomiting. 175 HRS are more likely to occur with rapid dose escalations,
irrespective of route of administration. In practice, a dose escalation of no more than a factor
2 will usually avoid HSRs. Therefore, high dose VAE induction therapy using intravenous
and intratumoural administration should only be conducted in a clinical setting with
experienced clinicians.
2.6.5.3 Toxicity. There are very few reports on toxicity in a clinical setting. A frequently
cited case is that of ‗mistletoe hepatitis‘ following ingestion of composite herbal tablets 276,
but in fact these tablets did not contain mistletoe extracts. 277 There is one further ‗yellow
card‘ report on hepatitis at the Medicines and Healthcare products Regulatory Agency
(MHR), suggesting association, but unproven causality. 278 In a phase I trial treating patients
with intravenous doses of recombinant ML-I (Aviscumine), reversible grade 3 liver toxicity
(elevation in alkaline phosphatase, transaminases and/or GGT) occurred in one of 10 patients
who were given 4800ng/kg body weight r-Aviscumin and in two of five patients at 6400ng/kg
body weight. 279 It is however unknown how the biological effects of this single constituent
compares to those of whole plant extracts. In contrast, one animal study found benefit from
VAE in acute liver damage 280 and VAEs are safely used in the treatment of viral hepatitis. 168
In addition, exacerbation of gingivitis, herpes simplex infection and ulcerative colitis has been
observed, particularly in immune compromised patients. One complication in analysing the
published literature on adverse effects is that many patients are taking more than one
f

Grade I: skin symptoms and/or mild fever reaction; Grade II: measurable, but not life-threatening tachycardia,

hypotension; nausea; SOB; Grade III: life threatening shock, bronchospasm; Grade IV: cardiac/respiratory arrest.
272
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concurrent herbal medications. For example, one patient with CML reportedly developed
necrotic skin areas at the injection sites; she had busulphan treatment and was taking a range
of other herbal medications as well. 259 Another potential concern is the concurrent use of
VAE and chemotherapy agents. However, there are no known adverse interactions with
VAE. A recent phase-I study investigated safety and toxicity of VAEs mistletoe and possible
interactions with Gemcitabine and found VAEs were well tolerated and had no dose-limiting
toxicity, nor did they affect the Gemcitabine plasma concentrations. The addition of VAE
was thought to allow for use of higher doses of Gemcitabine and increase the time to
neutrophil count recovery. 281
2.6.5.4 Tumour enhancement has been controversially discussed with regards to melanoma
and lymphoma. Various reports, letters and discussions appear contradictory. In a detailed
analysis Kienle & Kiene found no evidence for tumour enhancement. 282 Preclinical work
showed quite the opposite. 283 The initially reported increase in the frequency of melanoma
metastases in the Iscador® treated group of patients, was generated by detection bias. A
further retrospective study could not confirm the safety concerns and found a reduction in
incidence of metastatic spread and increased relapse free interval. 284 In a retrospective case
review of 237 lymphoma patients over 16 years no indications were found that suggested
disease enhancement through VAE treatment. Although the median survival showed a
positive trend towards the VAE treated group (11.4 years vs 8.6 years respectively), the
difference was not statistically significant. There were no cases in which mistletoe treatment
was associated with deterioration. 285

2.6.6 Therapeutic application
2.6.6.1 Disease sites. Mistletoe therapy is widely given for a range of malignancies. Disease
sites that have been either documented and/or subject to systematic study are: (1)
gynaecological malignancies, including breast cancer, ovarian cancer, intraepithelial
neoplasia of the cervix (CIN), cervix carcinoma, and various genital cancers; 286 (2)
gastrointestinal cancers, including HCC and secondary liver cancer; colorectal cancer; gastric
cancer; pancreas cancer; (3) lung cancer, all types and both primary and secondary; (4) head
and neck cancer; (5) skin cancer, melanoma and non-melanoma; (6) haematological
malignancies: lymphomas (Hodgkin and non-Hodgkin); multiple myeloma, CML,
myelodysplasia; (7) malignant exudates: ascites, pleural effusion, pericardial effusion; (8)
urogenital tumours, renal cell cancer, prostate cancer, bladder cancer; (9) brain tumours,
primary and secondary. 173
2.6.6.2 Current use. The majority of cancer patients use VAEs injected subcutaneously, in
unaffected skin of abdomen, upper arm or thigh. Other routes of administration are, and in
order of frequency: oral, intravenous, peri- and intralesional (intratumoural), intrapleural
(malignant pleural effusions) 287, intravesical, intraperitoneal and intraarterial. 162
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The biological effects of VAEs are significantly dependent on both dose and method of
application. Low doses with SC VAE are immune-modulating and improve quality of life.
High doses given SC elicit fever, acute-phase proteins, activate critical immune cells and
plasma cells producing anti-ML-antibodies. 288,289 It is to date unclear if the anti-ML-Ab‘s
contribute to an anti-tumour effect, but ML-associated cytotoxicity is most likely moderated
by them. 289 The immunological effects of intravenous administration are variably reported;
in one study a transient increase of immature monocytes and granulocytes was found, but no
significant changes of immune cells. 290 Another showed significant perioperative decrease of
NK cell activity in a control group compared to cancer patients treated with one single perioperative IV with VAE, who had no suppressed NK activity. 291 Also, an increased number
of juvenile granulocytes and monocytes was observed within a day after infusion, as well as
changes in the proportions of T cells subpopulations. 292 Intratumoural and intrapleural
injection of VAEs efficiently achieve tumour reductions through massive acute inflammation,
necrosis and apoptosis and also elicit eosinophilia, increased TH-cells and NK
cells.186,198,217,240
VAEs are used to treat a range of cancer types and usually in advance of, alongside and on
completion of mainstream cancer treatments. VAE are prescribed in neo-adjuvant, adjuvant
and palliative settings. Treatment is recommended as long-term therapy over a number of
years.
In clinical practice therapy with VAEs is characterised by a wide variety of products, with
differently standardised manufacturing approaches, harvested from a range of differing host
trees, and using varying dose regimes – all of which renders evaluation challenging. This
variety in prescribing protocols and dose escalations reflects long held traditions;
manufacturers‘ directions of use; the treatment phase (induction or maintenance); clinicians‘
preferences; patients‘ sensitivity and tolerance; patients‘ preference and concurrent use of
conventional regimes. Traditional prescribing uses low and slow dose escalation regimes; a
broad range of dose protocols, frequency and sequencing regimes is applied. More recently,
high dose induction protocols are being pursued, but the therapeutic efficacy of such regimes
has not yet been subject to (prospective) studies. In the context of this case series further
attention will be given to high dose prescribing, intra-tumoural and intravenous application.
Little is known about a dose dependent relationship of successful immunological priming nor
of optimal maintenance dose regimes. Very early reports described marked inflammatory site
responses and systemic responses 171 – and it appears that subsequent prescribing attempted to
avoid a significant treatment burden in spite of the exertion that a febrile response was
imperative. When attempts were made to moderate the treatment associated effects
(effectively by reducing the VAE dose) the treatment appeared less effective. 293
2.6.6.3 Low dose VAE application. In 1990 Hajto and Beuth identified 1ng/Kg body weight
of ML as the lowest dose to which a measurable immune response could be detected and
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defined this as ‗optimal immune stimulation‘. His study evaluated changes in immune cells
and cytokines following a single IV and SC application. This 1ng/Kg single constituent
finding was subsequently accepted as a paradigm for traditional prescribing, but was based on
(limited) preclinical immune parameters alone and had no basis for evaluating clinical
responses. 218,249 Another study tried to correlate biological responses (LIRs and SIRs) to
immunological parameters and found that a proliferative response of peripheral blood
mononuclear cells (PBMC) was correlated to marked local reactivity (marked LIRs),
indicating the presence of highly and specifically sensitised lyrnphocytes. The correlation
was independent of the length of therapy. Also, patients who had experienced marked SIRs
showed a predominance of the B-cell reactivity, and had raised anti ML-antibodies. 212
2.6.6.4 High dose VAE application. High dose application with febrile intent is dose
dependent and can be achieved by SC, intravenous (IV) and intra-pleural injection.
Intravenous administration with an aquaeous VAE extract usually does not elicit fever on its
own. Combinations of IV, IT and intra-pleural VAE application are documented in the
literature as early as 1940 with regular reports on disease responses ranging from stable
disease to complete remissions. 173-175,294,295 Currently, these applications are mostly reserved
to specialised centres and are estimated to involve 2-4.5% of VAE treated patients. 296 With
this approach, the tumour is targeted with doses of VAE‘s up to ≥10-fold of those used for
traditional SC administration and although this poses a treatment burden, appear well
tolerated. 173,175 These early reports remain of interest with regards to mode of application,
dose escalation schedules, tolerability, safety and outcome. In addition to single case reports,
two groups have published their results, showing improvement of quality of life as well as
disease responses. 297,298,299
Although VAEs have well documented immunological effects, little is known about the
mechanisms involved in intratumoural and intravenous applications. 163,198,219 No systematic
studies have been done to ascertain the optimal dose regimes for either VAE induction or
consolidation therapy. In clinical practice dosage and dose escalations are guided by patient
tolerance and (febrile) responses. With high dose VAE induction therapy is defined as the
initial time period of treatment wherein marked clinical reactions and febrile responses can be
elicited. From experience, it is commonly known that febrile responses can only be elicited
during the first 3-4 weeks VAE treatment of mistletoe naïve patients. After that, and with
pre-treated patients, the local and systemic effects lessen; this is assumed to be a result of the
anti-ML-antibodies and possibly anti-viscotoxin-antibodies, which can be detected after 2
weeks of parenteral VAE exposure. 205 These reactions are considered beneficial and are
positively correlated with disease response, e.g. tumour regressions and remissions – and
considered to be a strategy to break cancer tolerance. 16,20,162,175,295 The local and systemic
effects are marked and can be debilitating, but invariably transient. Patients recover without
sequelae which is in accordance with the literature. 175,198,300 Intratumoural injections elicit
local and systemic responses similar to SC injections and show a similar trend to diminish
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over time allowing steady increases of dosage. No toxicity has been reported in the literature
for high dose IT and IV application.
Whereas ‗traditional‘ VAE prescribing explicitly avoids marked treatment related reactions –
high dose VAE treatment aims to elicit a systemic acute inflammatory response (Table 2).
Table 2. Comparing features and components of traditional and high dose VAE induction
treatment formats.
Biological / clinical effects
Components:
Traditional VAE
High dose VAE *
Starting doses
0.02 – 0.2mg
≥2mg
Escalation
0.2→2→20mg over weeks / months Rapid, 2→ 40-60mg
Site responses
< 2-4cm, for < 24 hrs
> 5-10cm, for > 48hrs
Systemic responses
Grade 1-2 flu like symptoms, fatigue Grade 3 pyrexia, sickness
behaviour for ≥ 24hrs *
Applications
SC yes
Yes
IT no
Yes
IV optional
Optional
* according to response and tolerance

The dose escalations are given in accordance with response and patient tolerance, allowing for
appropriate recovery time and fever free intervals. Dose limitation is determined by the
tolerability of the inflammatory site reactions (skin or tumour sites) that may require soothing
topical applications. Hypersensitivity is rare with traditional prescribing, and although crosssensitivity has not been reported, patients with a history of anaphylaxis are counselled to carry
an EpiPen®.
Intratumoural. Examples of single case reports that document peri- and intralesional
(intratumoural) application with VAEs include: complete responses of oropharyngeal SCC 21;
recurrent carcinoma of the gastro-oesophageal junction 217; adenocarcinoma of the duodenum
– all were accompanied by high fever. 300 Furthermore, positive responses for primary
HCC297 and metastatic CRC liver deposits. 298
Systematic applications are reported in a phase I/II study for intratumoural VAE of inoperable
pancreatic cancer in combination with systemic Gemcitabine – and showed improved disease
responses overall (57% overall response for combined therapy versus 7% of patients with
Gemcitabine alone), improved tolerability of cytotoxic therapy and quality of life. Eight out
of 14 patients developed significant fever. 301
The same group found 27,7% remission and 33,3 % partial remission rates among 18 patients
with inoperable hepatocellular cancer, who were treated with IT VAE – which compared
favourably to historical studies of ethanol injection. Quality of life increased in more than
70%. 302
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In another study, 14 patients (Stage 4, inoperable colorectal cancers) were treated with IT
VAE at least once; none of them had serious and undesirable side effects, and a significant
upregulation of both non-specific and specific immune parameters were found. Of the
increased intratumoural immune cells, the eosinophils correlated with improved survival. 303
Grah et al reported significant disease responses with IT treatment of exophytic bronchial
cancers – and of note was that half of the patient sample developed fever. Clearly, the
correlation between apoptosis induction and clinical disease response needs further
investigation. 240
Intravenous application of VAE with high dosage regimes has not been investigated as
extensively and less is known about the possible immunological and clinical benefits.
Nevertheless, a few studies were identified that investigated tolerance, toxicity,
immunological parameters and clinical responses.
All studies report on improved well-being and quality of life and this seems particularly the
case in frail patients with advanced and/or end-stage disease, for whom a treatment burden
would be inappropriate. 163,291,304-309 This treatment format is usually offered to improve
quality of life in a palliative setting – and across a range of tumour types, including nonHodgkin lymphomas and malignant primary brain tumours. 306,307 Other indications given in
the literature are: post-operative; at recurrences and relapse with metastatic disease; cancer
associated low mood, fatigue and pain; concurrent to chemotherapy. 306,308,309 In one case,
regression of liver metastases was documented during infusion treatment. 309
IV administration is well tolerated with only occasional light nausea and/or aching limbs with
the very first infusion. Fever was reported in <1% of patients; only one preparation
(Iscador®) is able to elicit fever with each application, which is assumed to be related to
residual sterile bacterial products from the lacto-fermentation. Interestingly, the site
responses following SC and IT application may be enhanced by additional IV administration.
No other signs of challenge that could pose a treatment burden were observed. Iv application
is reportedly safe and no bone marrow, hepato– or renal toxicity were observed. 291,292,305 In
another study two moderate allergic incidents are reported and no anaphylaxis. 306 Recent
clinical studies on IV use of recombinant ML-1 found doses ranging from 10–6400ng/rML/kg body weight were well tolerated and safe. 279
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3

Materials and Methods

A retrospective case series is presented, that aims to evaluate the clinical efficacy of Viscum
Album extracts (VAE) treatment for cancer patients, using higher than commonly prescribed
doses of VAE and tumour targeted applications. A secondary aim was to evaluate tolerability
and safety of this treatment format.
3.1 Patients.
Suitable cases were selected from cancer patients who attended Park Attwood Clinic (PAC)
for VAE treatment between 1998 and 2008. During that observation time a steadily
increasing number of patients attended, but reliable statistics were only available for the last 3
years – when about 300 cancer patients attended PAC per year for VAE treatment. Forty
percent of these were new presentations, of which about 25% received high dose induction
VAE therapy that included one or more intratumoural (IT) application; some had intravenous
(IV) application in addition. Of this group, only 2 patients may have opted to have VAE
treatment alone, which represents < 1.5 % of new presentations at any year.
3.2 Selection criteria.
Patients were identified according to the following criteria:
1.
Had received neo-adjuvant, high dose and intratumoural VAE treatment;
supported by subcutaneous (SC) and possibly IV administration
2.
Had no or minimal exposure to subsequent (adjuvant) cancer treatments
3.
Had histologically proven disease
4.
Had accurate documentation of the disease history including diagnosis,
progression and follow-up
5.
Had accurate documentation of the VAE treatment
6.
Had consented for their medical information to be used for audit or systematic
documentation.
Fourteen evaluable patients were identified that met the criteria – and whose disease response
to VAE treatment could be ascertained with an acceptable degree of certainty.
3.3 Treatment indications.
Any cancer patient with a discrete, accessible tumour – and fit enough (Karnofsky
performance status >80%) to tolerate febrile VAE induction therapy that included
intratumoural application was considered eligible. This format was presented to prospective
patients as an alternative to traditional VAE prescribing, with the caveat that although there
was a rationale for this approach and some anecdotal support – there was no robust evidence
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of improved effectiveness. A decision for this format was carefully considered (as discussed
under ‗consent‘) and informed by: the prospective treatment burden; patients‘ attitude and
choice; possible constraints posed by scheduled or current mainstream treatment; practical
and financial considerations.
3.4
Treatment format.
Patients received rapid VAE dose escalations with IT and SC injections. IV application was
given to optimise the acute inflammatory effects of the SC & IT injections – and also used in
combination with whole body hyperthermia. Febrile responses were dose and patient
dependent – and typically occurred within 12-24 hours after injection, usually lasting equally
long. Fever responses usually occurred only during the first 2 weeks of treatment,
occasionally later; dose escalations were given in accordance with patients‘ response and
patients‘ tolerance, and allowed for recovery time (fever free intervals). Dose limitation was
typically determined by the tolerability of the inflammatory site reactions (skin or tumour
sites). Although cross-hypersensitivity is not known, where patients reported a history of
drug or food related anaphylaxis, they were advised to carry an EpiPen®.
3.5
The study drug.
In the presented cases only Abnobaviscum® g was used and in the majority of cases this was
Abnobaviscum® Fraxini. Abnobaviscum® is manufactured under GMP conditions and is
licensed for cancer treatment in Germany, Egypt, Peru and South Korea. All licenses are for
SC application; the more dilute products (i.e. D6, D10, D20 and D30) are licenced for IV
application and application into body cavities (i.e. intrapleural) in Germany. All other
applications (e.g. intratumoural) are off label. Abnobaviscum® is unlicensed in the UK and is
prescribed and imported on a ‗named patient‘ basis. The manufacturers‘ Directions of Use is
available online – and both IT and IV applications are off-label. Administration. Patients
received instructions for SC self-administration of VAE. For intratumoural administration a
27G x 1.5‖ needle was used, to minimise tissue trauma and patient discomfort; repositioning
the needle ensured even distribution throughout the lesion, particularly with larger quantities
of VAE. Intravenous administration followed a protocolh that was formulated to standardize
application of VAE in 0.9% NaCl solutions.
3.6
Consent.
All patients underwent an elaborate consenting process to clarify expectations and intentions.
This process comprised of individual consultations; presentations and the provision of written
information material, e.g. Factsheetsi, papers, independent and websites addresses. Patients
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were given early access to the 5 detailed consent forms; one for each aspect of treatment.j
Patients were offered to be copied into medical correspondence, given written summaries of
consultations and access to ‗expert patients‘ who had experienced high dose VAE treatment.
The topics covered were:
 the role of mainstream cancer treatments
 the possible role and limitations of cancer immunotherapy
 rationale and scope of VAE treatment
 effects and side effects of VAE treatment
 licensing status of VAE products in the UK and abroad.
To maintain continuing consent, in follow-up consultations aspects and options of mainstream
cancer treatment would be discussed and considered again – as well as reassurance offered
about the treatment effects.
The ‗plain language summary‘ was: Mistletoe treatment could not replace recommended
cancer treatment; could improve quality of life and tolerability of mainstream cancer
treatments; was safe to use alongside most of the available mainstream treatments and some
studies suggest that long-term use may improve outcomes. Patients consented separately for
their information to be entered into an international database that aims to evaluate a large
number of cancer patients treated with VAE in Europe.k Lastly, additional consent was
acquired for use of their information for publication.
3.7
Place of treatment.
All patients were investigated and diagnosed at their respective local hospitals where they
were followed up. Comprehensive medical letters were sent to the clinicians with
responsibility for the patients‘ conventional treatments and information regarding VAE was
provided at request. Doctors working at PAC were typically GP trained and had additional
training and experience in a broad approach of medical practice that integrated
complementary modalities. Patients had short residential stays for febrile induction, but
subsequent treatment was mainly outpatient based – with on average 2 hours attendance for
nurse assisted treatment visits. Although all patients had self-referred and attended PAC,
some patients had shared care with a GP experienced with VAE treatments.

j

k

Appendix 8.3
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Network Oncology (NO)—A European approach to health service research on cancer treatment with focus on
concurrent use of complementary therapies. 10.1016/j.eujim.2008.08.019
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3.8

Costs.

Patients generally paid for their treatment privately, although about 1/3 had their VAE
prescribed by their GP‘s. Costs were £ 5.67 / 20mg (1 ampoule) Abnobaviscum®; £45/month
for a typical SC maintenance regime of 20mg VAE SC twice weekly; additional £45 for one
IV administration (using 180mg VAE). Costs for admission, consultations etc were in
addition. Individual patients‘ costs of VAE are shown in section Results.
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4
4.1

Results

Patient characteristics.

Of the cancer patients who attended Park Attwood Clinic (PAC) between 1998 and 2008, 14
patients were identified that met the selection criteria – with 18 evaluable treatment periods
between them. The case histories are in section 7.2. The disease sites are introduced in
section 7.1. Their characteristics, high dose intratumoural treatments and clinical responses
are displayed in Table 3. Continuation and/or interval treatment with VAE is not shown, but
detailed in the individual case histories.
The patients‘ age ranged from 48 – 76 years (average 52) and the majority were female. Most
of the patients were health care professionals: one medical doctor; 2 nurses; 7 allied health
practitioners (art therapist; movement therapist; chiropractor; counsellor and CAM
practitioner); 2 patients were teachers and 2 were without higher education. All patients had
self-referred for VAE treatment at PAC and half of them lived outside the area, in different
parts of the UK.
Their diagnoses varied, with the majority (10) having breast cancer (BC), 3 of these bilateral
breast cancer (BBC). One patient had relapsed Merkel cell cancer (MCC) and developed a
second malignancy (rectal cancer) during the observation time. One patient had head and
neck cancer with unknown primary; 2 patients had primary cutaneous B-cell lymphomas
(PCBCL).
Nine of the 14 patients presented with early disease, of whom 2 (Pt1, Pt3) experienced a
relapse that was re-treated with VAE followed by surgery. Five of the 14 presented with
relapsed disease: one of these (Pt5) had 2 further local recurrences that were both re-treated
with VAE and surgery; another one (Pt4) relapsed with cerebral metastases.
None of the patients took regular medications for other conditions, and only 2 patients had
noteworthy co-morbidity: Pt6 had a history of CFS/ME; Pt14 had an uncertain diagnosis of
cutaneous scleroderma of the face.
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Table 3. Summary of patients‘ characteristics; high dose intratumoural VAE treatment periods and clinical responses.
Patients
Disease
Stage
ID
Sex Age
at baseline
Pt1 †
F
48 UBC
T2N(c*)1M0
54 rUBC
T2N1M0
Pt2 †
F
49 UBC
T2N0M0
Pt3
F
49 UBC
T2N0M0
53 rUBC
T1N1M0
Pt4 †
F
49 rUBC
T3NxM0
Pt5
F
54 rSBBC
T(4)N2M0
55 rSBBC
T(4)N1M0
59 rSBBC
T2(RB)N1M0
Pt6
F
56 UBC
T2N1M0
Pt7
F
44 SBBC
T2N0M0
Pt8
F
56 MBBC
T2NxM0
Pt9 †
F
48 rUBC
T2N1M0
Pt10
M
53 HN
TxN2M1
Pt11
F
46 rUBC
T(1c)N1M0
Pt12
F
76 MCC
T(3)N1M0
1
Pt13
F
51 PCBCL
T2bN1M0
Pt14
M
52 PCBCL 2
T2aN0M0
Averages:

52.8

NPI
n/a
6.48
2.26
3.4
4.28
4
5.5
4.4
3.06
5.35
2.7
3.46
3.5
-3.3
----

VAE treatment
Duration Dose/m £/m
3.8m
0.19G
54
6.3m
0.36G 103
9.4m
0.50G 142
3.5m
0.28G
80
2.3m
0.86G 244
27.5m
0.13G
37
1m
0.18G
51
1m
0.36G 102
1.6m
0.30G
86
1.4m
0.34G
98
3.9m
0.35G 102
31.2m
0.29G
83
22m
0.42G 119
17.3m
1.05G 299
16m
0.49G 141
9.8m
0.59G 170
12.3m
1.05G 299
8m
0.49G 140
9.9m

0.60G

174

Responses a
IT&SC
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6

1

9

TTP/PFS

OS

62m
17m
3m/8m c
48m
(33m) d
46m
6m
51m
27m
12m
-

124m
45m
13m
96m
44m
51m
73m
63m
10m
69m
66m
52m
47m
42m
30m
30m
25m
22m

2

Abbreviations: HN, head and neck cancer; MCC, Merkel cell cancer; PCBCL, primary cutaneous B-cell lymphoma (1 follicular cell type; 2 marginal
zone type); UBC, unilateral breast cancer (r, recurrence); SBBC, synchronous breast cancer; MBBC, metachronous breast cancer; NPI, Nottingham
prognostic index; RB, right breast; c* clinical node. Age at time of starting treatment.
a
Responses: defined by RECIST criteria as follows: complete response (CR); partial response (PR); stable disease (SD); progressive disease (PD). TTP,
time to tumour progression (virtually identical to PFS, progression free survival); OS, overall survival.
b
of both lesions; c first PD breast tumour; second: visceral metastases; d (assumed relapse with 1 suspect LN; no histology available)
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4.2

Treatments.

Of the 14 evaluated patients 10 had mistletoe treatment alone (highlighted in Table 3): Pt1
(for the first treatment episode), Pt2, Pt4, Pt8, Pt9, Pt10, Pt11, Pt12, Pt13 and Pt14; two of
these 10 had concurrent tamoxifen for 3 months (Pt8) and 22 months (Pt9) respectively. Of
the 14 patients, 4 went on to have definitive surgery following their neo-adjuvant VAE
treatment: Pt3, Pt5, Pt6 and Pt7. Therefore, 10 patients‘ disease responses can be gauged with
respect to the VAE treatment alone, although 2 of these had (some) concurrent hormonal
therapy.

4.3

Disease responses.

Diseases responses (DR) were evaluated by objective tumour responses for target lesions and
characterised by one of the following four categories: complete response, partial response,
stable disease and progression. Complete response (CR) is the disappearance of all target
lesions for a minimum of 4 weeks; partial response (PR) – at least a 30% decrease in the sum of
the longest diameter of target lesions for a minimum of 4 weeks, taking as reference the baseline
sum longest diameter; progressive disease (PD) – at least a 20% increase in the sum of the
longest diameter of target lesions, taking as reference the smallest sum longest diameter
recorded since the treatment started or the appearance of one or more new lesions; stable
disease (SD) – neither sufficient shrinkage to qualify for partial response nor sufficient
increase to qualify for progressive disease, taking as reference the smallest sum longest
diameter since the treatment started.310
Complete response (CR). Six of the 14 patients (42.8%) experienced a CR: Pt1, Pt4, Pt8,
Pt12, Pt13 and Pt14 (see Table 2); none of the six had subsequent surgery or adjuvant
treatments for this treatment episode. With the exception of Pt1, all 5 patients were mistletoe
naïve. Pt1 was re-treated with VAE after a relapse.
They had different cancer types: MCC (1), PCBCL (2) and BC (3) respectively. Two of these
6 patients (Pt1, Pt4) relapsed and have since died, one of whom (Pt1) was re-treated with
VAE for an accessible tumour.
Significant variation of VAE treatment format existed in this group, with regards to duration,
time to response, duration of response, combination of applications and dosages used. The
treatment periods ranged from 3.8 – 31.2 months (average 15.3 months). The 3 BC patients
had IT and SC applications alone, the 3 others had additional IV administration. Accordingly,
the total doses of VAE used differed – but when adjusted to show loco-regional
(intratumoural) use alone the average dose VAE was 0.21G/month per lesion. The
progression free survival ranged from 22 – 62 months (average 39.5 months) and overall
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survival (OS) from 22 – 124 months (average 50.6) to date. Four of these patients (Pt8, Pt12,
Pt13 and Pt14) are alive and still in remission, which will further increase PFS and OS.
Table 4. Six patients with CR to VAE, in order of duration of PFS
Patient

TTP/PFS

OS

VAE treatment
Format

duration

Dose/month a

Pt1 †

62m

124m IT & SC

3.8m

0.20G

Pt8

52m

52m

IT & SC

31.2

0.29G

Pt4 †

46m

51m

IT & SC

27m

0.13G b

Pt12

30m

30m

+ IV

9.8m

0.22G

Pt13

25m

25m

+ IV

12.3m

2 x 0.25G c

Pt14

22m

22m

+ IV

8m

0.20G

a

only IT & SC dosages are shown
suboptimal (needle phobia)
c
per lesion
† deceased
b

Partial response (PR). One patient (Pt10) of the 14 (7.1%) had a PR of the injected lymph
nodes (LNs), with a reduction of approximately 40% (left LN) and 60% (right LN) recorded
on day 60 and this was maintained for another 10 months. Arguably, Pt3 also had a partial
clinical response of the injected axillary node, but this node contained assumed, not
histologically confirmed disease.
Stable disease (SD). Six BC patients out of 14 patients (42.8%) had SD. Of these, 2 patients
experienced one (Pt3) or 2 (Pt5) recurrences after the initial treatment, which were re-treated
with high dose VAE and IT application. With one exception (Pt11), in all instances the neoadjuvant IT VAE treatment was followed by surgery. Patient Pt9 experienced an increase in
size (by 40%) of the treated breast tumour in the first 5 months – which then stabilised for the
remaining treatment period of 17 months. In all others, the treated tumours remained stable
with IT treatment, and no new tumours or lymphadenopathy appeared. Treatment duration
ranged from 1 – 16 months (average 9.9 months) and was often curtailed by subsequent
surgery.
Progressive disease (PD). Only Pt2 (7.1%) showed no response to VAE treatment, with the
tumour continuing to increase in size and the development of visceral metastases. She had no
other treatments. A further patient (Pt10) progressed after 12m of PR. As said, Pt9
experienced a transient tumour increase followed by SD.
Overall response rate. Therefore, 13 out of 14 patients (92.8%) showed a response to VAE
with one out of 14 (7.1%) showing no effect.
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4.4

Outcome and febrile responses

Table 5 summarises the number of febrile responses (FRs) for all 14 patients in relation to
treatment and outcome. Six out of 10 patients that had VAE alone, had a CR and of these 5
had ≥3 FRs; only Pt1 had a single FR despite experiencing a CR. Of the other 4 patients that
had VAE treatment alone: Pt2 had PD and no FR; Pt11 had SD and 3 FRs; Pt10 had PR and 5
FRs; Pt9 had PD→SD and 6 FRs.
Table 5. Number of febrile responses and outcome; patients with CR (shown in red); patients
who had VAE treatment alone are marked X (blue)
Number of febrile
Followed
responses to VAE
VAE
by
Outcomes
only
surgery
Patients 0 1 2 3 4 5 6
Pt1 †
X
X
CR
Pt2 †
X
PD
X
Pt3
X
x
SD
Pt4 †
X
Xa
CR
Pt5
X
x
SD
Pt6
X
x
SD
Pt7
X
x
SD
Pt8
X
X
CR
Pt9 †
X
PD→SD
Xb
Pt10
X
PR→PD
X
Pt11
X
SD
X
Pt12
X
X
CR
Pt13
X
X
CR
Pt14
X
X
CR
a

2.5 month tamoxifen

b

22 months tamoxifen

In addition, some patients experienced a more intense FR than others with regards to duration
and height of recorded temperature. However, the data to show this are inconsistently
recorded and do not allow systematic analysis for all patients. Nevertheless, from the
available clinical records some comments can be made. For example, Pt8 had 2 very robust
FRs that lasted for >2days; in marked contrast to this, Pt2 was the only patient to have had no
FRs and her disease steadily progressed. Pt9 had 6 FRs and although her disease initially
progressed, she went on to have SD for another 17 months.

4.5

Outcome and dosage / duration of VAE treatment.

The relationship between dosage and duration of VAE treatment and outcomes was analysed
for the 10 patients who had VAE treatment alone and is shown in Table 4 and Figure 1. No
clear correlation was found between overall dose of VAE and outcome, even when the
additional IV-doses were taken into account (Tables 2 and 4).
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Table 6. Duration & dosage of VAE treatment and outcomes for patients
who had VAE alone; arranged by reducing dosages from Pt13→Pt4.
VAE treatment
patients Duration Dosea FRs

Pt13
Pt10
Pt12
Pt2 †
Pt11
Pt14
Pt9 †
Pt8
Pt1 †
Pt4 †

12.3m
17.3m
9.8m
9.4m
16m
8m
22m
31.2m
3.8m
27.4m

1.05G
1.05G
0.59G
0.50G
0.49G
0.49G
0.42G
0.29G
0.20G
0.13G

3
5
3
0
3
6
6
3
1
5

outcomes
TTP/PFS OS

DR

CR
PR→PD
CR
PD
SD
CR
PD→SD
CR
CR
CR

12m
27m
62m
46m

25m
42m
30m
13m
30m
22m
47m
52m
124m
51m

a

with IVI for Pt12, Pt13 and Pt14.
FRs, Fever reactions; DR, Disease Response; TTP, Time to Progression; PFS,
Progression Free Survival; OS, Overall Survival.

Duration of VAE treatment suggests a positive correlation with respect to duration of
PFS/TTP and is shown in Table 7. Again, the notable exception is Pt1, whose CR occurred
after 3.8 months of VAE treatment.

Table 7. Relationship of duration of VAE treatment (green) and outcomes (red) with
regards to TTP/PFS (for the 10 patients who had VAE treatment alone)
months VAE treatment

32
31.2[Pt8]52
28
27.4[Pt4]46
24
22[Pt9]27
20
17.3[Pt10]12
16

16[Pt11]30

12
9.4[Pt2]13
8

12.3[Pt13]25
9.8[Pt12]30
8[Pt14]22

4
3.8[Pt1]62
0
4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

64

TTP/PFS in months
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4.6

Tolerability.

Most patients had considerable side effects from high dose induction VAE therapy, which
posed a significant treatment burden. Nevertheless, all patients were motivated to tolerate
these effects. Apart from hypersensitivities, which were classified as undesirable, most
treatment associated effects were appreciated as desirable – in the context of the aim of
eliciting a significant immune response. If the side effects were graded, this was done
according to WHO guidelines of common toxicity criteria. 311 All treatment associated side
effects were transient and dose dependent and resolved without lasting sequelae. The febrile
responses with associated sickness behaviour were anticipated and also dose - and escalation
dependent.
The most commonly occurring side effects during the high dose febrile induction therapy
were: 12-24 hour sickness behaviour with lassitude, lethargy and sleepiness, restlessness, loss
of appetite, hyperalgesia, lessened self-care and failure to concentrate; chills, rigors, flu like
symptoms: light-headedness, headaches, nausea, muscle aches and fatigue; grade 1-2 fever;
inflammatory effects at the injection sites (skin or tumour sites) comprising: heat, erythema,
oedema, pain, pruritus. Post-induction, the systemic treatment effects lessened to either grade
1 fatigue for <24hours, or had no noticeable signs. Site responses were generally retained and
varied from mild to moderate with 2-5cm erythema and cutaneous induration lasting for <
4days.
Two of the 14 patients had noteworthy co-morbidity at baseline and neither experienced an
aggravation of these conditions despite having had marked febrile challenges at induction.
Two other patients had a history of drug allergies (Penicillin) but no cross-over sensitivities
were noted. No autoimmune toxicities were observed. No grade 4 ADRs were reported or
observed. Grade 1-2 undesirable side effects were recorded, with hypersensitivity reactions
(pruritus, urticaria) being a more common occurrence than observed with traditional dose
prescribing.
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5

Discussion

Immunotherapy for cancer is struggling to make a difference in clinical practice with response
rates of less than 2.6%, with only adaptive cell therapies and additional cytokines now
reaching 50-70% response rates for melanoma patients in small clinical studies. 11,12,13 A
major reason for this is that cancers develop robust mechanisms to escape the immune system.
Therefore, breaking this tumour tolerance is a requirement to successful cancer treatment that
could complement existing therapy. In experimental immunotherapy, manipulating the
tumour microenvironment (TME) has been shown to create a pro-inflammatory milieu, which
can reverse the hostile and immunosuppressive conditions that the TME exerts.
Traditional, low dose VAE treatment is associated with improved quality of life and increased
tolerability of chemotherapy and radiotherapy for cancer patients. Survival benefits have
been shown, but await confirmation through large scale studies. Durable disease responses
with traditional VAE treatment alone have not been reported. It was hypothesised here that
disease responses to VAE are more likely to occur with higher than commonly prescribed
VAE doses and applied in a combination of intratumoural (IT) and subcutaneous (SC)
application. Furthermore, a critical role for IT administration of VAE was based on an
emerging rationale for enlisting the tumour in the process of immunological priming with
tumour targeted modalities. The available literature offers support for this assertion, with
early reports on therapeutic responses to combinations of IT, intravenous (IV) and intrapleural
VAE applications as well as high dose induction therapy. Tumours were targeted with doses
of VAE‘s up to 10-fold or more of those used for traditional SC administration.
This case series documents and evaluates disease responses to high dose VAE treatment of 14
patients – and where the outcome could be attributed to the VAE treatment with a high level
of certainty. They showed encouraging results with 92.8% having documented positive
disease responses, ranging from complete response (42.8%) to stable disease (42.8%). The
durable CRs were treated with VAE alone and averaged just over 3 years with an OS of >4
years so far. The other patients‘ outcomes also suggest a significant contribution from VAE
treatment, even though not measurable by tumour response.
The small number of evaluable patients reflects the fact that very few cancer patients will opt
for unconventional treatments alone; indeed, the majority of patients attending Park Attwood
Clinic (PAC) would not avoid recommended cancer treatments and many were persuaded to
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adhere. Very few patients persistently declined mainstream treatment all together and some
of these are included in this case series.
Some cases more than others offer ‗proof of principle‘ for the use of high dose, local in situ
VAE application. Evaluating the treatment effects is challenging because the contribution of
the several components of treatment cannot be measured in isolation. These components are:
type and format of VAE application; febrile responses; continuation (or interval) VAE
treatment; patients‘ individual responsiveness. Nevertheless, taken together it seems
reasonable to assume that a robust innate immune response could support the development of
a lasting (memorable) specific response to a complex antigen challenge of a tumour.
Optimal priming of the immune system requires both ‗distress‘ and ‗danger‘ signals provided
by tumour cell debris (antigen) from both necrotic and apoptotic tumour cell death. The
literature has shown that a potent acute inflammatory response can be elicited from tumour
targeted approaches and is able to generate an effective and sustained specific anti-tumour
immune response. Intratumoural in situ priming appears to be a simple yet effective strategy
to induce tumour-specific responses. 15 This strategy actively engages the host‘s immune
system and may confer a durable improvement in its capacity to control cancer. 12,15,90,312
The IT VAE applications in this study resulted in marked local and systemic acute
inflammation. The resulting disease responses are likely to have been enabled by at least an
overwhelming innate immune response and very likely leading to an adaptive anti-tumour
response; the additive benefit of febrile reactions are discussed further on. Amongst the
patients with CRs Pt8 might exemplify this principle through the dissolution of the un-treated
tumour. This might be because a tumour targeted approach provides a complete set of
tumour-specific antigens from the endogenous tumour in vivo. Intratumoural in situ priming
appears to be a simple yet effective strategy to induce tumour-specific responses and confer a
durable improvement in the host‘s capacity to control cancer. Targeting the tumour in this
way has been successfully exploited in other preclinical studies, for example photodynamic
therapy, radiofrequency ablation and viral vectors encoding cytokines. These studies have
convincingly shown that a systemic and tumour specific immunity can be elicited and is able
to affect distant untreated sites (see sections 2.2.5 & 2.3.4).
It seems reasonable to assume that very similar mechanisms of immunogenic cell death are
involved, mediated mainly by the viscotoxins and mistletoe lectins. Although this has been
extensively studied in preclinical work, the VAE-typical mechanisms of an ensuing immune
response have still to be elucidated.
Disease response measured by tumour reduction alone is not necessarily a validated surrogate
marker for global response and improved survival. Even though unequivocal disease
responses were recorded in this study – long term observation alone will give support to the
effectiveness of additional immunotherapy with VAE. Also, tumour reduction may not be a
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marker for immune mediated responses and currently the criteria and features of response in
immunotherapy are being revised. For example, alternative patterns of response to those seen
with chemotherapy are that many patients may not respond before 12 weeks or more of
treatment and responses may occur later or following periods of apparent progressive
disease.330 For instance, in this review Pt9 experienced an increase in size (by 40%) of the
treated breast tumour in the first 5 months, which then stabilised for the remaining treatment
period of 17 months. This phenomenon may be an example of an alternate pattern of delayed
control. In addition, durable SD can also be observed and Pt11 possibly exemplifies this.
Dosage. No clear correlation could be ascertained between overall dosage and outcome. If
corrected for additional IV doses, the doses used for IT/SC ranged from 0.13 – 0.29G/month
(average 0.215G/month). It appears that the optimal dose is the one that elicits a robust
(febrile) response, which renders dose management and escalation critically dependent on
patients‘ sensitivity. This concurs with current practise. Thus, induction therapy has clear
parameters of optimal outcome. However, continuation treatment is less clear, with regards to
dose, frequency of application and duration. For example, Pt8 discontinued VAE treatment in
August 2008 and continues in remission 2 years on. In contrast, other patients had
continuation treatment and may (Pt3,5) or may not relapse (Pt6,7,11–14). Clearly, there is an
urgent need to identify clinical, immunological and non-immunological parameters to guide
treatment. The contribution of IV application could not be ascertained from this case series.
IV application was not routinely applied at PAC until 2006 and is less well supported by
literature evidence compared to intratumoural administration. With a number of patients
outside of this case series the observation had been made that the inflammatory SC site
responses were enhanced when IV application was introduced. This phenomenon may
indicate that acute inflammation is augmented by additional IV administration.
The role of fever. As discussed, feverish illnesses have been shown to be protective against
tumorigenesis, particularly when associated with bacterial infections – and the groundbreaking work of W B Coley showed that febrile infections can be therapeutic (see section
2.2.3). It has also been shown that acute inflammatory responses (of the TH1-phenotype) are
considered adaptive host-responses whilst chronic inflammation (of the TH2-phenotype) is
maladaptive and associated with promoting cancer and autoimmunity. Furthermore,
established cancer is susceptible to the immunology of feverish infections and thought to be a
major contributing factor in spontaneous regressions. 16 Thus, fever is likely to augment the
immune modulatory and stimulatory effects of VAE – by extending the acute inflammatory
response beyond the local environment of the injection sites and enlisting the benefits of the
acute phase response. 102 Therefore, a positive association between febrile responses (FR)
and disease responses was hypothesised.
In clinical experience, 3 or 4 febrile challenges are possible over 2-3 weeks with high dose
and febrile VAE induction therapy. In view of this, ≥3 FRs of >38 0C were considered
‗optimal‘ and none or <2 FRs ‗sub-optimal‘.
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In this study both duration of VAE treatment and number of febrile treatment responses
appear to positively correlate to disease response (Tables 6 & 7). With one exception, 3 or
more febrile responses (FRs) are associated with a disease response and in one patient (Pt2)
the absence of FR is associated with PD. If the TTP/PFS is taken into account, a higher
number of FRs is positively correlated with slower progression, e.g. Pt9. This finding
supports the assertion that febrile events augment therapeutic anti-tumour immune responses
and is in line with the available literature. Conversely, the single observation here could
illustrate that the absence of fever is an unfavourable feature. In addition, the intensity (i.e.
height and duration) of the FRs are likely to be important as exemplified by Pt8 – however,
this could not be verified across all patients as the records contained insufficiently detailed
recordings.
With the one exception mentioned (Pt2) all patients had FRs. Interestingly, Pt1‘s durable CR
of 5 years is associated with ‗suboptimal‘ FRs and the shortest recorded treatment time. I
have not observed such a rapid disease response in my practice since and the literature yielded
only one case of CR after short treatment (12 weeks, 14 IT injections; 3 x FRs ≥38.0 0C with
38.6 0C highest recorded value). 21 On closer examination, Pt1 had 5 temperature responses
of <38 0C and although this cannot be classified as fever, the rise (to 37.7 – 37.8 0C) was in
response to VAE injections and may have been biologically significant in her case. In
addition, she had one febrile infection (UTI) early on during treatment which may have been
an important immunological event. In marked contrast, Pt2 had no temperature response at
all and her disease progressed steadily until her death 9 months after starting treatment.
Pt8 (BBC; CR; VAE alone): her outcome could be taken as ‗proof of principle‘ for the
benefits of marked and prolonged FRs, which were sustained over 48 hours with marked
accompanying sickness behaviour. It seems reasonable to assume that similar immunological
mechanisms underlie the dissolution of both of her tumours, one of which was untreated with
regards to ITs. In addition, one tumour carried unfavourable features (triple negative,
invasive ductal carcinoma). The fact that the 2 tumours differed biologically, might indicate
that robust innate stimulation was imperative and possibly more critical than an adaptive
response. Pt8 also had the longest recorded treatment time and remains in remission even
though she had no continuation treatment.
Pt12 may also illustrate the imperative for robust innate / general stimulation. Pt12 had a CR
from relapsed MCC, which was expected to progress without local radiotherapy and possibly
systemic treatment. She also harboured a second malignancy (margins involved on resection)
that came to light 12 months after starting VAE treatment. Although it is not possible to
calculate the effects of a de facto neo-adjuvant febrile VAE induction and subsequent
uninterrupted maintenance treatment – she remains in remission for both malignancies for 2.6
(MCC) and 1.6 years (CRC) respectively.
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Taken together, this suggests that a vigorous and overwhelming biological response (with
assumed underlying immune benefits) is required for effective treatment: i.e. ‗hit hard and
long‘ – with ≥3 febrile responses at induction. In view of these observations, managing fever
with antipyretic medications appears therefore self-defeating. Letting fever take its natural
course, at least early on, would be the more salutary approach. 125 Indeed, high dose induction
therapy with VAEs may well depend on febrile responses for a therapeutic effect.
Patients‘ responses cannot be predicted in advance – and both Pt2 and Pt9 are a sobering
reminder that treatment can fail. In spite of ‗optimal VAE treatment‘, their disease
progressed, and for Pt2 VAE appeared to have made no appreciable impact on the course of
her disease. Both had large T3-4 tumours; and although an immune response may well have
been elicited – the sheer size of the tumour may have posed an insurmountable immune
suppression and abrogated an effective anti-tumour response. However, tumour size is not the
only contributing factor in view of other patients (Pt4, Pt5, Pt8) who responded to VAE
treatment despite large tumours. Nevertheless, surgical (or medical) debulking to reduce the
tumour burden could have reduced the associated immune suppression and improved
control.314,315
Pt5 possibly exemplifies the benefits of this approach. She had concurrent neo-adjuvant
treatments (chemotherapy + VAE) for a T4 tumour, which was unresponsive to chemotherapy
and she went on to have surgery. The approach for her subsequent relapses was neo-adjuvant
VAE treatment (high dose and IT) followed by excision – and again followed by adjuvant
VAE continuation therapy aimed at controlling the inevitable residual disease. Although
speculative, the apparent control so far might be associated with neo-adjuvant febrile VAE
induction – even though not IT – followed by debulking. This combination may have made
subsequent IT treatments at relapses more likely to successfully re-focus an underlying
immune competence. This case may offer the optimal model of thoughtful positioning of
VAE treatment in advance and/or alongside mainstream therapies.
Treatment burden and safety. In this study, none of the patients who experienced high dose
and febrile induction had irreversible sequelae from this. More hypersensitivity reactions
were expected to occur with the significantly higher dosages of VAE, but only mild to
moderate urticarial skin rashes occurred in a few instances with IV application. It is
recognised that the high dose induction format posed a considerable treatment burden of
sickness behaviour and incapacity; patients were thoroughly counselled and prepared for fever
and painful site responses and shared in deciding on dose and timing of the VAE dose
escalation. Post induction, the tolerance to high doses VAE is increased, as the systemic and
local effects lessened. This treatment format appeared safe and did not aggravate pre-existing
morbidity in these patients. Also, patients accepted the treatment burden, and it was often
striking how well they felt with improved vitality, mood and well-being. A cautionary
finding was one trial that found reversible raised liver enzymes with high doses of intravenous
recombinant ML-1 in some cancer patients, whilst other studies using whole plant extract
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report benefits (see section 2.5.6.3). However, the doses of total MLs used in this case series
are 3–4 times lower than the dose cited in the trial. Nevertheless, this is a significant finding
and should prompt routine monitoring of liver functions during high dose VAE treatment,
with IV use in particular.
Outcomes. The findings of the CRs are unequivocal. Appreciating benefit of treatment in
the absence of measurable disease parameters is notoriously difficult and may inappropriately
imply effectiveness. For the 4 patients in this case series, who had surgery after neoadjuvant
VAE treatment – the effectiveness cannot be calculated. Also Pt11‘s outcome cannot be
evaluated with regard to the rectal cancer that was inadvertently treated with high dose VAE
induction (but without intratumoural application).
Although it is possible that immunotherapy with VAE will be more effective in a minimal
disease setting and before immunosuppressive chemotherapies have been administered, only
randomised controlled trials can convincingly demonstrate the effectiveness of a therapeutic
intervention to show benefit.
All patients shared a desire to be actively involved in their treatment. Some patients were
clearly looking for an alternative to the treatments recommended to them – and these patients
were surprised and sometimes disappointed about the prominent profile that was given to
considering mainstream cancer therapy – whilst considering a role for VAE. However, the
consenting process was of lasting therapeutic and educational importance, to refocus and
clarify prospective patients‘ expectations and aims. It provided a basis for a strong,
transparent partnership – the cornerstone of effective treatment, patient autonomy and
adherence to treatment, both conventional and VAE. 316
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6

Conclusions

Multiple strategies that are applied in synergy will most likely be responsible for successfully
managing cancer as a chronic disease. Control of persistent residual disease and cancer
dormancy are correlated with long term immunological protection 317 and immunotherapies
including VAE are likely to contribute to this. VAE may be useful in addressing tumourinduced as well as treatment-induced immune deficiencies for a wide range of malignancies.
This case series has shown that high dose VAE treatment that includes intratumoural
application is safe and able to effectuate therapeutic disease responses. In line with the
literature, the outcomes suggest that a tumour targeted approach with accompanying robust
febrile response can improve outcomes – most likely through breaking tumour tolerance.
The number of patients in this case series is small and covers a wide range of cancer types and
major variations in treatment formats, all of which complicates evaluation; also, no
immunological parameters are available, which limits the scope of interpretation.
Nevertheless, it detected therapeutic outcomes and allowed proof of principle with regard to a
hypothesised mode of action. Larger prospective studies are needed to evaluate clinical
effectiveness, quality of life and survival; to identify optimal settings for VAE use; identify
optimal combinations of VAE applications and elucidate immunological and nonimmunological mechanisms.
The literature reports that treatment with VAE can improve self-regulation – perhaps an
unexpected benefit towards improving quality of life (QoL).318 Although in this study QoL
appeared to improve with VAE treatment, this was not systematically measured and would be
a recommendation for future prospective studies.
Lastly, this project has had significant impact on my practice with regards to appreciating
patients‘ mainstream treatment; focusing their follow up; improving documentation and the
application formats in VAE treatment. Furthermore, it has stimulated a lively debate and
collaboration with colleagues both within the UK and abroad.
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8

Appendices

8.1

Introductions to Disease Sites

8.1.1

Breast cancer

The incidence of breast cancer (BC) worldwide has significantly increased over the last 30 years and
treatment regimes carry a significant burden of morbidity and costs, particularly for patients who
require adjuvant treatments after their primary surgery. After lung cancer, BC is now the second
leading cause of cancer deaths and the most common cancer among Western women. Worldwide,
about 1.3 million women are diagnosed with BC every year and about 465,000 will die from the
disease. In the UK more than 45,624 women were diagnosed with BC in 2008 and mortality was
12,122 (age standardized rate). In some countries death rates have declined steadily since 1990,
because of earlier detection and improved treatments. 1,2,3

BC mainly affects postmenopausal women and more than three-quarters of patients are hormone
responsive. In younger women, BC may be more aggressive and less responsive to treatment, with a
lower survival advantage. The relative survival rates are 89% at 5 years after diagnosis; 81% after 10
years; 73% after 15 years. The critical factors that influence survival are the stage, tumour size and
age. For localised disease the 5-year relative survival is 98%, for regional (node positive) disease 84%,
and for distant-stage disease just 27%. 1,2

Bilateral Breast Cancer (BBC) is not uncommon, ranging from 4% to 21% of all women with BC, and
the majority of these are metachronous.

4

Depending on the definition, estimates for synchronous

bilateral breast cancer (SBBC) range from 0.3% to 12%.

5,6

Currently a definition is proposed for

SBBC to present either simultaneously or within 3 months of the first tumour.

7,8

Most of the

contralateral carcinomas are thought to be new primary lesions, but some may result from metastatic
spread from one breast to the other. 6
BC is a heterogeneous entity and no convincing biological profiles have been identified to define
either synchronous or metachronous cancers. It is suggested that biologically most metachronous
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cancers may well be synchronous.

9,10

Nevertheless, SBBC is associated with a higher incidence of

lobular carcinoma and a slightly higher incidence of multifocality, which suggests that SBBC could
represent a special entity of multicentric breast carcinoma with similar biologic characteristics of high
hormone responsiveness.6 Also, HER2/neu-overexpression varies from being similar to unilateral
breast cancer (UBC) to higher incidence (71%).
carriers of BRCA1/2 germ-line mutations.

11

6

BBC is not considered a major phenotype with

Women with BBC have more frequently a positive

family history of breast cancer compared to women with UBC. 9

It is unclear from the literature whether contra-lateral breast cancer, either synchronous or
metachronous, has an impact on survival. Some studies have found higher loco-regional relapse rates
and worse survival for patients with BBC than UBC, whilst others had similar prognoses for both
types. Other authors found higher mortality for metachronous BBC (MBBC), particularly those that
develop within an interval of less than 3 years, followed by SBBC and UBC. This finding was
independent of tumour size, nodal status and histology. Women younger than age 50 years who
develop BC often belong to high-risk families and have an increased risk to develop a contra-lateral
tumour and poorer prognosis. BBC is associated with significantly higher rate of loco-regional relapse
and distant metastasis and a worse disease specific survival for compared with UBC. 4,6-9,11-15
Optimal management of patients with BBC is not known, and in clinical practice is similar to those
with UBC. Surgery of SBBC will typically depend on size and distribution of each tumour and
patients are often recommended (bilateral) mastectomy rather than breast conserving surgery. The
decision for adjuvant therapy is usually based on the tumour with the worst prognosis. 16

Treatment perspectives. Metastatic disease is not curable and these patients have a median duration of
survival of 2 years. In addition to the psycho-social burden – the economic burden of treating patients
with relapsed disease is significant, and likely to increase with the introduction of costly biological
agents, as well as non-drug costs associated with longer life expectancy. 17,23
Outgrowth from metastases at distant sites is the main cause of death. Common sites include the bone,
liver, lung, skin and central nervous system; also intra-abdominal deposits, e.g. ovarian and adrenal,
are common.

1

Metastatic spread from breast cancer is an early event and the existence of

micrometastatic (occult) deposits poses a huge challenge to treatment. Patients with BC are at risk of
metastasis for their entire lifetime. A 10–15% of patients will develop clinically apparent metastases
within 3 years or as late as 10 years or more after diagnosis. 18
A bimodal relapse pattern has been found among early stage breast cancer patients, which is
irrespective of adjuvant therapy and this pattern extends to mortality. The data show an early sharp
peak at 18 months, a nadir at 50 months and a second broad peak at 60 months that extends for at least
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15 years. Michael Retsky et al offer a plausible explanation for this by the concept of cancer
dormancy – and it has been suggested that surgery may activate and accelerate the metastatic
development by initiating distant dormant disease. An angiogenic and proliferative mechanism is
proposed for the early and late peak respectively. This model implies that metastatic growth will
include transient periods of tumour dormancy in the phases of single cell and avascular
micrometastasis (Fig 1.). 19,20

Fig 1. (From: Michael Retsky et al 2008) showing relapse frequency for distant plus local relapses;
these raw data are presented in10-month wide bins. Illustrate an early sharp peak, a nadir and a later
broad peak of relapse events, and that over half of all relapses are in the first peak. The hypothesised
interpretation is also shown. The relapses within the first 10 months post surgery are mainly for
premenopausal patients.

Current treatment of BC focuses on tumour-load reduction, with breast conserving surgery where
possible, followed by local or systemic adjuvant therapy to either eradicate or more likely delay
undetectable (occult) micrometastatic disease. In most cases, this rarely achieves complete clearance
at the cellular level, nor does it address the underlying cause of disease. Nevertheless, this approach
remains an effective short term treatment and results in prolonged survival and improved quality of
life.

21

Decision making around adjuvant cytotoxic treatment is challenging, because the potential

benefits for an individual patient cannot be ascertained in advance, and treatment confers a predictable
and broad range of acute and long-term side effects that affect the patient‘s quality of life.

22

In

women younger than 50 years, chemotherapy may increase their 15-year survival rate by 10%; in
older women the increase is only 3%.

23

More than 80% of patients receive adjuvant chemotherapy,

although only approximately 40% of the patients relapse and ultimately die of metastatic disease.
Therefore, many women who would be cured by local treatment alone (surgery and radiotherapy) will
be over treated. 18
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Immunotherapy. So far, only monoclonal antibodies (MAbs), e.g. trastuzumab, have been approved
for use against BC. About 30% of women with breast cancer have more aggressive forms of BC that
over-express the HER2/neu (or erbB2) gene and respond to treatment with trastuzumab (Herceptin®).
Trastuzumab attaches to the cell surface receptors, blocking the access of the growth factors and slow
their growth. In combination with chemotherapy, trastuzumab significantly prevents recurrence of
disease and increases overall survival in early BC compared with women treated with surgery and
chemotherapy.

21

Other antibodies that target the HER family of growth factors are being studied in

clinical trials.

Current treatments of BC may achieve a situation of minimal residual disease and thereby already alter
the balance in favour of the immune control in vaccination models.

Although the strategy of

augmenting anti-tumour immunity represents a viable component of cancer treatment the effectiveness
of these approaches will remain elusive.

Various vaccinations, cytokines and other immune

stimulating agents have been tested for breast-cancer treatment and dendritic cells targeted therapies
are still the most promising approach. However, there are logistical challenges related to retrieving
sufficient amount of tumour antigen in patients with early diagnosed, small tumours or inaccessible
metastatic lesions. Also, without addressing the problem of immune tolerance – the effectiveness of
increasing immunity may not be useful.

21

Ironically, patients who have had optimal tumour load

reductive treatment are probably more suitable for immunotherapy with a vaccine-based approach to
control minimal residual disease. 24
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8.1.2

Head & Neck Cancer

Cancer of the oral cavity, pharynx and larynx comprise about 4% of all malignancies in the UK.
Worldwide head and neck squamous cell carcinoma (HNSCC) is the sixth commonest malignancy –
with an incidence exceeding 500,000 and mortality 300,000 in 2000. 1,2 The prognosis remains poor:
5-year relative survival rates in Europe were reported as 40%, 49%, and 63% for patients diagnosed
with HNSCC located in the pharynx, oral cavity, and larynx, respectively. 3

Spontaneous regression of HNC has not been documented and of untreated patients approximately
50% will die within 4 months after diagnosis. The 5-year survival of patients with oral cancer ranges
from 0 to 2.2%, and there are no known 5-year survivors of untreated larynx cancer. Untreated
patients rarely survive more than 4 years and the most significant factors for survival are: grading,
stage, number of nodes, extracapsular extension, clinical status and performance status.

4

It is

unknown what molecular characteristics of the tumour are associated with this prolonged survival, but
immune status of the host is likely to be responsible.

Current therapy has brought only modest improvements in survival and is associated with significant
treatment-related morbidity.

1,5,6

Despite advances in multimodal treatment regimens, survival of

patients with HNSCC has not significantly improved in the last three decades

7

and novel biological

therapies that can elicit or up-regulate antitumour responses could represent complementary adjunct
treatment.

8

Although research into immunotherapy for HNSCC is limited, the benefits are well

established and a range of interactions between tumour and the immune system have been documented
that are potential targets for therapy. 9

Aggressive multimodal treatment improves overall 5-year survival rates to over 40%, however, with
considerable early toxicity: mucositis, xerostomia, dysphagia, odynophagia, mucosal atrophy; late
complications can comprise skin and soft tissue fibrosis; permanent dysphagia, osteo-radionecrosis of
the jaws; hypothyroidism and transverse myelitis. Therefore, the detection of the primary is important
as it could limit the extent of the treatment and reduce the unwanted side-effects. 1,6 Nevertheless, 40–
50% of patients who present with locally advanced disease will relapse within 3 years of treatment and
gain a very modest survival benefit from concurrent chemo-radiation. The 5 year survival rate of nonmetastatic HNSCC treated by surgery and/or radiotherapy, improves by just 4% (from 32% to 36%)
with additional chemotherapy and by 8% if chemotherapy was given concomitantly to radiotherapy.

10

Recurrent disease carries a median survival of around 6 months. Much hope for improvement of these
abysmal outcomes is focused on integrating biologic agents into treatment plans, for example
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cetuximab – a monoclonal antibody that targets epidermal growth factor receptor, which is expressed
at very high levels in HNSCC. Cetuximab is used as single agent in combination with radiation in
previously untreated patients and as adjunct to platinum/5-FU therapy and improves responses and
possibly survival. 11,12

Approximately 3% to 9% of HNC patients present with cervical nodal disease from clinically occult
primary mucosal lesions; often the primary tumours are later found within the tonsils and the base of
the tongue, which turn out to be histologically SCC in about 75% of cases. The primary lesions may
not be detected for some time, and data suggests that pathologically benign mucosa can harbour
patches of clonal cells from which metastatic SCC lesions develop.

13,14

If the disease is confined to

neck nodes, treatment will include both complete neck dissection, and combined chemo-radiation and
overall disease control can be achieved with combined therapy in approximately half of patients.
Depending on patient and tumor characteristics, an actuarial survival rate of patients with cervical
nodal metastasis from an unknown primary carcinoma range from 18% to 63% at 5 years and from
19% to 59% at 10 years. Loco-regional relapse in the neck is more common than are distant
metastases or the emergence of the mucosal primary tumour. 15

SCC and HNSCC are notoriously immunosuppressive and the tumour itself is considered the main
culprit. HNSCC tumours are often surrounded and infiltrated by dysfunctional immune cells. In
addition to T-cell dysfunction, impaired antigen presentation (AP) through defective HLA molecules
and poor tumour antigen expression are mechanisms that are considered responsible for evading
immune surveillance, disease progression or recurrence.

16,17

Two studies showed a significant

correlation between the survival time and a loss or down-regulation of components of antigen
presentation in SCC lesions. Therefore generating TAA-specific CTL‘s is hampered, but AP can be
restored by cytokines, which suggests that the defects in AP are functional rather than structural.

18,19

Consequently, both local and systemic application of immune augmentive agents that restore immune
functions are needed to break tumour escape, optimise survival of immune effector cells and have
antitumour effects. The best results are likely to come from a combination of immunotherapy and
standard treatment – aiming to prevent relapse and control of minimal residual disease. Bacille
Calmette-Guérin (BCG) has been used for HNC in several randomised clinical trials either alone or in
combination with chemotherapy or surgery; the results in terms of survival are equivocal. Cytokines
has been trialed with interleukin-2 (IL-2) interferon α (IFN-α) and IFN-γ with variable results. 8 Peritumoural and intranodal applications of IL-2 and are well tolerated. 17,20,21
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Intralesional administration of IFN-γ up-regulates AP in HNSCC cells in vivo and restores recognition
by tumour antigen-specific CTL‘s. IFN-γ induces apoptosis of tumour cells and elicits cytolytic and T
helper type 1 (TH-1) responses, through acute inflammatory and antitumour effects. A combination of
intralesional IFN-γ administration together with T cell–based immunotherapy could effectively
counteract tumour escape.

22

Adoptive immunotherapy is a safe treatment with low toxicity and has

therapeutic activity in some patients with unresectable HNSCC.

23

Neo-adjuvant immunotherapy may convey advantages. In one study, oral SCC patients were treated
before surgery with local leukocyte interleukin injections, resulting in markedly altered composition of
tumour-infiltrating mononuclear cells, with an increased CD4+/CD8+ ratio, and increased tumour
stroma to epithelial ratio, all of which was associated with an improved anticancer immune response.
The improved response rate of 41% is attributed to a higher dose and extended treatment duration,
compared to previous studies. 24

One controlled study found no survival benefit from a lectin-1 standardized VAE preparation
(Eurixor: 1ng ML-1/kg of body weight) injected SC twice weekly over a 60-week period. Although
the trial was well designed – proponents have argued that the (lectin) dose was sub-optimal and
duration of neoadjuvant induction too short. Although the aim was to start the VAE treatment before
surgery this could only be achieved in 72% of the patients 1-4 days before surgery. The remaining
patients received their first injections shortly after surgery; fever (not above 39.0C), occurred only in
1-4% of the patients. 25
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8.1.3

Merkel Cell Cancer

Merkel cell carcinoma (MCC) is a rare skin cancer arising from the neuroendocrine (‗Merkel‘) cells in
the basal layer of the epidermis. It was first described in 1972 by Toker and has recently been
associated with a polyomavirus.

1,2

MCC accounts for < 1% of all skin cancers and incidence has

tripled over the past 2 decades to approximately 1500 new cases per year, compared with about 60,000
cases of melanoma and > 1 million cases of non-melanoma skin cancer. The estimated incidence of
MCC is 0.23:100.000 people in white populations and although rare, is an aggressive skin cancer with
30% mortality. Half of the patients who present with advanced MCC live 9 months or less. The
average age of patients at diagnosis is 69, with only 5 percent under the age of 50. 53% of MCC occur
in the head and neck region and 35% on the sun-exposed extremities. 1,3,4

Typically, patients present with a rapidly growing, non-tender bluish-erythematous and dome shaped
nodule, easily mistaken for a pyogenic granuloma. Definitive diagnosis requires careful histology and
immuno-histochemical staining, as well as electron microscopic analysis to differentiate MCC from
metastatic oat cell carcinoma, carcinoid tumour, neuroblastoma, epidermal cysts, basal cell carcinoma
and some types of melanoma, lymphoma and squamous cell carcinoma.

1,5

As in the case presented

here, MCC is often found near to or co-existent with other lesions of actinically damaged skin,
including Bowen disease. 3,5

The most important prognostic factor is the presence of lymph node involvement, and although most
patients present with localised disease, up to 26% have regional lymph node metastases and 1–4%
have distant metastases on presentation – commonly to liver, bones, lungs and mediastinum.

1

MCC

has a high rate of recurrence following surgical excision and adjuvant radiotherapy. Local recurrence
rates after surgery range from 26% to 44% and regional nodal relapse occurs in up to 75% of these
patients. 1,3 The therapy of choice is surgical excision of the primary tumour with wide margins and in
view of the propensity of regional spread, elective lymphadenectomy or sentinel lymph node biopsy is
recommended. Adjuvant radiation therapy seems to improve local control rate, but without any
survival advantage and recent data do not support the routine use of chemotherapy.

4,6,7

Spontaneous regression of MCC has been described, mainly but not exclusively in Japan, and some
estimate 12 in 400–700 cases (1.7–3%). There are 11 reported cases of partial or complete regression,
three of them with nodal spread.

8

Although T-cell mediated immunity and apoptosis are probably

involved, the immunological mechanisms have not been further elucidated. In most cases regression
was preceded by a biopsy, and this procedure is thought to have elicited an immune response against
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the tumour.

9

Histologically, a dense lymphocytic inflammatory infiltrate was found in close

apposition to the neoplastic cells, with degeneration and/or necrotic and apoptotic cell death.

9-13

In

support of a definite role for immunological control of this tumour type, is the observation that MCC
occurs more frequently after organ transplantation, B-cell malignancy and in immuno-suppressed
patients that tend to be younger (49% under the age of 50). Also, a weakened immunity induced by the
human immunodeficiency virus increases the risk of developing MCC by more than tenfold. 4,5

It is unknown if MCC is particularly amenable to immunotherapy. Spontaneous regression may
indicate a sensitivity to host immunological control but spontaneous remissions are not significantly
more common for MCC than other tumours. H Kurzen at al. have found that MUC 1 and Ep-CAM (an
adhesion molecule) were expressed in Merkel cells in about 82% and 70% of the cases, and in 66% of
metastases – irrespective of clinical outcome.

Both antigens have been successfully used in

immunotherapy regimens against breast cancer and this may indicate a high immunogenicity and
suggest that MCC could be sensitive to immunotherapy.

14

Finally, MCC‘s association with polyoma

virus will contribute to its oncogenic potential and immunogenicity.
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8.1.4

Primary Cutaneous B cell Lymphoma

Cutaneous B-cell lymphoma is a family of neoplastic processes characterised by a proliferation of
malignant B lymphocytes. These lymphomas arise either de novo in the skin (primary cutaneous B cell
lymphoma, PCBCL) or spread to the skin as part of a systemic, nodal disease. The distinction cannot
be based on histology alone, and a systemic work-up is required to determine the extent of disease.
Five percent of all non-Hodgkin lymphomas manifest in the skin with an estimated annual incidence
of 1:100,000. The majority of these primary cutaneous lymphomas are T-cell type malignancies and
about a quarter are PCBCL.1,2,3 The most common subtypes of PCBCL are follicle centre (PCFCL)
and marginal zone B-cell lymphoma (PCMZL). Cutaneous lymphoproliferative disorders, and
PCMZL in particular, are associated with chronic inflammation and in some instances linked with
Borrelia burgdorferi. 4

Follicular type PCBCL (PCFBCL) typically presents with solitary or grouped lesions located on the
scalp, forehead or trunk. Lesions of the leg are less common and have to be distinguished from large
B-cell lymphoma -‗leg type, which has a poorer prognosis.

2,3

PCFBCL has an excellent prognosis,

with a 5-year survival of over 95%, but a proportion of patients will relapse and die of their disease.
Cutaneous relapses are observed in about 10% of patients.

3,4,5

The number of skin lesions is an

independent prognostic factor. Cytogenetic studies do not contribute much to clinical management,
except for multiple lesions of bcl-2–positive types, which carry a very poor prognosis. 3,6
PCFBCL has a typical stroma that features a ‗reactive antitumour immune response‘ and survival in
follicular lymphomas correlates with tumour-infiltrating immune cells – indicating a significant role of
the host response and tumour environment in lymphoma pathogenesis and progression. 3,7 Although it
is difficult to quantify, spontaneous regression occurs not infrequently with PCBCL. In one small
study, partial regressions were observed in 50% of cases – but no complete spontaneous regressions
occurred.

8,9

A supportive role for immuno-modulation is the observation of complete regression of

PCBCL after peri- and intra-lesional injection of interferon alfa-2a. 10

Local treatment with involved field radiotherapy or surgical excision is effective treatments for
PCFCL and is the treatment of choice for single lesions. Immuno-chemotherapy is reserved for
extensive, multicentric disease or extra-cutaneous spread and first line treatment in these cases is
typically: Rituximab, Cyclophosphamide, Vincristine, Prednisolone (R-CVP). 3,4
Marginal Zone type PCBCL (PCMZBCL or ‗cutaneous immunocytoma‘) is the cutaneous counterpart
of the broad group of extranodal marginal zone B-cell lymphomas and mucosa-associated lymphoid
tissue (MALT) and often affects adults over 40 years with a slight male bias. Patients often have an
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underlying (auto-)immune disorder, e.g. rheumatoid arthritis or Sjögren syndrome. Early skin lesions
can manifest as a nonspecific erythematous rash, which then progresses to red-brown papules, plaques,
and nodules; these are typically localised on the trunk, extremities or head and neck. Lesions may be
solitary or multiple, either clustered or scattered widely. Although usually localised on the skin, a
proportion of patients have systemic disease at the time of diagnosis. 11
The prognosis is excellent with 5 year survival approaching 100%. 4,11 However, although an indolent
tumour, PCMZL often shows resistance to or recurrence after treatment, and extracutaneous
dissemination and even deaths do occur.

4

The estimated 5-year relapse-free survival rate after

complete remission is estimated at 51%, which is significantly lower than that for patients with
PCFCL (72%). Skin relapses are much more common in patients who present with multifocal skin
lesions than in patients with solitary or closely clustered lesions. 12
Optimal treatment will depend on the site of the lesion(s), age and general health of the patient.
Patients with solitary lesions can be treated effectively with involved field radiotherapy or excision,
which often results in sustained complete remissions.

PCMZL is extremely radiosensitive and

amenable to excision, but approximately 20% to 30% of patients ultimately relapse.

11

For patients

with multifocal lesions, systemic chlorambucil therapy and radiotherapy or both are suitable options.
Although more extensive chemotherapy (e.g. COP or CHOP) can achieve complete remission,
relapses occur in all cases and this approach should not be considered for these patients. 12

Beneficial effects have been reported from intralesional or subcutaneous administration of interferon-α
and rituximab (an anti-CD20 monoclonal antibody) in patients with small localized lesions PCMZL.

12

Some patients may have a complete regression from antibiotic therapy against the spirochete, B
burgdorferi – however, not all cases respond to this.

4

Reinhard Dummer et al (Zurich) have recently

reported a high response rate for cutaneous lymphomas (two of the evaluated 15 patients had PCBCL)
treated with repeated intralesional injections of adenovirus-encoding interferon-γ. About half of the
15 evaluated patients (two of which had PCBCL) had local tumour regressions and about a third also
had regressions of non-injected distant lesions – suggesting systemic immune activation after
intralesional therapy.

Patients tolerated treatment well, and half had fever responses.

13

These

findings support the notion that the host‘s immunity can be enlisted in an anti-tumour response and
that by using an accessible tumour a systemic immune response can be achieved that is able to effect
tumours at distant sites from the treated lesion.
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8.2

Patient Case Histories 1 – 14

8.2.1

Case history Patient 1 (Pt1)

Pt1 was 48 years old when she was diagnosed with left breast cancer in August 1997. She declined all
mainstream treatment and initially commenced traditional SC VAE treatment. Subsequent
intratumoural (IT) VAE treatment alone led to a complete and durable regression. She relapsed 5
years later and had a re-treatment with IT VAE before having surgery.
History. Pt1 was G0P0, 2 years postmenopausal and had a 10 year history of bilateral fibrocystic
breasts. She had 3 previous aspirations and one biopsy (benign) of the right breast. In 1996 she had
noticed a persistent lump in the left breast and delayed investigating this. In August 1997 Pt1
presented with a 2.5-3cm lesion in the upper outer quadrant (UOQ) of the left breast (LB) and one or 2
clinically suspect left axillary lymph nodes (LNs) measuring <1cm. A fine needle aspirate cytology
(FNAC) confirmed malignancy (C5); hormone sensitivity could not be ascertained from the FNAC.
She declined further staging investigations and was clinically staged at T 2N1M0. She was
recommended mastectomy, axillary clearance, radiotherapy to the breast and axilla, and probably
chemotherapy and 5 years hormone therapy if the nodal status and hormone sensitivity were
confirmed. She declined all these options and a critical factor in her decisional process was the
imperative to preserve physical and psychological well-being. With regards to surgery, she could not
be reassured that alternatively, breast conserving surgery and axillary sampling was an option and
unlikely to compromise her mobility and quality of life significantly. Furthermore, she viewed
mainstream medicine as harsh and unnatural – and that adjuvant therapies would be harmful to her and
unacceptably compromise her quality of life. In line with this view, she preferred natural treatments,
had made dietary changes and was taking some supplements.
Pt1 was a wheelchair dependent paraplegic as a result of a spinal cord injury (SCI) at age 18. In
addition to restricted mobility she had a range of SCI related co-morbidity including: intermittent
spasticity, but no neurogenic pain; bowel dysfunction; recurring UTIs and took rotating antibiotics to
prevent these. She was otherwise healthy; had no known allergies or intolerances and was mistletoe
naïve. Her family history was negative for breast, ovarian, prostate and colorectal cancer. She was
vegetarian, did not smoke or consume alcohol.
On presentation. Pt1 presented at Park Attwood Clinic in October 1997 with a view to VAE
treatment. After detailed discussions informed consent was based on the understanding that VAE
treatment could not replace recommended mainstream therapies. She also agreed to reconsider
surgery, should her tumour progress.
VAE treatment. Pt1 initially received 4 months traditional VAE treatment, using low doses and SC
injections only. During this Pt1 had no treatment related temperature responses; she did have one
febrile infection (UTI), with a highest recorded temperature of 38.0 0C and ≥37.7 0C lasting for 2 days
(day 96-97). The tumour increased during this treatment to measure 4.5cm Ø palpable and there was
some increase of the axillary lymphadenopathy. Nevertheless, Pt1 continued to decline surgery and
second line intratumoural (IT) VAE treatment was commenced and is detailed in Table 1. Over 2
months she had 8 weekly IT and one SC injection, followed by another 1.5 month SC injections alone.
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During IT VAE treatment Pt1 had 5 temperature responses of <38 0C and lasting for <24 hours. The
highest recorded values were: 37.7 0C (after 3rd IT with 60mg VAE); 37.7 0C (after 4th IT with 100mg
VAE); 37.6 0C (after 5th IT with 100mg VAE); 37.5 0C (after 6th IT with 100mg VAE) and 37.4 0C
(after 7th IT with 120mg VAE). Although these readings cannot be classified as fever, the rise was in
response to VAE injections and may have been biologically significant in her case.
A significant reduction of tumour size was noted and on review at 4 months after commencement,
there was no palpable tumour in the breast and the 2 remaining LNs had become small and soft. This
was independently confirmed by her GP and surgeon. No confirmatory imaging was pursued. Thus,
this was clinically a complete response (CR). Pt1 remained in clinical remission for 5 years until she
relapsed in 2003 in the same area of the LB.
Table 1. Pt1: overview of VAE treatment: 4 months with SC alone (10/97 – 3/98);
1.8 months intratumoural treatment (25/3 – 21/5/1998) and 2 months SC continuation therapy
until CR (28/5-19/7/98). Only Abnobaviscum® Mali was used.

Month

Day’s &

VAE

Tumour

intervals

number and dosage / session

By palpation

Intratumoural
subcutaneous
SC induction treatment
0
1 - 169
-48 x (total:58.44mg)
Intra-tumoural treatment
5.8
174
1 x 2mg
-181
1 x 20mg
-189
1 x 60mg
-195
1 x 100mg
-203
1 x 100mg
-211
-1 x 2mg
216
1 x 100mg
-223
1 x 120mg
-7.6
230
1 x 80mg
-237
-1 x 2mg,
244-289
-7 x 2mg, 6 x 20mg a
9.7
291
--End of VAE treatment
Number applications
8x
15 x
b
VAE dose/application
0.58G
0.14G
Total VAE dosage
0.72G
a
b
twice a week, alternating 2 and 20mg
not counting SC induction

2.5 x 3cm
4.5cm

1.5 x 2.5cm

1.5 x 2cm

Impalpable

Tolerability. Pt1‘s SC pre-treatment had elicited grade 1 inflammatory site responses of up to 5cm
erythema, with grade 1 fatigue for <24 hrs. Other than the single febrile UTI, she had no treatment
associated temperature responses. During the subsequent VAE treatment the temperature responses
were accompanied by marked 24 hours grade 1-2 fatigue following the IT injections, which lessened
with each subsequent application. She had marked grade 2 inflammatory site responses that could
take up to 4 days to resolve.
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Relapse. After the CR, Pt1 had SC continuation therapy and kept well with no further febrile
infections or other occurrences. However, she relapsed in September 2003 after an unscheduled
treatment pause of 10 months. She again presented with a 2-3cm lesion in the axillary tail of the left
breast, which was confirmed by core biopsy: G3 invasive IDC and both oestrogen and progesterone
receptor negative. As before there were palpable axillary LNs; staging: pT 2(c)N1M0. The subsequent
axillary clearance confirmed these to be involved: 11 out of 12 LNs contained carcinoma. She
decided for neo-adjuvant IT treatment with VAE prior to surgery, but declined chemotherapy.
At the start of re-treatment with IT VAE in November 2003, the tumour measured 3–3.5cm palpable
and there were 3 mobile and hard LNs in the left axilla. Re-treatment is summarised in Table 2 and
ITIs were given in both the breast tumour and axillary LNs. SC were given concurrently and the
intervals between ITIs where often longer than a week. As expected, no febrile responses occurred.
No change in tumour size was noted over the entire treatment period and the axillary LNs did not
progress: stable disease (SD).
Table 2. Pt1: summary of re-treatment with IT VAE (4/11/2003-12/5/2004; 6 months).

Month

0

1

Day

1
8
15
22
29
36
43
50 + 57
64
71
78
85-106
112
119+126
133
154
161
168
175+183
189

VAE

Tumour

number and dosage / session
Intratumoural
Subcutaneous

By palpation

Treatment at relapse
1 x 22mg
-1 x 60mg
-1x 100mg, 1 x 20mg a
-a
1x 100mg, 1 x 40mg
-1x 140mg, 1 x 40mg a
-1x 140mg, 1 x 40mg a
-1x 140mg, 1 x 40mg a
--2 x 40mg
1x 140mg, 1 x 20mg a
--1 x 60mg
1x 140mg, 1 x 20mg a
--1x 40mg, 3x 20mg b
1 x 20mg c
--2 x 10mg c
1 x 160mg
-1 x 80mg
-1 x 80mg
-1 x 40mg
--2 x 40mg
1 x 160mg
-End of treatment

198

3 x 3.5cm

No change
mastectomy

Number applications

17 x
11 x
VAE dose
0.194G
0.34G
Total dosage
2.28G
a
larger dose in breast lesion; smaller dose in axillary lymph node
b
once weekly
c
Iscador M
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Tolerability. The first ITI elicited a grade 1 loco-regional urticarial response; this lessened on
subsequent administrations and no hypersensitivity developed thereafter. Following IT injections, Pt1
had grade 2 fatigue for <48 hours and the 2–3 week intervals allowed for full recovery. A significant
eosinophilia up to 3.18 x 10^9/L (normal < 0.70) was detected on one occasion, all other haematology
and biochemistry was normal.
Post script. In May 2004 Pt1 had a left mastectomy and axillary clearance. Definitive histopathology
confirmed: the tumour measured 2.4cm; Grade 3 IDC; ER–/PgR–(HER2 not ascertained); node +
(11/12). She made a good recovery and did not develop lymphoedema or painful arm syndrome. She
resumed SC VAE treatment. Eighteen months later a left SCS lymphadenopathy developed and her
disease slowly progressed locally. She died in December 2007, 10 years after diagnosis.
Timeline.
08/1996
Lesion 1st noticed
08/1997
Diagnostic FNAC (C5); T2N1M0
10/1997
16 weeks traditional SC VAE treatment
03–05/1998
2 months first line IT VAE treatment
07/1998
CR; 5 years remission
09/2003
Relapse; T2N1M0
11/2003–05/2004
6.7 months second line IT VAE treatment
05/2004
Left mastectomy + axillary clearance: G3 IDC; ER/PgR–; Node + (11/12)
10/2005
Small volume lymphadenopathy left SCS; steady disease progression
12/2007
Died
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8.2.2

Case history Patient 2 (Pt2)

Pt2 was 49 years old when she was diagnosed in August 1999 with left breast cancer (BC). She had
declined all conventional cancer treatments and had VAE treatment alone. Her illness progressed
steadily to her death 13 months after diagnosis.
History. Pt2 had a 10 year history of fibro-cystic breast disease and in August 1999 she presented
with a 13mm suspect lesion in the left breast (LB). FNA cytology was inconclusive (C3/4) but taken
together with the imaging the findings were very suggestive of malignancy. She had declined further
staging investigations, as well as conventional treatments. She later agreed to core biopsy (April
2000), which showed a Grade 2 IDC and the oestrogen receptors were strongly positive. This finding
did not persuade her to take tamoxifen. In line with her life view and alliance with complementary
therapies, she wished to rely on natural means alone.
Pt2 was premenopausal and G0P0 and had had a hysterectomy for fibroids earlier in 1999, with ovarian
preservation. She had a positive family history with her mother having had breast cancer. Pt2 took no
regular medications, had no formal allergies or intolerances and was mistletoe naive. She was in good
general health, took herbal medications and had made dietary changes.
At presentation for VAE treatment at Park Attwood Clinic in November 1999 she had a 4-5cm
palpable tumour in the central-inferior quadrant of the left breast with no palpable regional
lymphadenopathy (clinically T3N0Mx). After thorough discussions, informed consent for VAE
treatment was based on the understanding that this did not replace recommended treatment and Pt2
agreed to reconsider surgery in the future.
VAE treatment is summarised in Table 1. This commenced with a traditional low dose SC induction
format, which did not elicit a temperature response, but moderate (grade 1) site responses. Only
Abnobaviscum® Mali was used. Two months prior to starting VAE treatment, the ultrasound
measurements of the primary tumour were 1.3 x 1.3cm and this steadily increased to 2.5 x 1.6 x 1.5cm
under SC VAE treatment. At this point intratumoural (IT) VAE administration was commenced. No
temperature or febrile responses occurred associated with the IT injections; also, Pt2 had no febrile
infections. During IT treatment the tumour size increased further to 3.2cm in the 3 rd month of
treatment and then stabilised. However, Pt2 developed ascites 8 months after starting treatment and
died shortly after.
Table 1. Pt2: overview of 9.4 months VAE treatment: traditional SC induction,
followed by IT treatment.

Month

Day’s &

VAE

Tumour

intervals

-2

number and dosage / session
Intratumoural
subcutaneous
Before VAE treatment

US or palpation

1.3x1.3cma

Traditional SC induction treatment
0

1-7
10-17
21
24-29

-----

3 x 0.2mg
3 x 1mg
1 x 1.5mg
3 x 2mg

(4x5cmb)
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1

31
34
36-45

----

1 x 4mg
1 x 10mg
4 x 20mg

1 x 40mg
1 x 100mg
2 x 140mg
1 x 100mg
4 x 200mg
1 x 160mg
3 x 200mg
-1 x 160mg
-2 x 200mg
1 x 120mg
-2 x 200mg
-1 x 140mg
1 x 180mg
3 x 200mg
-1 x 200mg
-----

-------1 x 20mg
1 x 40mg
--1 x 20mg
-1 x 60mg
---1 x 60mg
-1 x 40mg
1 x 40mg
1 x 40mg

1.6x2.6x2.8cma
2.5x1.6x1.5cma

Intratumoural treatment
2

3

6

9.4

49
57
64+71
78
85-106
114
119-132
139
147
154
161+169
175
182
190+196
203
211
218
226-246
253
260
269
276
283

Number of applications
VAE dose
Total dosage
a

3.2cma

3x2.5cmb

End of VAE treatment
25 x
24 x
4.28G
0.43G
4.71G

by ultrasound; b by palpation

Tolerability. Pt2 had no temperature responses and the inflammatory site responses lessened early on
during treatment. She also tolerated the high dose IT, felt strong and energetic and had no pain or
discomfort of note, other than fatigue (grade 1) immediately following administrations. Her wellbeing was maintained until fatigue and ascites developed in month 7 and 8 respectively.
Post script. Pt2 continued to decline mainstream treatment for her progressive disease and died in
September 2000.
Timeline.
08/1999
09/1999
11/1999
12/1999
02/2000

Diagnosis: 1.3cm Ø lesion (C5): pT2N0M0
US: 1.3 x 1.3cm Ø
4-5 Ø palpable tumour; cT3N0Mx
Commenced traditional SC VAE treatment
US: Ø 1.6 x 2.6 x 2.8cm.
Commenced ITI: 25 weekly pulses, escalating 40>200mg VAE
US: Ø 3.2cm [↑10%]; palpable LN‘s (assumed reactive)
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03/2000
07/2000
09/2000

US: Ø 3.5cm. [↑25%; PD] Biopsy: G2 IDC; strongly ER+
Declines Tamoxifen
Progressive with multiple metastatic deposits liver
Continues SC VAE
Died
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8.2.3

Case history Patient 3 (Pt3)

Pt3‘s history of relapsing breast cancer extended over 10 years, during which time she had one local
recurrence. Other than primary VAE treatment and breast conserving surgery, she had no other
mainstream cancer treatment.
History. Pt3 was 49 years old when she was diagnosed with cancer of the right breast (RB) in May
2002. She presented with a 3–3.5cm tumour in the right breast. There was no palpable regional
lymphadenopathy and a core biopsy confirmed malignancy (B5b). She was G2P2, premenopausal,
had no risk factors and the family history was non-contributory. She had a history of renal calculi but
no current co-morbidity; took no regular conventional medications; had no formal allergies and was
mistletoe naïve. Her Karnofsky performance status was 100%.
The final histopathology after primary VAE treatment and wide local excision (WLE) showed: 20mm
Ø Grade 3 IDC; with DCIS the whole tumour measured 38mm; ER weakly + (10%); PgR not
ascertained; HER2+; no lympho-vascular invasion; posterior margin narrow (1mm); one lymph node
(LN) was excised but contained no carcinoma. Pathological staging confirmed the pre-surgical
findings: pT2N0Mx. Nottingham Prognostic Index (NPI): 3.4.
Pt3 had been recommended either mastectomy without radiotherapy (assuming the axillary nodes were
negative) or wide local excision (WLE) followed by radiotherapy and chemotherapy; hormonal
treatment was not considered to have added benefit.
On presentation for VAE treatment at Park Attwood Clinic in May 2002 – her options were further
discussed and Pt3 decided for neo-adjuvant VAE treatment followed by WLE, but declined
radiotherapy and chemotherapy. Informed consent for high dose and febrile induction VAE therapy
was based on the understanding that this would not replace recommended mainstream therapies.
VAE treatment is detailed in Table 1 and comprised 3.5 months with a combination of intratumoural
(IT) and SC applications. Pt3 had one initial temperature response of 37.7 0C following the 2nd IT
injection (day 12; 20mg VAE); subsequently she had 4 febrile responses, 3 of which were >39 but <40
0
C (grade 3), lasting for <24 hours with associated sickness behaviour and grade 1–2 fatigue. The
maximum recorded values were: 38.5 0C (after 3rd IT with 40mg VAE); 39.5 0C (after 4th IT; 60mg
VAE); 39.3 0C (after 5th IT; 60mg VAE) and 39.8 0C (after 6th IT; 80mg VAE). During treatment the
RB tumour hardened but did not increase in size; an axillary LN became palpable on day 96, but was
found to be reactive on histology. Taken together: Pt3 had optimal febrile induction and stable disease
(SD). Pt3 made a good recovery following surgery (day112) and continued VAE treatment, which is
shown in Table 3. Tolerability. Pt3 tolerated the febrile responses and marked associated sickness
behaviour and fatigue. There were no sequelae.
Table 1. Pt3: neo-adjuvant VAE induction treatment (23/05–6/09/2002; 3.5 months)
Month

0

Day

1
5

VAE

Tumour

number and dosage / session

ultrasound

Intratumoural
subcutaneous
Induction
-1 x 0.2mg
1 x 2mg
--

3 x 4cm
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3.5

12
19
26
33
40
47
54
61
68
75
82
89
96
103
107

4

112

1

2

3

N0 applications

1 x 20mg
-1 x 40mg
-1 x 60mg
-1 x 60mg
-1 x 80mg
-1 x 80mg
-1 x 100mg
--2 x 20mg a
1 x 20mg b
-1 x 20mg b
-1 x 100mg
-1 x 140mg
-1 x 140mg
--2 x 20mg a
-2 x 20mg a
End treatment
--13 x
4x
0.86G
0.12G
0. 98G

3.5 x 3.5cm

lumpectomy

VAE dose/app
Total dosage
a
In two separate sites
b
Dose not further escalated, to avoid increase of tumour before surgical re-assessment
on day 82.

Recurrence. In September 2006, 4 years after initial diagnosis, Pt3 had a small recurrence in the
surgical scar of the right breast, confirmed malignant by core biopsy. The final histopathology
showed: 14mm Ø grade 3 IDC; ER+ (2/8)/PgR–/HER2+; two of the three sentinel lymph nodes
contained (intra-capsular) carcinoma, and one a micrometastatic deposit. Accordingly, for this
recurrence she was restaged as T1N1M0; NPI 4.28. She was recommended right mastectomy, axillary
clearance and adjuvant chemotherapy. After due consideration she opted for intra-tumoural VAE retreatment (shown in Table 2), excision of the recurrence and sentinel node biopsy (SNB); she declined
chemotherapy. Re-treatment with VAE comprised 2.3 months of both IT and SC application with an
increased dose compared with induction treatment 4 years earlier.

Table 2. Pt3: VAE treatment of recurrent tumour in right breast (15/9–25/1/2006; 2.3 months)
Month

0

1

Day

1
6
9
13
20
27
34
41

VAE

Tumour

number and dosage / session

ultrasound

Intratumoural
subcutaneous
Re-treatment of recurrence
1 x 40mg
1 x 20mg
1 x 80mg
1 x 20mg
1 x 80mg
1 x 20mg
1 x 160mg
1 x 40mg
1 x 200mg
1 x 40mg
1 x 160mg
1 x 40mg
1 x 160mg
1 x 40mg
1 x 160mg
1 x 40mg

8 x 13mm

98

2
2.3

48
55
62
68
71

2.5
76
No applications
VAE dose/app
Total dosage

1 x 160mg
1 x 40mg
1 x 160mg
1 x 40mg
1 x 160mg
1 x 40mg
1 x 40mg
-1 x 40mg
-End treatment
--11 x
13 x
0.15G
0.46G
1.98G

14mm
Surgery

Post script. Pt3‘s subsequent continuation VAE treatment is shown in Table 3. To date, she retained
inflammatory site responses for > 48 hours and had moderate grade 1 fatigue < 24 hours after SC
injection. In view of the recurrence and the positive nodal status, the VAE treatment plan was
developed with regular intravenous VAE application in addition to the weekly SC injections.
Furthermore, a right axillary LN was targeted for intralesional injection. This LN had reduced in size
on ultrasound from 12.8 x 9.1mm (September 2006) to 7.5 x 6mm (October 2008). Also, in May 2009
a small (<5mm) clinically suspect LN appeared in the left SCS and has since been injected. No further
lymphadenopathy has developed to date. Noteworthy is that Pt3 had 3 febrile infections: an UTI in
September 2008 (>40 0C); influenza in May 2009 (>39 0C); URTI in February 2008 (>38 0C). She
recovered fully from all episodes and has kept well.
Table 3. Pt3: summary of VAE treatment by year

Year
Year 1
Year 2
Year 3
Year 4
Year 5

Dates
5/02-9/02 a
9/02-5/03 b
5/03-5/04
5/04-5/05
5/05-5/06
5/06-9/06
9/06-11/06 c

Number of
applications
IT SC IV
13
11
4d
7d
5d
8e

4
37
52
54
51
16
13
46
95
96
94

6
5
5
8

VAE dosage
Per
period

Per treatment year

0.98G
0.76G

0.40G
1.98G
2.48G

12/06-5/07
Year 6
5/07-5/08
Year 7
5/08-5/09
Year 8
5/09-5/10
4.67G
Cumulative VAE dose:
21.27G
a
Induction treatment; b Post-induction treatment
c
Recurrence: resumed IT
d
Right axillary LN e Right axillary node + SCS node

1.74G
1.02G
1.13G
1.16G

4.86G
3.58G
3.12G

Time line.
05/2002

Diagnostic core biopsy (B5b); cT2N1M0
3.5 months neo-adjuvant VAE treatment
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09/2002
09/2006
11/2006
01/2007
06/2009
06/2010

WLE: pT2pN0Mx. NPI 3.4
Continuation VAE treatment (SC)
Scar recurrence; 2.3 months IT/SC VAE re-treatment
Excision + SNB: pT1pN1M0; NPI 4.28
Commenced regular IT of LN, and IV VAE
One clinically suspect LN right SCS; no histology (cT0N3cM0)
No change
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8.2.4

Case history Patient 4 (Pt4)

Pt4‘s history of relapsing breast cancer extends over 8 years. She had a complete remission of the
recurrence following primary VAE treatment and had no other therapies.
History. Pt4 was a 45-year-old premenopausal lady when she relapsed with breast cancer in 2003.
She was first diagnosed in 1999 with a 3.2 x 3.8cm Grade 2, hormone sensitive invasive ductal
carcinoma (IDC) of the left breast (LB) and staged pT2NxM0. This was treated with a wide local
excision (WLE) but no axillary clearance. She was recommended adjuvant chemotherapy,
radiotherapy to the breast and 5 years hormonal treatment, which she declined. Instead, she pursued
nutritional therapy and had regular intravenous vitamin B17 (Laetril) for about one year.
The recurrence was in the same quadrant of the LB and confirmed by core biopsy as a Grade 3 IDC.
Initially the tumour was reported oestrogen sensitive (ER+), but on review of the immunohistochemistry in 2008 reported as: ER–/PgR+ and HER2+. An ultrasound had shown pathological
lymph nodes (LNs) in the left axilla, the largest measuring 25 x 13mm. LFTs, FBC and CXR were
normal. Pt4 had no symptoms of metastatic disease, declined further staging examinations and was restaged cT3N1M0. The hospital team recommended left mastectomy with axillary clearance, adjuvant
chemotherapy and possibly radiotherapy. She declined this approach, but on further discussion (and
based on the initial report on hormone status) she reluctantly agreed to neo-adjuvant tamoxifen to try
render the breast amenable to breast conserving surgery. She agreed to regular reviews with a surgical
team, with a view to reconsider surgery. However, when her tumour reduced during treatment, she
deferred surgery and subsequently decided against it.
On presentation at Park Attwood Clinic in August 2003 Pt4 was in good general health, had no comorbidities and her Karnofsky Performance Score was 100%. She took no regular conventional
medications; had no formal allergies or hypersensitivities and was Mistletoe naïve. She was a nonsmoker and did not drink alcohol; she had no family history of breast or ovarian cancer; her mother
had been treated for melanoma. The tumour in the left upper breast measured 5 x 7 x 3cm on
palpation, was not adherent to underlying structures and the overlying skin was healthy looking.
There was one 1-2cm palpable left axillary LN. Informed consent for VAE treatment was based on
the understanding that VAE could support but not replace recommended conventional treatments.
Although she had agreed to neo-adjuvant tamoxifen alongside primary VAE treatment, she
discontinued this after 11 weeks. In any event, the tumour was ER–/PgR+.l
VAE treatment is summarised in Table 1. Pt4 had high dose, febrile induction therapy, comprising
both SC and intratumoural (IT) injections. Initially Abnobaviscum® Mali was used and later
Abnobaviscum® Fraxini. IT injections were commenced after the core biopsy on day 10. The febrile
induction was skewed towards IT application with no substantive SC doses. The IT injections were
given in breast lesion, as well as the axillary node on four occasions until this had become impalpable.
The weekly VAE dose escalations elicited marked local and systemic reactions with sickness
behaviour. Pt4 had one short and moderate temperature response of 37.7 0C (after 1st IT, with 20mg

l

About 5% of BC‘s are ER–/PgR+; the PgR status contributes little to the likelihood of having a positive response

to hormonal manipulation; there is about an overall 10% chance of responding ; Dowsett et al 20061
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VAE) and a total of 5 treatment related febrile responses (>38.0 0C), 2 of which lasted a little >24
hours. The highest recorded values were: 39.3 0C (after 2nd IT with 30mg VAE); 38.7 0C (after 3rd IT
with 40mg VAE); 38.8 0C (after 4th IT with 80mg VAE); 38.5 0C (after 5th IT, 160mg VAE) and 38.4
0
C (after 9th IT on day 79, with 220mg VAE).
Table 1. Pt4: overview of VAE treatment (8/2003 – 11/2005; 27.7 months).

Month

Day &
intervals

VAE

Tumour

Number and dosage / session
Intratumoural
subcutaneous

By palpation

Induction phase
0

1

1
2
4
7
10
11
14
23
30
37
44

------1 x 20mg
1 x 30mg
1 x 40mg
1 x 80mg
1 x 160mg

1 x 0.02mg
1 x 0.2mg
1 x 2mg
1 x 0.2mg
-1 x 2mg

5 x 7cm.

Core biopsy

Day18: started tamoxifen
-----

Post-induction phase
2

3

6

12

24.4

51
58
65
72
79
86
94
100
107
114
121
149
156-205
244
310
338
380
401
429
478
510
585
625
653
681
746
785-827

1 x 120mg
1 x 160mg
--

1 x 140mg, 1 x 80mg a
1 x 160mg, 1 x 60mg a
1 x 150mg, 1 x 50mg a
--1 x 140mg, 1 x 20mg a
--

1 x 160mg
--- d
-1 x 60mg
1 x 50mg
1 x 60mg
-1 x 60mg
1 x 60mg
1 x 60mg
1x 60mg
1 x 120mg
1x 120mg
1 x 60mg
1 x 80mg
--

1 x 20mg
-1 x 80mg b
---1 x 80mg b
1 x 40mg
1 x 40mg
1 x 80mg
-1 x 40mg
8 x 60mg c
1 x 60mg d
-1 x 20mg
1 x 20mg
1 x 40mg
1 x 20mg
1 x 20mg
1 x 20mg
1 x 20mg
----7 x 20mg c

3 x 7cm

7 x 8cm
Stop tamoxifen

6 x 6cm

3.5 x 4cm
2 x 2.5cm

1 x 2cm

? 2.5cm
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27.7

834

1 x 80mg

--

impalpable

End intratumoural treatment
Number applications
VAE dose/application

24 x
2.44G

35 x
1.22G

Total dosage VAE
3.66G
both breast tumour (higher dose) and axillary node injected
b
given over 2 abdominal sites, i.e. 40mg each
c
given once weekly
d
becomes needle phobic: no IT and few SC injections over that period
a

Initially, the tumour increased to 7 x 8cm. Pt4 discontinued tamoxifen after 11 weeks. At 4.5 months
a clinically significant tumour reduction to 3.5-4cm was recorded and the axillary LN was impalpable.
This prompted Pt4 to defer the surgery that she had agreed to. VAE treatment continued but with
unscheduled interruptions and increasing intervals due to a needle phobia. SCs were infrequent and IT
injections were interrupted for 6 months. Nevertheless, the tumour continued to reduce and at 10
months the breast lesion was just over 1 cm on palpation – when monthly IT treatment was resumed in
the area of residual thickening in the central quadrant of the left breast, which was assumed still
pathological. A last breast injection was given at 27.7 months. She had no regular self-administered
SCs in between visits. In spite of the ostensibly suboptimal VAE treatment during this time, the
tumour continued to reduce and at 27 months the breast lesion was impalpable – confirmed by her
surgeon consistent with a complete clinical response (CR). Pt4 declined confirming imaging and
continued to decline definitive surgery to ensure optimal local control.
Tolerability. The VAE treatment associated burden at induction featured marked sickness behaviour
and high grade febrile reactions, but was well tolerated and symptoms resolved spontaneously without
sequelae. Post-induction, she experienced <24 hour grade 1 non-intrusive fatigue after ITs/SCs. The
inflammatory site responses lessened to <2 days erythema and cutaneous lumpiness. No local or
general hypersensitivity was observed.
Postscript. Pt4 continued VAE treatment through local assistance and had regular SC injections with
on average 100-120mg VAE/month. She tolerated treatment very well and maintained an excellent
quality of life. She attended for review by her surgeon on two further occasions: April 2006 and
March 2007, who found no palpable lesion within the left breast and some non-suspect feeling LN‘s in
the left axilla. She declined US and mammography. In June 2007 she relapsed with cerebral
metastases and died in November 2007 – 4.3 years after relapse and commencing VAE treatment.
Timeline.
06/1999
05/2003
08/2003
01/2004
08/2004
11/2005
06/2007
11/2007

Diagnosis; had surgery alone; T2NxM0
Recurrence; T3+N1M0
Started VAE treatment
Tumour reduced by 40 %
Tumour reduced by 80-85 %
CR confirmed (27 months)
Relapsed with brain metastases
Died
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Reference
1 Dowsett M, Houghton J, Iden C, Salter J, Farndon J, A‘Hern R et al. Benefit from adjuvant
tamoxifen therapy in primary breast cancer patients according oestrogen receptor, progesterone
receptor, EGF receptor and HER2 status. Ann Oncol. 2006;17:818–26
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8.2.5

Case history Patient 5 (Pt5)

Pt5 had a history of relapsing synchronous bilateral breast cancer (SBBC) extending over 8 years.
Initially, she received traditional SC VAE induction treatment concurrent to neo-adjuvant
chemotherapy (which was not completed), followed by surgery and radiotherapy. The subsequent 3
relapses were treated with neo-adjuvant intratumoural (IT) VAE and surgery. She received no other
adjuvant treatments until 2009 when she started hormonal treatment after her last surgery.
History of treatment. Pt5 was 53-years-old and postmenopausal when she was first diagnosed with
SBBC in 2002. The left breast (LB) had a 10-12cm tumour Grade 3 (ER–) invasive ductal carcinoma
(IDC), (T3N0M0); the right breast (RB) had an impalpable tumour, Grade 1 IDC (ER unknown). She
was treated with 4 cycles of neo-adjuvant chemotherapy (FEC) m and had no tumour response.
Concurrently, Pt5 had VAE induction and as this therapy format comprised a traditional low dose SC
format with typical marked inflammatory site responses – febrile responses were not expected.
However, she had 7 episodes of raised temperature (4 of those ≥38 0C) of which 2 appeared associated
with chemotherapy and unrelated to VAE injections. The maximum recorded values were: 38.0 0C
(after 3rd SC, and 1st 2mg VAE); 38.1 0C (after 4th SC; 2mg VAE); 38 0C (after 1st chemo on day 17);
37.9 0C (after 5th SC; 2mg VAE); 37.6 0C (after 6th SC; 2mg VAE) and 38 0C (after 2nd chemo, day50).
In addition she had postoperative fever (38.5 0C) and one further febrile episode (38.2 0C) 14 days
after surgery and unrelated to VAE.
Following left mastectomy, the axillary nodes were not affected and she had radiotherapy to the chest
wall and axilla. The RB tumour had resolved on follow up mammography and no further action was
taken on this. She had been recommended further adjuvant chemotherapy but felt that the potential
benefits did not outweigh the predictable deleterious effects. She had less concerns about local
management with surgery and radiotherapy. She had a stoic approach to her mortality and rather
appreciated quality of life. This approach, together with the fact that she had felt well with the VAE
treatment informed her future decisions. She continued a SC VAE maintenance regime.
Recurrences. Two years later (April 2004), she had a 9 x 7 x 5cm right axillary recurrence (Grade 3
IDC; ER–; HER2–). This was first treated with 3 IT VAE injections and subsequently excised. Pt5
had one single febrile response of 39.4 0C (after 3rd IT; 100mg VAE). The surgical margins were
narrow, but she had no radiotherapy to the right axilla to avoid lymphoedema and continued SC VAE.
Nine months later (December 2004) she developed another (smaller) right axillary recurrence, which
was re-treated with 4 IT VAE injections and excised. She had no febrile responses to this. Although
an occult primary in the RB was assumed to be active, no surgery was proposed. SC VAE
continuation treatment was maintained.
Four years later (2009) the tumour in the right breast declared itself, and was treated with 5 IT VAE
injections followed by right mastectomy in July 2009. Restaging failed to show distant metastases or
deeper lymphadenopathy of the mediastinum.

m

5-Fluoracil, epirubicin and cyclophosphamide.

105

Table 1. Pt5: Overview of VAE treatment: initial ‗traditional induction‘ concurrent with
chemotherapy (2002-03); 3 subsequent neo-adjuvant IT VAE treatment episodes shown in
response to relapses (2004, 2005, 2009). Interval VAE treatment (SC) not shown in detail.

Year

Day’s &
intervals

2002

VAE

Tumours
(pathology)

number and dosage / session
Intratumoural
Subcutaneous

VAE induction
1-137
-19 x [152mg VAE] a
17,50,71,92
4 x FEC chemotherapy
143
L-mastectomy
SC VAE continuation treatment

2004

12 x 10cm

First recurrence (R-axilla)
1
10
17
30

1 x 20mg
1 x 60mg
1 x 100mg

b

9 x 7 x 5cm

Excision

SC VAE continuation treatment
2005

2009

Second recurrence (R-axilla)
1
5
9
19
30

1 x 80mg
1 x 80mg
1 x 100mg
1 x 100mg

1
4
11
17
28
51

1 x 15mg
1 x 30mg
1 x 100mg
1 x 160mg
1 x 180mg

b

<2cm

b

3 x 3cm

Excision
SC VAE continuation treatment
Third relapse (primary RB)

R mastectomy
Followed by SC VAE continuation treatment
a
Total dose VAE was 152mg
b
SC not shown, as ITs were considered the main component of treatment.
Tolerability. The febrile episodes during Pt5‘s traditional induction, although unexpected, were well
tolerated with minimal sickness behaviour. The post-induction maintenance doses of 2mg SC VAE
continued to elicit 2-4cm site responses. With IT treatment at relapse in 2004, Pt5 had a grade 1
generalised urticarial reaction, which resolved without antihistamines. With the second IT treatment
in 2005, she had one occurrence of a marked urticarial reaction at the IT injection site together with
generalised pruritus. Typically, she experienced 2 days of grade 1 fatigue post IT injection. During
treatment at relapse in 2009, no hypersensitivity or temperature reactions occurred, and she had only
grade 1 fatigue. Subsequent maintenance treatment with 2mg SC VAE (Abnobaviscum® Fraxini)
continued to elicit a <3cm site response and had an energising effect. VAE treatment was deferred
during cellulitis episodes.
Post script. At review in May 2010 Pt5 was keeping generally well, although she had developed
lymphoedema of the right arm in 2007 and had had several episodes of (febrile) cellulitis requiring
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antibiotic treatment. The lymphoedema was managed by regular manual lymphatic drainage,
acupuncture and a sleeve. Her energy levels were good, her Karnofsky Performance Status 90%. She
continued Letrozole and VAE, 2 mg SC twice weekly.
Timeline.
10/2002

03/2003

04/2003
04/2004
05/2004
06/2004
12/2004
01-02/2005
02/2005
02/2007
05/2009
05-06/2009
07/2009
08/2009

Diagnostic core biopsy LB: 10-15cm Ø tumour (ER-) cT3N0M0
Impalpable tumour RB: ―G 1 breast cancer‖ (no ER/PgR)
Commenced neoadjuvant low dose SC VAE / 4.5 months
Had 4 x FEC neo-adjuvant chemotherapy
Left mastectomy, axillary clearance (III); immediate TRAM flap reconstruction.
Tumour 120x110mm Ø G3 IDC; ER–ve; Node–ve (0/40); pT4N0 (Stage 3B)
Radiotherapy to chest wall & axilla
Continues SC VAE
Mammography of RB: no lesion; no action taken
Recurrent 6cm Ø mass right axilla; T0N2M0
Had 3 x neo-adjuvant IT VAE; one febrile reaction
Excision: 90x70x50mm; grade3 IDC ER–/HER2–; margin <0.1mm
1/26 LN‘s involved; no radiotherapy; continuous SC VAE
Recurrence 1-1.5cm Ø medial to scar of axillary tail RB; G3 IDC
Had 4 x neo-adjuvant IT VAE
Excision: no measurements reported; G3 IDC
Right arm lymphoedema; US: normal / no discrete lesions axilla
Relapse RB (or: primary of old declares itself): 2-3cm Ø tumour
Had 5 x neo-adjuvant IT VAE
Right mastectomy; 30x33mm Ø G3 IDC; ER+/HER–; Node + (1/26)
Letrozole.
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8.2.6

Case history Patient 6 (Pt6)

Pt6 was 56 years old when she was diagnosed with left breast cancer (BC) in 2004. She had robust
neo-adjuvant and high dose VAE treatment followed by surgery and no further adjuvant cancer
treatments. Although at considerable risk of relapse, she continued with VAE treatment alone and in
remission.
History. Pt6 was postmenopausal when in July 2004 she presented with a left breast tumour
measuring >5cm and palpable axillary nodes. She was clinically staged cT3N1M0. A core biopsy
confirmed malignancy (B5b). Final histopathology after mastectomy showed: 17.5mm tumour Grade
3 IDC; ER–/PgR+(4/10)/HER2–; no DCIS, no LVI; margins were clear; 3 of 11 lymph nodes (LNs)
were involved, the largest measuring 1.8cm. Pathological staging: pT2N1M0. NPI=5.35.
Pt6 was recommended neo-adjuvant chemotherapy to downstage the tumour. Furthermore, on basis of
the final histopathology of the mastectomy, she was recommended adjuvant chemotherapy;
radiotherapy to the chest wall and axilla and in view of the PgR+ status, 5 years hormonal treatment
could further improve her outcome.1
However, Pt6 had significant co-morbidity with a 16-year history of CFS/ME n with long spells of
significant fatigue and malaise. Consequently, her Karnofsky Performance status had varied from 70–
80%. She understood the importance of surgery in achieving control of her disease, but in view of her
history of CFS/ME she feared that cytotoxic medical treatment would adversely affect her health and
quality of life. She therefore decided against neo-adjuvant chemotherapy, to defer primary surgical
treatment and to proceed with neo-adjuvant VAE treatment to improve her immunity.
Pt6 was G0P0, menopausal at age 47 and with no history of hormonal replacement therapy. The family
history was negative for breast, ovarian, prostate and colorectal cancer. She took no regular
conventional medications and had no allergies. She had had homoeopathic mistletoe treatment in the
past. Pt6 was a non-smoker and did not consume alcohol.
On presentation for VAE treatment at Park Attwood Clinic in August 2004, her KPS was 80%. The
tumour measured 3 x 4cm on palpation, and she had 2 mobile axillary LNs. Although shocked by the
diagnosis, she was stoic about the possibility of reduced lifespan. She understood the importance of
surgery in achieving control of her disease. She also understood that VAE treatment would not
replace recommended mainstream treatment and informed consent was based on the premise to review
her decision about adjuvant chemotherapy after surgery.
VAE treatment is summarised in Table 1 and extended over 1.4 months. Pt6 had a febrile induction
therapy and the temperature responses are shown in Fig.1. Initially she had 2 moderate temperature
responses of <38 0C, with maximum readings of 37.5 0C (after 3rd IT on day 3; 20mg VAE) and 37.7
0
C (after 4th IT on day 7; 40mg VAE). Subsequently, she had 4 febrile responses (≥38 0C), with
maximum values of 38.0 0C (after SC on day 14; 10mg); 38 0C (after 5th IT on day 22; 60mg VAE);
n

Chronic Fatigue Syndrome / Myalgic Encephalomyelitis, also known as Chronic Immune Dysfunction

Syndrome (CIDS)
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39.4 0C (after 6th IT on day 26; 100mg VAE) and 39 0C (after 7th IT on day 32; 120mg VAE). During
treatment the tumour increased from 3 x 4cm to 4.5 x 5cm, the latter measured on the day of surgery.
Table 1. Pt6: summary of neo-adjuvant VAE treatment (17/08–27/09/2004; 1.4 months)
Month

Day

VAE

Tumour

number and dosage / session
Intratumoural
subcutaneous

By palpation

Induction
0

1.4

1
2
3
7
14
22
26
32
37
42

1.6

50

1

Number applications

VAE dose
Total dosage

1 x 0.2mg
-1 x 2mg
1 x 0.2mg
1 x 20mg
-1 x 40mg
--1 x 10mg
1 x 60mg
1 x 20mg
1 x 100mg
1 x 20mg
1 x 120mg
1 x 20mg
-1 x 20mg
-1 x 60mg
End of neo-adjuvant induction treatment
mastectomy
7x
0.34G

3 x 4cm

4.5 x 5cm
(actual: 17.5mm)

7x
0.15G
0.49G

Tolerability. The febrile responses and associated grade 1-2 sickness behaviour were well tolerated,
notably with no worsening of CFS/ME symptoms during the treatment or subsequently. Inflammatory
site responses in the breast and skin were marked and painful, but resolved without treatment and
sequelae.

Fig 1. Pt6: (1) temperature recordings 5 years prior to diagnosis; (2 + 3) temperature responses during
VAE induction treatment; (2) ‗sluggish‘ initial responses; (3) marked fever responses following 6 th
(100mg) & 7th (120mg) IT – and further recordings 1 month post-operative; the latter showed
improved circadian rhythmicity. o

o

Bettermann H, Kröz M, Girke M, Heckmann C. Heart rate dynamics and cardiorespiratory coordination in

diabetic and breast cancer patients. Clin Physiol. 2001;21(4):411-20
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Postscript. The final histopathology after mastectomy: showed marked lymphoid infiltrate and areas
of necrosis, as well as prominent reactive follicular hyperplasia of the LNs – both of which were
assumed due to IT VAE injections. Postoperative recovery was uncomplicated and VAE continuation
treatment was resumed and comprised SC injections varying from once to twice weekly, with 2–20mg
doses Abnobaviscum ®. These typically elicited a site response of 4–5cm erythema and 24-hours of
non-debilitating (grade 1) fatigue. During the following 5 years Pt6 retained site responses and
moderate fatigue effects of VAE treatment. The cumulative amounts of VAE per annum are shown in
Fig.2.
Fig. 2 Pt6: annual and monthly averages of VAE continuation treatment over 6 years
Year
2004
2005
2006
2007
2008
2009

total VAE / annum
0.94 G
1.38 G
0.49 G
0.87 G
1.04 G
0.97 G

mg / month
78 mg/m
115 mg/m
41 mg/m
73 mg/m
87 mg/m
80 mg/m

Pt6 was regularly reviewed by her surgeon and follow-up mammography and surveillance were
satisfactory. At review in April 2010 she was keeping well, had fluctuating (but not disabling) fatigue
associated with her CFS/ME and was in apparent remission of breast cancer. A NPI of 5.35 is just
within the upper limit of the moderate prognostic group; a NPI of > 5.4 anticipates a 50% 5-year
survival and 13% OS at 15 years, if untreated with chemotherapy.2,3
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8.2.7

Case history Patient 7 (Pt7)

Pt7 was 44 years old when she was diagnosed with synchronous bilateral breast cancer (SBBC) in
2004. She decided for neoadjuvant VAE treatment and had optimal febrile induction – followed by
surgery. She had no adjuvant treatment and although she was in apparent remission, she is at
moderate to high risk of relapse. p
History. Pt7 presented in November 2004 with a 16mm lesion in the right breast (RB), a 13mm lesion
in the left breast (LB) and no palpable axillary lymphadenopathy. Clinically this was classified as
cT1cN0M0 for both RB and LB. At this stage she had declined surgery in favour of pursuing a CAM
approach with dietary measures and supplements. Although the RB lesion increased in size from
1.3cm to 4cm in July 2005 (cT2N0M0), she continued to decline surgery as well as neo-adjuvant
tamoxifen. The latter was suggested because she was unlikely to accept chemo- or radiotherapy. She
opted for neo-adjuvant VAE treatment in August 2005 followed by bilateral mastectomy and axillary
clearance in December 2005.
Final histopathology: RB: 35+5mm (multifocal), Grade 2 IDC; high grade DCIS and widespread
LCIS; no vascular invasion; node negative (0/13). LB: multifocal, one lesion 20x15x15mm Grade 2
mixed IDC/ILC; DCIS and widespread LCIS; another 12x10x10mm Grade 2 IDC; no vascular
invasion; node negative (0/9). Margins were clear. Hormone receptor staining: RB: ER/PgR both
strongly positive; LB: ER moderate positive and PgR strong positive; both tumours were negative for
HER2. Staging for both tumours: pT2pN0M0
Pt7 was G0P0, premenopausal and had a 9 year history of cycle related mastalgia and lumpy breasts.
Her BMI was 31.8 kg/m2. She took no regular medications; had smoked little 10 years prior and had
no other risk factors or family history of breast, ovarian or prostate cancer. She reported an allergy to
penicillin and codeine and was mistletoe naïve. Her Karnofsky Performance Status was >90%.
On presentation for VAE treatment at Park Attwood Clinic in August 2005 Pt7 remained unconvinced
of the merits and rather aware of the possible collateral damage of medical therapy, radiotherapy and
hormonal manipulation. Although she understood the rationale of the recommended mainstream
approaches, she wanted to avoid these all together. She agreed to reconsider surgery and consented to
neo-adjuvant VAE treatment on the understanding that this could not replace recommended
mainstream treatments.
VAE treatment is summarised in Table 1. Pt7 had febrile induction therapy with Abnobaviscum®
Fraxini with both intratumoural (IT) and SC application. IT application was interrupted due to a
bereavement, hence a 2 month interval between the last IT injection and surgery. Pt7 had one
temperature response (<38 0C) after the first IT/SC injection. Subsequently, she had 3 marked febrile

p

Nichol A, Bajdik C, Yerushalmi R, Speers C, L'Esperance M, Tyldesley S et al. Calculation of outcome

estimates for synchronous bilateral breast cancer patients using Adjuvant! (ASCO Annual Meeting) J Clin Oncol
26: 2008 (May 20 suppl; abstr 561): [The clinical outcomes of a 10-year patient cohort with SBBC were OS
58.0%, BCSS 72.0%, and RFS 62.0%, compared to high risk UBC: OS 64.8%, BCSS 75.8%, and RFS 63.7%.]
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responses (grade 3), 2 of which lasted for >24 hours: maximum recordings of 39.6 0C (after day 2,
with ≥38.7 0C for ≤3 days); 39.8 0C (after day 9, with ≥39 0C for 2 days) and 39.4 0C (after day 16, for
< 1day). She had marked (grade 2) inflammatory site responses to both IT and SC injections, which
resolved on every occasion without sequelae. The tumours had not increased in size during 3.9 months
VAE treatment: stable disease.
Table 1. Pt7: neo-adjuvant VAE induction treatment (16/08–11/12/2005; 3.9 months);
subsequent continuation treatment is not shown.
Month

Day

VAE

Tumour

number and dosage / session
Intratumoural
Subcutaneous

VAE induction
1 x 20mg R
1 x 2mg
1 x 50mg R
1 x 10mg
1 x 80mg L
1 x 20mg
1 x 80mg R
1 x 20mg
-1 x 20mg
L+R
1
2 x 80mg
1 x 20mg
2 x 80mg L+R
1 x 20mg
-1 x 40mg
1 x 140mg R
1 x 20mg
L+R
2
2 x 80mg
1 x 20mg
-9 x 40mg b
End treatment
4
121
--No applications
8x
19 x
VAE dose/app
0.85G
0.55G
Total dosage
1.40G
R
Right breast L Left breast
a
Palpation; b Weekly, in two separate sites.
* measurements from final histopathology (50%:PD)
0

1
2
9
16
24
31
37
46
51
58
66-118

4cm R/ 2cm L - a

35mm R/20mm L *
surgery

Tolerability. Although the treatment effects where marked and the febrile reactions constituted a
significant treatment burden, Pt7 tolerated this, was motivated and fully recovered with improved
well-being. There were no local or general sequelae. She had no allergic reactions to VAE. Also,
post-induction VAE continuation therapy was well tolerated.
Postscript. Pt7 declined recommended adjuvant treatments, comprising ovariectomy and hormonal
treatment for her hormone sensitive carcinoma. She opted for continuation treatment with VAE
(Table 2.) and understood that this would not replace recommended therapy. At a review in October
2009, she was keeping generally well and had received no other cancer treatments. She had developed
compensated hypothyroidism and moderate lymphoedema of the right arm. The inflammatory site
responses to VAE had lessened and lasted <24 hours, and she reported experiencing an energising
effect lasting for >2 weeks. There had also been weight gain and her BMI was 36 kg/m 2.
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Table 2. Pt7: VAE treatment by year
Number
applications
Year

Year 1
Year 2
Year 3
Year 4
Year 5

Dates

8/05-12/05
1/06-8/06 b
8/06-8/07 c
8/07-8/08
8/08-8/09
8/09-8/10

a

VAE dosage

IT

SC

Per period

8
-

19
27
60
31
26
13

1.4G
0.6G

Per year

2G
1.2G
0.62G
0.52G
0.52G

a

Induction treatment; b Post-induction treatment
(01/07) Switched to twice a week SC and (03/07) to Abnobaviscum® Mali,
once weekly SC
c
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8.2.8

Case history Patient 8 (Pt8)

Pt8 was 56 years old when she presented at Park Attwood Clinic (PAC) in January 2006 with a 2 year
history of metachronous bilateral breast cancer (MBBC). She had declined all recommended
treatments including primary surgery. She had primary VAE treatment alone and experienced a
durable complete regression (CR) of both tumours – even though only one of these was targeted with
intratumoural (IT) injections.
History. Her initial diagnosis was made in September 2004 with a 3.8mm right breast (RB) cancer,
confirmed by biopsy as Grade 1 invasive ductal (IDC), oestrogen sensitive (ER+) carcinoma. She
declined staging investigations and primary surgery and only made dietary changes. In August 2005
this lesion had increased to 5.4mm. In December 2005 the RB lesion measured 5mm and in addition,
she had a new 23mm lesion of the left breast (LB), confirmed malignant by core-biopsy: Grade 3 IDC,
both ER and progesterone receptor (PgR) negative, and HER2+. She was staged T2NxMx for this
tumour. There was no regional lymphadenopathy and no clinical signs of distant disease. Again, Pt8
declined staging investigations and treatments. Her hospital team had recommended neo-adjuvant
chemotherapy, bilateral mastectomy, further adjuvant chemotherapy and radiotherapy, followed by
trastuzumab and 5 years hormone treatment. However, she felt that such treatments would be
deleterious to her health and immune system.
Pt8 was postmenopausal and G4P4. She was asymptomatic, Karnofsky Performance Status 100%.
She had had silicone implants at age 28, had no current co-morbidity, had no allergies, took no regular
conventional medications and was mistletoe naïve. She had started taking an ayurvedic herbal
remedy.
On presentation for VAE treatment at PAC in January 2006, Pt8‘s decision to decline or defer
recommended treatments were thoroughly discussed and informed consent for VAE treatment was
based on the understanding that this approach would not replace mainstream therapies. Pt8 agreed to
follow-up ultrasound (US) at her hospital and to keep primary surgery as an option.
VAE treatment. Pt8 had 31 months VAE treatment – initially intended as neo-adjuvant and to be
followed by surgery. However, as treatment progressed and the tumours reduced, Pt8 deferred surgery
indefinitely. VAE treatment is detailed in Table 1 and comprised intratumoural (IT) and SC
application. Mainly Abnobaviscum® Fraxini was used, with occasionally Abnobaviscum® Mali.
With dose induction Pt8 developed marked (grade 2) inflammatory site reactions of skin (abdomen)
and LB following the IT/SC administrations on days 1, 5 and 16. In addition, she had 3 marked febrile
responses – displayed in Fig 1. Two of these lasted for >24 hours: with maximum recordings of 39.3
0
C (after day 1, for <24 hours); 39.4 0C (after day 5, with ≥38.5 0C for 2 days) and 38.9 0C (after day
16, with ≥38 0C for 2 days).
The tumour of the LB received 40 IT injections in total, alongside 129 weekly SC injections. Postinduction, the intervals between the IT injections were gradually extended from 1–2 weeks during the
first 4 months, to 2, 4 and 6 weeks, according to tumour response and patient tolerance. The RB
tumour was not injected and became impalpable during the first month of treatment and US-negative
after 5.5 months. The LB tumour was impalpable at 14 months and US-negative at 31.2 months,
representing a complete clinical and radiological response.
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Table 1. Pt8: VAE treatment (1/2006 – 8/2008; 31.2 months); weekly VAE application
throughout; tumour responses measured by US

Month

Days &

VAE

Tumours

interval

number and dosage / session
Intratumoural
Subcutaneous

By ultrasound
right/left breast

Induction phase
0

1
5
16

1 x 2mg
1 x 20mg
1 x 80mg

1

23-39

--

41
48
52
60
66
73
80
87
94
101
109-122
129-136
143
150
157
165
172
179
186-193
200
207-221
228
235-249
254
262-276
284
319
326
332
339-374
389
396-403
408
415-443
450
457-458
492
497-525

1 x 2mg
1 x 10mg
1 x 25mg
1 x 60mg
1 x 120mg
1 x 160mg
-1 x 80mg
-1 x 160mg
3 x 160mg
-1 x 80mg
1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 180mg
-1 x 200mg
-1 x 160mg
1 x 40mg
-1 x 80mg
-1 x 160mg
-1 x 80mg
-1 x 100mg
-1 x 100mg
--

1 x 15 mg
1 x 20 mg
1 x 10 mg

5 / 23mm

Post-induction phase

5.5

8.5

12.7

16.4

1 x 0.002mg,
2 x 0.2mg, 2 x 2mg
1 x 2mg
1 x 2mg
1 x 2mg
1 x 2mg
1 x 2mg
1 x 20mg
1 x 40mg
1 x 20mg
1 x 40mg
1 x 20mg
3 x 40mg
1 x 40mg, 1 x 60mg
1 x 40mg
1 x 80mg
1 x 80mg
1 x 80mg
1 x 80mg
1 x 80mg
2 x 80mg
1 x 80mg
3 x 80mg
1 x 80mg
3 x 80mg
1 x 80mg
3 x 80mg
1 x 80mg
1 x 20mg
1 x 40mg
1 x 20mg
7 x 40mg
1 x 40mg
2 x 40mg
1 x 40 mg
5 x 40mg
1 x 40mg
5 x 40mg
1 x 40mg
5 x 40mg

0 / 17mm

5 / 25x13x9mm*

0 / 12 x 6 x 7mm

LB: impalpable
0 / 10 x 6 x 5mm
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532
539-581
589
596-617
623
630
638
644-713
723
727-797
806
813-904
910
917-931

1 x 80mg
1 x 40mg
-7 x 40mg
1 x 80mg
1 x 40mg
-4 x 40mg
1 x 80mg
1 x 40mg
-1 x 40mg
1 x 80mg
1 x 40mg
-11 x 40mg
1 x 80mg
1 x 40mg
-11 x 40mg
1 x 80mg
1 x 40mg
-14 x 40mg
1 x 80mg
1 x 40mg
31
-3 x 40mg
End treatment
31.2
936
--0 / 0mm
Number applications
35 x
133 x
VAE dose
3.58G
5.58G
Total dosage
9.16G
* From October 2006, a new US device was used, which accounts for an apparent increase
in size of the LB tumour and re-emergence of the RB tumour. Palpation showed no change.
Figure 1. Pt5‘s temperature recordings, showing febrile responses following IT/SC
administration on day 1, 5 and 16.

Patient B

High dose induction

Tolerability. With induction, the marked (grade 2) inflammatory site reactions of skin (abdomen) and
LB following the IT/SC injections settled over 3–5 days with cooling local applications alone and
required no analgesia or antipyretics. The fever responses comprised mild (grade 1) chills and rigors,
moderate (grade 2) fever and marked (grade 3–4) fatigue and sickness behaviour for 2 days. In
between febrile responses, Pt8 required treatment free recovery of 3, 11 and 6 days respectively.
However, after 6 weeks she had recovered, her resilience improved and the responses to subsequent
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IT/SC administrations lessened to mild (grade 1) fatigue for ≤2 days. In spite of substantial increase
of doses for IT injections, the site responses were mild (grade 1) for 3-5 days. SC injections continue
to elicit site reactions of 4-5cm erythema lasting for ≤2 days. No hypersensitivities were observed.
Post-induction, Pt8 retained improved well-being during the whole treatment period, except for a 5
week interruption due to labyrinthitis, unrelated to VAE treatment.
Postscript: Pt8 discontinued VAE treatment after 2.6 years and declined surgical closure because she
felt that her breast cancer was cured. In January 2010 Pt8 is alive and well and remains in clinical
remission.
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8.2.9

Case history Patient 9 (Pt9)

Pt9 had a history of left breast cancer (BC) extending over 10 years. She was initially diagnosed in
2000 and had a radiological response to neoadjuvant chemotherapy. She declined surgery and when
the lesion recurred in 2004 she had 22 months of VAE treatment – with optimal febrile induction –
concurrent with hormonal therapy (tamoxifen), during which she had stable disease. Nine months
after discontinuing both treatments she developed disseminated disease, which progressed to her death
in 2010.
History. Pt9 was 42 years old when she was first diagnosed with BC in 2000. Imaging suggested
multifocal disease with a central 1.6cm lesion in the left breast (LB) and one 1.2cm lymph node (LN)
in the left axilla. The core biopsy confirmed in situ and Grade 1 invasive lobular carcinoma (ILC) in
one core; ER strongly positive and HER2– status, when ascertained in 2008. The LN was not
biopsied.
She was treated with 3 cycles (out of 6 scheduled) of neo-adjuvant AC chemotherapy (doxorubicin
and cyclophosphamide) and had a complete radiological response. She discontinued treatment,
subsequently declined left mastectomy and axillary clearance and took no hormonal therapy. In
January 2004 a recurrent suspect area of approximately 1cm in the LB was found on ultrasound (US).
Initially, this lesion seemed stable, but then progressed and in March 2006 measured 23 x 25 x 18mm,
with two small additional lesions (<10mm) on US; in addition, 3 LNs were found in the left axilla and
one infra-clavicular. Other than US of the liver, Pt9 declined staging investigations.
She declined further (neo-adjuvant) chemotherapy and surgery and continued to be opposed to
mainstream treatments – although was willing to consider hormonal treatment after assurance that
such treatment was not associated with immune suppression. Pt9 felt very strongly that her own
health would be able to overcome her disease with the aid of natural remedies. Furthermore, she was
asymptomatic and felt very well and healthy and did not wish to jeopardise her health with potentially
deleterious treatments such as chemotherapy and surgery.
Pt9 had a history of childhood dermatitis and had dry skin on presentation; she had an early menarche
at age 12 and was G4P4 with no history of taking hormones. Although her menstrual cycle had
resumed after chemotherapy in 2000, her periods had become irregular again. The family history was
negative for cancers. She took no regular medications, and had no known allergies or intolerances and
was mistletoe naive. She had smoked in the past.
Presentation. Pt8 presented for VAE treatment at Park Attwood Clinic in March 2006. Her clear
views on natural health guided all her decisions and were the basis for informed consent to VAE
treatment. She understood that VAE could not replace the recommended treatments – and she agreed
to take tamoxifen, but could not be persuaded to have surgery.
VAE treatment is summarised in Table 1 and included 26 days febrile induction therapy with
combined intratumoural (IT) and SC application. Initially only Abnobaviscum® Fraxini was used and
later Abnobaviscum® Mali and Abietis were included for the ITs. During the first 9 months treatment
comprised weekly to fortnightly IT injections. Pt9 had induction treatment with 5 febrile responses
(grade 2) following VAE injections, with maximum temperature recordings of: 38.5 0C (after day 1);
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38.5 0C (after day 3); 39.1 0C (after day 7); 38.9 0C (after day 11); 38 0C (after day 19) and 39.9 0C
(after day 26).
Over the first 2 months the primary tumour increased in size (about 40%) q and then remained stable
over the entire treatment period. An US in June 2006 showed an increased number of axillary LNs,
which were assumed reactive to the VAE treatment. This was confirmed by US in January 2007,
which showed marked fibrosis of the breast lesion and persistent but unchanged lymphadenopathy.
The dimensions of the LB lesion where estimated unchanged, consistent with stable disease. As from
January 2007 VAE treatment comprised regular weekly SC injections and approximately monthly IT
injections with VAE until October 2007.

Table 1. Pt9: summary of 22 months VAE treatment: high dose febrile VAE induction
therapy and subsequent maintenance treatment.

Month

Day’s & intervals

VAE

Tumour

number and dosage / session
Intratumoural
Subcutaneous

1

2

3

4

6

q

Febrile induction
1
1 x 2mg
3
1 x 30mg
7
1 x 80mg
11
-19
1 x 120mg
26
1 x 160mg
Post-induction maintenance treatment
33
1 x 40mg
40+47
2 x 80mg
54
1 x 240mg
61+67
2 x 320mg
74
-81
1 x 120mg
88
-95
1 x 320mg
102+109
-116
1 x 120mg
123
-130
1 x 200mg
137
-144
1 x 240mg
151+158
-165
1 x 320mg
172+179
-186
1 x 280
193+207
-211
1 x 200mg
214+221
--

US or palpation*

1 x 10mg
1 x 2mg
-1 x 40mg
---

23x25x18mma

1 x 40mg
2 x 40mg
-2 x 40mg
1 x 60mg
1 x 40mg
1 x 80mg
1 x 80mg
2 x 80mg
1 x 80mg
1 x 80mg
1 x 80mg
1 x 80mg
1 x 80mg
2 x 80mg
1 x 80mg
2 x 80mg
1 x 80mg
2 x 80mg
-2 x 80mg

5x5cmb

<6cmb

4.2cma, 5x5cmb

Taken from US measurement comparing March and July 2006; see Table 1

121

9

12

18

22.1

228
235+242
249
256
263
270
277
284
291
299
306 - 445
449
454 + 459
467 + 478
488 - 549
560
569
574
581 + 588
595
649
651 - 665

Number of applications
VAE dose
Total dosage
a

1 x 200mg
1 x 80mg
2 x 40mg
2 x 40mg
1 x 200mg
1 x 40mg
1 x 40mg
1 x 40mg
-1 x 80mg
1 x 200mg
1 x 80mg
-1 x 80mg
1 x 40mg
1 x 40mg
-1 x 80mg
1 x 40mg
1 x 80mg
-9 x 80mg
1 x 40mg
1 x 80mg
-2 x 80mg
2 x 40mg
2 x 80mg
-9 x 80mg
1 x 40mg
1 x 80mg
-1 x 80mg
1 x 80mg
1 x 80mg
-2 x 80mg
1 x 120mg
1 x 80mg
1 x 80mg
1 x 40mg
-3 x 40mg
End of VAE treatment
34 x
74 x
3.53G
6.05G
9.58G

4x5cmb

No changea

No changeb
No changeb

by ultrasound; b by palpation

Tolerability. The febrile responses (grade 2) and associated sickness behaviour (grade 1-2) were well
tolerated and resolved without sequelae. The inflammatory site responses were also marked, but all
resolved with no unexpected features. At no time during the entire treatment period were
hypersensitivities observed. The clinical effects during the maintenance period were moderate grade 1
fatigue for the day after weekly SC injections and grade 2 when this included a substantial IT dose.
Post script. Pt9 enjoyed an excellent quality of life during the entire treatment period and for 7 months
after discontinuing treatment. With the exception during febrile induction therapy, the Karnofsky
Performance Status was rarely below 100%. When the LB tumour did not dissolve, she felt
unmotivated to continue VAE treatment and could not be persuaded to have any further treatment, e.g.
aromatase inhibitor or surgery. When her disease progressed, she eventually agreed to palliative
chemotherapy and some localised radiotherapy for pain control. However, it progressed further and
she died in February 2010.
Timeline.
03/2000
01/2004
07/2004

Diagnostic core biopsy: 1.6cm Ø tumour (ER+/HER2–) cT1N1Mx
3:6 scheduled neo-adjuvant AC chemotherapy; CR
Recurrent suspect area of approx. 1cm LB (U3)
Suspect areas 12 and 3 o‘clock to L nipple (U4); no axillary LNs
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03/2006

Multifocal appearance; 23x25x18mm + 2 small (<10mm) lesion LOQ;
3 LNs left axilla, one LN infraclavicular. cT2N1Mx
03/2006 – 10/2007 VAE treatment; tamoxifen
06/2008
Disseminated disease progression: bones and pulmonary deposits
02/2010
Died.

123

8.2.10 Case history Patient 10 (Pt10)
Pt10 was 54 years old when he was diagnosed with locally advanced head and neck squamous cell
carcinoma (HNSCC) of unknown primary in December 2006. He was very resistant towards
mainstream treatment and opted for VAE treatment. With this treatment alone he had a partial
response and his disease remained stable for 12 months. When his disease progressed he agreed to
chemo-radiation treatment in 2009 and at review in May 2010 he was still in remission.
History. Pt10 presented with 2 enlarged lymph nodes (LN) in the left neck, at levels III and IV; the
latter was excised for tissue diagnosis confirming SCC. A third LN in the right anterior upper neck
(level II) was not biopsied. Meticulous investigation of the aerodigestive tract failed to establish the
primary tumour and he was staged T0N2cM0 (Stage IVA). Pt10 was recommended extended field
radiotherapy and concurrent chemotherapy (cisplatin/fluorouracil) with PEG-tube insertion. With this
approach his hospital team had given him ―a prospect of cure of about 80%‖.
Pt10 was in good general health, Karnofsky Performance Status >90%. He reported a 2-year history
of non-specific fatigue, but no weight loss or B symptoms or recent infections and had no comorbidity. He was a non-smoker and drank moderate alcohol. Pt10 took no regular medications, had
no formal allergies, sensitivities or intolerances and was mistletoe naive.
Presentation. Pt10 presented at Park Attwood Clinic in March 2007 for VAE treatment. He had
declined chemo-radiation therapy off-hand as he felt that such treatment was excessively aggressive
and potentially harmful. Detailed discussions were held to reach an understanding that ‗natural‘
treatments including VAE were unlikely to control his illness and could not replace recommended
conventional treatment. Informed consent for neo-adjuvant VAE treatment was based on the
understanding that this approach aimed to improve immune competence and could improve
tolerability of subsequent chemo-radiation and recovery from this. To achieve continuing consent, his
refusal of mainstream treatment was debated and challenged at regular intervals.
VAE treatment. On examination: one LN in the left neck (level III), overlying and just anterior to the
sternocleidomastoid muscle measured 2-2.5cm; another LN was in the right upper neck (level II)
measuring 2.0cm. Further examination was non-contributory. It was agreed to pursue high dose
induction therapy with a combination of intratumoural (IT), intravenous (IV) and SC application and
target both LNs. Pt10‘s 19 month VAE treatment is summarised in Table 1 and shows both febrile
induction and maintenance treatment. Only Abnobaviscum® Fraxini was used.
Table 1. Pt10: VAE treatment (26/3/2007 – 28/8/2008; 18.0 months); until progression

Month

0

Days &

VAE

intervals

number and dosage / session
Intravenous Intratumoural Subcutaneous

1
2
3
5
8

Induction-phase
1 x 40mg
-1 x 80mg
-1 x 160mg
1 x 2mg
1 x 200mg
-1 x 240mg
1 x 15mg

--1 x 10mg
1 x 20mg
1 x 40mg

Lymph
nodes
(palpation)

L: 2-2.5cm
R: <2cm
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11

1 x 280mg
-1 x 40mg
Post-induction phase
12-31 *
--2 x 40mg
32
1 x 320mg
1 x 60mg
-33-45 *
--1 x 20mg
46
1 x 320mg
1 x 160mg a
-47-59
--3 x 80mg b
2
60
1 x 360mg
1 x 160mg a
-61-73
--1 x 80mg
74
1 x 320mg
1 x 240mg a
1 x 80mg
75-89
--4 x 80mg
a
3
90
1 x 260mg
1 x 220mg
-91-101
--3 x 80mg
102
1 x 240mg
1 x 200mg a
-4
103-122
--6 x 80mg
123
1 x 240mg
1 x 200mg a
-124-143
--6 x 80mg
144
1 x 240mg
1 x 160mg a
-5
145-172
--8 x 80mg
172
1 x 240mg
1 x 200mg a
-6
173-203
--9 x 80mg
204
1 x 240mg
1 x 140mg a
-205-261
--16 x 80mg
262
1 x 240mg
1 x 120mg a
-9
263-317
--16 x 80mg
318
1 x 240mg
1 x 120mg a
-12
319-371
--15 x 80mg
372
1 x 200mg
1 x 120mg a
1 x 80mg
379
-1 x 160mg a
1 x80mg
380-422
--13 x 80mg
423 c
1 x 280mg
1 x 140mg a
1 x 80mg
424-490
--18 x 80mg
491
-1 x 160mg a
1 x 80mg
492-500
--1 x 80mg
501
-1 x 200mg a
-502-519
--5 x 80mg
17.3
520
-1 x 200mg a
-End of treatment
Total No of applications:
20 x
20 x
136 x
VAE dose
4.74G
2.98G
10.53G
Total dosage
18.25G
* treatment periods during which SC injections alone were given;
a
IT distributed over both lesions
b
SC dose 80mg, 2 x week c Clinical progression

L: <1.5cm
R: < 0.5cm

L: <1cm
R:<0.5cm

No change

L: 3-4cm
R: <0.5cm

Febrile responses are shown in Fig.1. Pt10 had 5 marked febrile responses (grade 3) lasting for <24
hours and with maximum recordings of: 38.2 0C (after day 3); 38.9 0C (after day 5); two peaks of 39.4
0
C and 38.1 0C (after day 8; taken together for 2 ½ days) and 39 0C (after day 11). He showed marked
sickness behaviour (grade 3-4 fatigue) with these febrile responses. Also, he had marked (grade 2)
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inflammatory site responses to IT and SC injections, which resolved on every occasion and without
sequelae.

LW 20073

Park Attwood Clinic – temp chart

High dose induction

Fig 1. Pt10: Temperature recordings during induction therapy, showing febrile responses

Following induction Pt10 attended for regular sessions of combined IT/IV VAE treatment and in
between sessions he self-administered SC. When no clinical progression was apparent, the intervals
between the IT/IV pulses were extended. Both injected LNs in the neck gradually reduced in size and
no new lymphadenopathy developed. On day 60 a reduction was recorded of approximately 40% (left
LN) and 60% (right LN) and this was maintained up until review at 12 months. This constituted a
clinical partial response.
In February 2008 (12 months after commencing VAE) the primary declared itself on CT-scan in the
base of the tongue. However, Pt10 remained well and experienced no oro-pharyngeal symptoms.
Moreover, initial biopsies of the tongue base were inconclusive – which reassured Pt10 and affirmed
his resolve to avoid mainstream treatment. However, the LNs then increased in size and further
imaging in August 2008 showed progression of the tumour in the tongue base and increased bilateral
lymphadenopathy. Another biopsy finally confirmed poorly differentiated invasive SCC. He was
restaged as T4N2cM0. VAE treatment was discontinued in August 2008.
Tolerability. The febrile responses at induction featured high grade fever of > 39 0C on at least one
occasion; chills and rigors and grade 3 fatigue. IT injections were followed by prompt and marked
inflammation with oedema in and around the injected LNs (see photos 1 & 2). The immediate
discomfort of 15-20 minutes was well tolerated and did not require analgesia or other supportive
measures. The airway was never compromised and no breathing difficulties or dysphagia occurred.
No phlebitis, hypersensitivity, urticaria or periorbital oedema was noted at any time of treatment.
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Typically, the neck oedema would start to settle after 3-5 days and it could take up to 2 weeks for any
residual inflammation to resolve.

Photo 1. Pt10: immediate swelling
30 mins after IT injection

Photo 2. Pt2: 10 hours after IT injection;
extensive oedema

Post-induction, Pt10 reported moderate fatigue (grade 1) for less than 5 days following the combined
high dose applications; and ≤24 hours fatigue (grade 1) after SC injections, with noticeable site
responses; none of these symptoms intruded on his normal activities. Intermittent blood tests
including LFTs were normal. Pt10 reported improved wellbeing and his long-standing fatigue
resolved; Karnofsky Performance Status 100%. He exercised regularly, observed a vegetarian based
restricted diet and took vitamin supplements.
Postscript. Pt10 commenced chemo-radiation treatment in February 2009 with completion in June
2009. He experienced a complete clinical disease response and was in clinical remission at review in
May 2010. VAE treatment was not restarted and he pursued other CAM avenues.
Timeline.
12/2006
03/2007
09/2007
03/2008
08/2008
09/2008
02/2009

Diagnostic biopsy: T0N2cMx (Stage IVA)
Commenced VAE treatment; febrile induction
6 months: KPS improved to 100%; asymptomatic
PR of LNs and no new lymphadenopathy (LAP)
12 months: KPS 100%; no new LAP; CT-scan shows tumour tongue
base. All 14 biopsies inconclusive; FNA left LN: acellular (C1)
17 months: progression with clinically apparent increased LN
asymptomatic
Re-staging and +ve histology SCC base of tongue
rT4bN2cM0 (St IVB); VAE discontinued
Commenced chemo-radiation.
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8.2.11 Case history Patient 11 (Pt11)
PtC11 was 46-years-old when she was diagnosed in July 2007 with left breast cancer (BC), which was
treated with wide local excision (WLE) and sentinel node biopsy (SNB). She had one single
(intratumoural) VAE injection before this surgery and postoperatively had robust febrile induction
therapy. She had no mainstream adjuvant treatments and 2 months after surgery she relapsed with a
small superficial breast lesion and nodal recurrence in the left axilla. She declined further surgery and
had VAE treatment alone. Three years later, she has stable loco-regional disease and has had no other
cancer treatments.
History. In July 2007 Pt11 presented with a 2cm tumour in the left breast (LB), confirmed malignant
by core biopsy (B5b). A fine needle aspiration cytology (FNAC) of palpable axillary lymph nodes
(LNs) found no cancer cells. The tumour was completely excised and the final histopathology
reported: 15mm Ø tumour Grade 2 IDC; associated low grade DCIS; no lympho-vascular invasion;
ER+, but PgR and HER2 not ascertained. The SNB was negative (0/1) and she was staged:
pT2pN0(SB)M0. Pt11 was recommended radiotherapy to the breast and 5 years tamoxifen, which she
declined.
Rather, postoperatively, she opted for VAE treatment that included febrile induction. Three months
later she developed a left axillary node recurrence, which measured 1.5cm and was histologically
confirmed as malignant (B5b). This node was easily accessible for an IT approach. In addition, there
was a <0.5cm assumed cutaneous deposit palpable, just outside the scar of the LB; this had not been
biopsied. There was no lymphadenopathy outside from the left axilla. Thus, the revised staging was:
pT2pN1M0. NPI: 3.3.
Pt11 was G2P2, breastfed both children and was premenopausal; she had no co-morbidity, took no
regular conventional medications and was allergic to penicillin. She was mistletoe naïve. There was
no family history of breast, ovarian, prostate or colorectal cancer. She was vegetarian, a non-smoker
and did not drink alcohol. Pt11 adhered to a life philosophy that emphasised respect for nature and the
self healing capacity of the body. She had initially delayed investigating the breast lump by 6 months
and although she had reluctantly agreed to surgery, she felt that the recurrence supported her view that
modern treatments promoted cancer and harmed health. Therefore, she declined further surgery and
hormonal treatment.
VAE treatment. As said, Pt11 initially presented for VAE treatment 3 days before primary surgery
and had one single IT injection. Informed consent for VAE treatment was based on the understanding
that VAE alone was unlikely to control this disease and could not replace surgery or appropriate
adjuvant therapies. One week after surgery she re-presented for VAE induction treatment, which is
shown in Table1. Her Karnofsky Performance Status was 100%. During high dose SC induction
treatment Pt11 had 3 febrile responses of >38 0C (lasting <24 hours), with associated sickness
behaviour. The maximum recorded values were: 38.8 0C (after day 11; 10mg VAE); 39.3 0C (after
day 12; 20mg VAE) and 39.2 0C (after day 14; 20mg VAE). She had one further temperature
response of 37.4 0C (after day 18; 10mg VAE).
At relapse, the VAE treatment plan was revised and both IT and intravenous (IV) application of VAE
were introduced as detailed in Table 1. The intervals between combined IT/IV treatments were
extended to monthly whilst SC continued twice weekly and weekly. IT/IV treatment was discontinued
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after 16 months at patient‘s request. During this time, essentially the loco-regional disease remained
unchanged: the cutaneous deposit had become more prominent with discolouration of the overlying
skin; the axillary node had fluctuated in size with treatment, but measured 1.5-2cm by palpation; no
new lymphadenopathy had developed. Pt11 remained well (KPS 100%) and had no signs or
symptoms of systemic disease. These results were consistent with stable disease.
Table 1. Pt11: overview of VAE treatment (25/2 – 6/12/2008; 16 months).

Days &
Month intervals

0

1

4

1
2.9
3

4

5

6

12

11
12
14
18
22-29
32
36-53
57-88
91
95
99
101
102+106
108+116
117
122
129
134
137
143
150
151-169
172
179-193
200
207-221
227
235-249
255
256-277
283
284-319
325
326-361
367

VAE

Tumour

Number and dosage / session
Intravenous Intratumoural Subcutaneous

by
palpation

Pre-operative VAE
1 x 1mg
-Surgery; followed by high dose VAE induction:
--1 x 10mg
--1 x 20mg
--1 x 20mg
--1 x 10mg
--3 x 10mg
--1 x 20mg
--6 x 10mg
--10 x 20mg
Treatment at recurrence
1 x 40mg
1 x 40mg
-2cm
1 x 80mg
1 x 60mg
---1 x 20mg
1 x 120mg
1 x 120mg
---2 x 20mg
2 x 160mg
2 x 140mg
---1 x 20mg
1x 160mg
1 x 160mg
-1 x 200mg
1 x 160mg
---1 x 20mg
1 x 200mg
1 x 200mg
1 x 20mg
--1 x 40mg
1 x 200mg
1 x 200mg
---6 x 40mg
1 x 200mg
1 x 200mg
---3 x 40mg
1 x 200mg
1 x 200mg
---3 x 40mg
1 x 200mg
1 x 200mg
---3 x 40mg
1 x 200mg
1 x 160mg
---4 x 40mg
1 x 200mg
1 x 160mg
---6 x 40mg
1 x 200mg
1 x 160mg
---6 x 40mg
1 x 200mg
1 x 160mg
---

129

16

368-417
423
424-473
480

Total N0 of applications

VAE / application
Total VAE dosage

--8 x 40mg
1 x 200mg
1 x 160mg
---8 x 40mg
1 x 200mg
1 x 160mg
-End of IT & IV VAE treatment
18 x
18 x
54
0.31G
0.28G
0.20G
0.79G

1.5-2cm

Tolerability. Hypersensitivity reactions (extensive grade 1 itchy urticaria) occurred on two occasions
(day 108 and 150), shown in photos 1 and 2. Otherwise, Pt11 experienced <48 hours grade 1 fatigue
and marked inflammatory site responses. The site responses to SC injections lessened and she
experienced no noticeable fatigue.

Photo 1. PT11: generalized urticaria
following IV VAE – day 108.

Photo 2. Pt11: localised urticarial reaction
after ITI with VAE.

Postscript. Pt11 withdrew from follow-up at her local hospital and remained determined to treat her
BC by natural means. She could not be persuaded to have recommended treatment. She continued
weekly SC VAE injections. At review in April 2010 (photo 3.) the axillary node was protruding more,
measuring 2-3cm. Pt11 discontinued VAE altogether in June 2010.

Photo 3. Pt11: April 2010.
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Table 2. Pt11: VAE treatment by year; showing three treatment periods in first 2 years (a-c)

Year
Dates
Year 1+2 8/07-11/07 a
11/07-11/08 b
11/08-8/09 c
Year 3
8/09-5/10 d
a
c

Number applications
IT
IV
SC
1x
-24
18 x
54
-35
-34

VAE dosage
Per period Per treatment year
0.37G
7.98G
9.51G
1.60G
0.68G

Induction & adjuvant until recurrence b Treatment at recurrence: start IT/IV
After cessation IT/IV treatment d VAE treatment discontinued June 2010

Time line.
07/2007
08/2007

11/2007
11/2009
06/2010

Diagnostic core biopsy (B5b); cT2N0M0
One single IT injection VAE
WLE: pT2pN0M0
2.9 months VAE treatment, with febrile induction
Nodal axillary recurrence; restaged pT2pN1M0
13 months combined IT/SC VAE treatment
Stable disease; IT/IV treatment discontinued
Stable disease; VAE discontinued all together.
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8.2.12 Case history Patient 12 (Pt12)
Pt12 was treated for a relapsed Merkel cell carcinoma (MCC) with VAE alone and experienced a
complete regression. In addition, she was harbouring a rectal carcinoma which came to light about 9
months after successful treatment of the MCC. She remains at high risk of relapse for both
malignancies and at review in May 2010 was well and continued in remission.
History. Pt12 was 75 years old when she had a 6 x 8 cm tumour excised from the outer aspect of the
right upper arm in September 2007 (photo 1), confirmed MCC by histopathology and immunohistochemistry. The surgical margins were clear and a staging CT-scan had shown no evidence of
macroscopic spread. No sentinel node biopsy (SNB) was performed. In December 2007 she relapsed
with a right axillary lymph node (LN) measuring 3 cm on ultrasound (US). A CT-scan confirmed the
lesion, showed no distant spread and routine blood work was normal. The hospital team did not insist
on biopsy and no alternative diagnoses were considered likely in view of the fact that: the right
axillary mass was within the draining lymph nodes of the excised tumour; had appeared within 3
months of excision and that Pt12 had no signs of infection and not developed new symptoms. In
addition, Pt12 had actinic keratoses of the face and dorsum of the hands and forearms, and
histologically confirmed Bowen‘s disease of the right cheek for decades (photo 2).

Photo 1. Pt12: primary MCC

Photo 2. Pt12: Bowen‘s disease

Pt12 had no allergies and took no regular medications. She reported a 12 month history of intermittent
rectal bleeding, attributed to haemorrhoids and awaited further investigation. In December 2008 she
was diagnosed with a rectal carcinoma.
On presentation at Park Attwood Clinic in February 2008, Pt12 was in good condition, Karnofsky
Performance Score >90%. The upper outer aspect of the right arm showed a well healed scar from
primary excision with no recurrent skin growths. In the right axilla a 3 x 2.5cm Ø mobile mass was
palpable; there was no other regional palpable lymphadenopathy. Clinical staging: T 3N1M0. Other
than Bowen‘s disease, there were no other abnormal findings. Her hospital team recommended
radiotherapy to the assumed relapsed MCC axillary tumour. Pt12 declined this, opted for VAE
treatment first and agreed to surgical excision if further treatment was needed. Informed consent was
obtained on the understanding that VAE treatment would not replace radiotherapy. She received no
other anti-cancer treatments.
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VAE treatment. Pt12‘s VAE treatment is detailed in Table 1 and extended over 9.8 months, with a
combination of intravenous (IV), intratumoural (IT) and SC application. With occasional exceptions,
only Abnobaviscum® Fraxini was used. At induction, combined doses of VAE were rapidly escalated
within the first 3 days, in favour of IV and IT administration. These doses caused marked local and
febrile reactions. Pt12 had 3 febrile responses with temperatures >38 0C lasting <24 hours. She had
maximum recordings of 38.5 0C (after day 3); unrecorded, but likely >38 0C (after day 5) and 39.4 0C
(after day 8). The last recorded temperature response of 37.6 0C followed treatment on day 32.
Table 1. Pt12: summary of VAE treatment (25/2 – 6/12/2008; 9.8 months)

Day &
Month intervals

0

1

1
2
3
5
8
12–26
31
35-108
115
117-120
122
124-138
142
145-169
171
173-187
190
192-224
226
230-256
257
260-292
294

VAE

Tumour

number and dosage / session
Intravenous
Intratumoural Subcutaneous

by
palpation

Induction-phase
1 x 40 mg
1 x 2 mg
1 x 80 mg
1 x 20 mg
1 x 120 mg
1 x 40 mg
1 x 120 mg
-1 x 160 mg
-Post-induction phase
--1 x 160mg
1 x 60mg
11 x 160mg*
11 x 120mg*
1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 160mg
-1 x 120mg
-1 x 120mg

1 x 0.2 mg
-1 x 2 mg
1 x 2 mg
1 x 2 mg
5 x 2mg
1 x 2mg
1 x 2mg,
22 x 4mg
-2 x 8mg
-5 x 4mg
1 x 20mg
8 x 4mg
1 x 20mg
5 x 4mg
1 x 20mg
8 x 4mg
1 x 4 mg
6 x 4mg
1 x 20mg
10 x 4mg
--

30 x 25mm

40 x 50mm

1 x 120mg
<10 mm
-4.0
1 x 100mg
impalpable
---1 x 40mg
-6.3
1 x 40mg
-1 x 40mg
-1 x 40mg
-9.8
1 x 40mg
CT-negative
End of treatment
Total N0 of applications
25 x
22 x
82 x
VAE / application
0.36G
0.19G
0.38G
Total VAE dosage
0.93G
* during this period: once weekly injection of 1 x 160mg IV and 120mg IT.

Initially, the axillary tumour enlarged to measure 4 x 5cm and thereafter a rapid reduction was noted
with the lesion becoming impalpable after 4 months. Subsequently, the combined IV/IT
administrations were continued at extended intervals, whilst the doses were decreased gradually. SC
injections continued with 4mg twice weekly. Axillary injections were continued in the area where the
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tumour had been palpable. The regression of the node was independently confirmed by two teams: at
Park Attwood Clinic in July, by the hospital team in October and by imaging in December 2008. This
outcome was consistent with a complete clinical and radiological response.
Tolerability. The initial dose escalation at induction elicited marked (grade 3) febrile responses and
sickness behaviour, typically lasting 24-48 hours. Also, Pt12 had inflammatory site responses
(erythema, swelling, tenderness) in and around the injected axillary mass. These settled within 48
hours and required no analgesia. The reactions to subsequent combined IV/IT administrations
lessened to moderate (grade 1-2) fatigue for about 3 and then one days. At no time did
hypersensitivity occur. Later on SC injections elicited site responses of 4-5cm erythema for <2 days.
After induction Pt12 reported sustained improved well-being during the whole treatment period.
Postscript: In December 2008 Pt12 was hospitalised with bowel obstruction and subsequently had
surgery for a rectal adenocarcinoma in January 2009; the tumour was incompletely excised with
involved surgical margins and she was staged pT4N0Mx for this new event. She has made a good
recovery and declined adjuvant chemotherapy. She remained in clinical remission of MCC, confirmed
by CT-scan in March 2009. She resumed regular SC and IV VAE treatment in April 2009.
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8.2.13 Case history Patient 13 (Pt13)
Pt13 presented in 2008 with 2 lesions of cutaneous B cell lymphoma (CBCL) on her left lower leg,
which were treated with high doses VAE alone over a 12.7 month period. She had optimal febrile
induction and in addition she had whole body hyperthermia. Both lesions regressed and to date she
remained in remission. She had no other cancer treatments.
History. Pt13 was 51 years old when she was diagnosed in May 2008 with multicentric primary
CBCL. She had first noticed a lesion in the left upper Achilles region in the summer of 2007, which
increased in size and became red. In autumn 2007 a similar but smaller lesion developed over the mid
shin of the same leg and in the weeks leading up to presentation a couple of much smaller lesions
appeared on the anterior aspect.
Histopathology confirmed Grade 1 follicular lymphoma. Staging CT-scan reported no intraabdominal or pelvic lymphadenopathy, but showed one 2.7 x 1.7 inguinal lymph node (LN), which
was not biopsied. T2bNxM0.r Haematology and biochemistry were essentially normal and showed no
paraprotein band; trephine bone marrow biopsy reported normal cellularity, architecture and no
evidence of abnormal lymphoid infiltration and with only very occasional CD20 and CD79a positive
B cells. Cytogenetics: t(11;14) and t(14;18) translocations were not tested; IgH gene re-arrangement
analysis found clonality, confirming B cell lymphoma; TCR-β–ve; TCR-γ very weakly polyclonal.
Pt13 was generally well, with no history of preceding physical injury or infection; she had no B
symptoms, like unexplained fatigue, night sweats, weight loss or pruritus. She had a longstanding
subcutaneous lumpiness in different areas of the body for many years that had not changed and was
assumed to be lipomas. The largest of these on the right fore arm was < 2cm and a few scattered over
the lower back of < 1cm. Pt13 was G1P1 and peri-menopausal. She was a non-smoker; drank no
alcohol; took no regular medications; had no allergies or intolerances and was mistletoe-naïve.
Pt13‘s consultant counselled her that the cutaneous form of lymphoma usually behaves in a very
indolent fashion; that although advanced stage follicular lymphoma in lymph nodes is not curable, it
responds reasonably well to an array of therapies; that the cutaneous form is less well understood and
that single or closely clustered lesions tend to respond well to localised radiotherapy alone. In view of
the multifocal nature of the lymphoma (extending both posterior and anterior), she was recommended
systemic immuno-chemotherapy with 6 cycles of R-CVPs and tp consider involved field radiotherapy
on completion of this. Although Pt13 was not opposed to immuno-chemotherapy, she wished to keep
that option in reserve and improve her immunity with VAE treatment first.

r

Kim YH, Willemze R, Pimpinelli N, Whittaker S, Olsen EA, Ranki A et al for the ISCL and the EORTC.
TNM classification system for primary cutaneous lymphomas other than mycosis fungoides and Se´zary
syndrome: a proposal of the International Society for Cutaneous Lymphomas (ISCL) and the Cutaneous
Lymphoma Task Force of the European Organization of Research and Treatment of Cancer (EORTC). Blood.
2007;110:479-84
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rituximab, cyclophosphamide, vincristine, prednisolone.
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On presentation at Park Attwood Clinic for VAE treatment in July 2008, Pt13 appeared in good
general health, Karnofsky Performance Status >90%. In the left lower leg she had two firm lesions, a
posterior lesion in the left proximal Achilles region measuring 5 x 4cm and an anterior mid-shin
tumour measuring 4 x 2 cm, with a number of surrounding satellites, each < 1.5 cm. The two large
lesions were raised, red and warm to the touch. The overlying skin was thinned but intact. There were
no signs of deep tissue infiltration; she reported no pain and no neurological deficits were ascertained.
The left leg was well perfused, but there was pitting oedema around the lesions and the ankle.

Photo 1. Pt13 – July 2008. Anterior lesion
left lower leg; surrounding satellites not
showing clearly.

Photo 2. Pt13 – July 2008. Posterior lesion left
lower leg.

Informed consent for VAE treatment was obtained on the understanding that this would not replace
recommended therapies and there was good evidence that VAE could improve tolerance of
mainstream treatment. In addition to VAE treatment, she had regular whole body hyperthermia
(WBHT) – a technique that increases core temperature under controlled conditions with infrared
radiation. In WBHT the skin lesions were not directly targeted.
VAE treatment is detailed in Table 1 and comprised a combination of intravenous (IV), intratumoural
(IT) and SC applications over 12.7 months. Only Abnobaviscum® Fraxini was used. P13 had high
dose VAE induction and had 4 febrile responses of ≥38.5 0C lasting <24 hours, with maximum values
of 38.5 0C (after day 3); 38.7 0C (after day 4); 39.1 0C (after day 8) and 38.6 0C (after day 11). For the
IT injections, the lesions were approached from the healthy skin margins, to avoid needle insertion
through the paper thin skin overlying the bulging tumours. The volume of VAE fluid often exceeded
20mL (20mg/mL/ampoule) – and was injected evenly intra- and peri-lesional, whilst repositioning the
needle during injection.
The lesions steadily decreased in volume, consistency and redness. This progress was assessed by
visual inspection and palpation and independently confirmed by three clinicians. Re-scanning in May
2009 reported: ―No significant supraclavicular, axillary or mediastinal (…) retroperitoneal or pelvic
lymphadenopathy; as before, there are inguinal nodes the largest of which is on the left and measuring
1.3 x 1.8cm. This node was documented as 2.7 x 1.7cm on staging‖. Routine FBC and biochemistry
were normal. Given the favourable clinical signs of control, the IT injections were discontinued at
12.7 months. Combined WBHT with IV and SC VAE treatment continued for another 8 months and
the lesions continued to regress. The areas blanched eventually leaving level (anterior lesion) and
depressed (posterior) hyperpigmented areas.
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Table1. Pt13: VAE treatment (2/6/2008 – 8/6/2009; 12.7 months). Subsequent VAE
continuation treatment is not shown. WBHT: whole body hyperthermia
Days &
VAE
number and dosage / session
Month
intervals
other
Intravenous

0

1

2

3

1
2
3
4
8
11
15
16
18
21
22-28 *
25
29-35
32
36-42
36
37
42
43-49
46
50-56
53
57-63
57
58
64-70
67
71-77
74
78
79
85-91
88
92-98
95
99
100
103
106-112
109

Intratumoural

Induction-phase
1 x 40mg
-1 x 80mg
-1 x 160mg
1 x 1mg
-1 x 4mg
1 x 160mg
1 x 10mg
1 x 160mg
1 x 20mg
1 x 160mg
-Post-induction phase
-1 x 40mg
1 x 160mg
-----1 x 200mg
---1 x 200mg
---1 x 200mg
1 x 80mg
-1 x 40mg
1 x 200mg
1 x 120mg
--1 x 200mg
--1 x 200mg
--1 x 240mg a
1 x 200mg
---1 x 200mg
1 x 320mg a
1 x 200mg
-1 x 200mg
-1 x 200mg
-1 x 200mg
-1 x 200mg
--1 x 200mg

-1 x 320mg a
--1 x 320mg a
--1 x 320mg a
-----

Subcutaneous

-1 x 1mg
1 x 10mg
1 x 20mg
1 x 30mg
1 x 20mg
1 x 40mg
1 x 40mg
-1 x 40mg
2 x 40mg
-2 x 40mg
-1 x 40mg
---2 x 40mg
2 x 40mg
4 x 20mg
1 x 40mg
--2 x 40mg
-2 x 40mg
-1 x 40mg
-1 x 40mg
-2 x 40mg
---1 x 40mg
1 x 40mg
--

1st WBHT
N0 2

N0 3

N0 4

N0 5
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113-119
116
120
121
127-140
135
141-147
148-154
155-161
162
163
169-175
176-182
178
183-189
190
191
197-203
204-210
204
211-231
233
234
237-271
254
272
273
279-369
338
370
371

--2 x 40mg
1 x 200mg
--a
-1 x 320mg
1 x 20mg
4
1 x 200mg
--N0 6
--4 x 40mg
1 x 200mg
--N0 7
--2 x 40mg
--1 x 40mg
5
--2 x 40mg
a
-1x 360mg
-1 x 200mg
--N0 8
--2 x 40mg
--1 x 40mg
6
1 x 200mg
----2 x 40mg
-1 x 400mg a
-1 x 200mg
--N0 9
--2 x 40mg
--2 x 40mg
1 x 200mg
----6 x 40mg
-1 x 400mg a
-1 x 200mg
--N0 10
b
--12 x 20mg
1 x 200mg
--a
-1 x 400mg
-1 x 200mg
--N0 11
c
--13 x 40mg
1 x 200mg
---1 x 240mg a
-1 x 200mg
--N0 12
12.3
End of intratumoural treatment
Total No of applications:
33 x
19 x
84 x
12 x
VAE dose/application
6.12G
3.95G
2.901G
Total VAE dosage
12.98G
* treatment periods of one or more weeks -- during which SC injections given;
a
IT distributed over both lesions
b
SC dose reduced to 20mg, 2 x week
c
SC changed to 40mg, 1 x week

Tolerability. During febrile induction the fevers, associated sickness behaviour (grade 1) and grade 23 fatigue were well tolerated. The subsequent combined IV/IT administrations elicited fatigue which
progressively lessened to moderate (grade 1-2) for about 3 and then 1 day. Pt13‘s overall fitness and
stamina improved during the 12.7 months‘ of treatment. Localised or general hypersensitivity was not
observed. Eventually, SC injections elicited site responses of 4-5cm erythema for <2 days. The
intralesional injections with concentrated VAE were uncomfortable with fluid pressure and pain for a
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few minutes, but did not require analgesia. The inflammatory responses (erythema, swelling,
tenderness) and (transient) increase of oedema of the lower leg were significant but tolerable with
occasional cooling applications. Site responses characteristically lasted for <2 days. She had no
phlebitis at cannulation sites.

Photo 3. Pt3 – May 2010. Anterior left
lower leg; showing pigmentation changes.
depression

Photo 4. Pt3 – May 2010. Posterior left lower
leg; post treatment pigmentation and
.

Postscript. At review in May 2010 Pt13 is keeping well and remained in remission; the areas where
the skin lesions had been were still slightly hyperpigmented; the posterior area wasdepressed; the
anterior satellites and oedema resolved. No further scanning had been called for. Conventional
therapy was deferred indefinitely.
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8.2.14 Case history Patient 14 (Pt14)
Pt14 was diagnosed with primary cutaneous B cell lymphoma in 2007. The first lesion was excised
and a second lesion regressed with VAE treatment alone. He had optimal febrile induction treatment.
His underlying auto-immune condition was not aggravated by VAE treatment.
History. Pt14 was 52 years old when he was diagnosed with stage 2A primary cutaneous marginal
zone B-cell lymphoma (PCMZBCL). In December 2007 he had developed a first lesion at the left
antecubital fossa 2-3 days after venipunction, which grew steadily and was excised in May 2008. The
histopathology showed nodal marginal zone lymphoma with ‗some high grade features‘, due to the
number of centroblasts. A staging CT-scan showed no signs of systemic disease; trephine bone
marrow biopsy was normal; routine biochemistry and haematology were also normal.
Shortly after excision, Pt14 developed a second lesion on the right anterior chest wall, just medial to
the right anterior axillary fold. In June 2008 this lesion measured 2.5-3cm and grew to 5-6cm in
September 2008. He was recommended further treatment with R-CVPt, which he declined. He was
subsequently offered either 10 fractions of involved radiotherapy to the two sites or six months pulsed
Chlorambucil, comprising 14 days therapy given every 28 days; he declined both options.
Pt14 had a long history of skin problems that included an uncertain diagnosis of limited cutaneous
scleroderma mainly of the face with no visceral involvement, but raised ANF titres. This had been
treated in 2004 with azathioprine and oral prednisolone, which failed to improve his skin and rather
worsened a pre-existing depression, anxiety and mood swings. He also had rosacea with keratitis;
actinic keratoses of upper back, treated with occasional cryotherapy – and two basal cell carcinomas
were excised from the upper back (1999) and left leg (early 2007). Pt14 smoked occasionally and
consumed 6 units of alcohol a week. Apart from emollients he used no other regular conventional
medications; reported no formal allergies and was mistletoe-naïve. He had no B symptoms, recent
weight loss or fatigue. There had been no recent infections.
On presentation at Park Attwood Clinic in August 2008, Pt14 was in good general health, Karnofsky
Performance status >90%. His facial skin showed thinning and had superficial scarring from the
multiple episodes of acneiform eruptions and seborrhoeic dermatitis. The excision scar at the left arm
was well healed; there was 1 soft and mobile lymph node (LN) in the left axilla. The left upper
thoracic lesion was 2-3cm palpable and mobile. There were no other abnormal findings.
Informed consent for VAE treatment was obtained on the understanding that this treatment would not
replace the recommended therapies and that there was good evidence that it could improve his
tolerance of mainstream treatment. It was also explained that although there was no documentation of
adverse effects with VAE treatment, it was theoretically possible that his underlying autoimmune
condition could be aggravated. Pt14 received no other anti-cancer treatments.
VAE treatment. Table 1 details Pt14‘s VAE treatment comprising a combination of intravenous (IV),
intratumoural (IT) and SC administration of Abnobaviscum® Fraxini. Treatment extended over 8.5
months up and including the regression of the cutaneous B-cell lymphoma lesion.

t

rituximab, cyclophosphamide, vincristine, prednisolone.
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Pt14 had a total of 6 febrile responses to VAE applications; 3 of these occurred within the expected
induction phase and the highest recorded values were 38 0C (after day 5); 39 0C (after day 10) and 39.2
0
C (after day 13); in addition he had febrile responses unusually late in the treatment, well outside
what would be considered the induction period: 39.1 0C (after day 52); 39.2 0C (after day 66) and 38.7
0
C (after day 87). He had no signs of concomitant infection. No such systemic responses were noted
after this.
After a total of (17/15) combined (IV/IT) pulses and 66 weekly SC injections, the lesion was no longer
palpable: clinically a complete response (CR). This was verified by two independent clinicians.
Table 1. Pt14: VAE treatment from induction up and including confirmation of CR
(9/8/2008 – 20/4/2009; 8.5 months); subsequent continuation treatment is not shown.

Month

0

1
2

3

4

5

6
7

8.5

Days &

VAE

Tumour

intervals

number and dosage / session
Intravenous Intratumoural Subcutaneous

palpation

1
2
3
4
5
7
10
13
22
26-47
52
54-64
66
71-85
87
93-107
109
114-128
130
132-149
151
153-170
172
176-191
193
195-219
221
223-254
256

Induction-phase
1 x 40mg
-1 x 80mg
-1 x 160mg
-1 x 200mg
1 x 2mg
-1 x 10mg
1 x 200mg
1 x 20mg
1 x 200mg
1 x 40mg
1 x 200mg
1 x 80mg
Post-induction phase
----1 x 100mg
1 x 40mg
--1 x 140mg
1 x 40mg
--1 x 120mg
1 x 40 mg
1 x 160mg
-1 x 180mg
-1 x 180mg
-1 x 200mg
-1 x 160mg
-1 x 160mg
-1 x 160mg

1 x 40mg
-1 x 100mg
-1 x 100mg
-1 x 100mg
-1 x 80mg
-1 x 80mg
-1 x 20mg

-1 x 0.2mg
-1 x 0.2mg
--1 x 2mg
1 x 4mg
1 x 12 mg
7 x 20mg
-3 x 20mg
-5 x 20mg
-4 x 20mg
-5 x 20mg
-6 x 20mg
-6 x 20mg
-5 x 20mg
-8 x 20mg
-10 x 20mg
--

30 x 25mm

50-60mm

reducing

5x5x3mm
impalpable

End of intratumoural treatment
Total No of applications:

17 x

15 x

65 x

CR
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VAE dose
Total dosage

2.64G

0.79G
4.63 G

1.20G

Tolerability. In view of his autoimmune condition, Pt14 was carefully observed for atypical or
excessive inflammatory (skin) responses at induction. However, nothing unusual occurred and he
tolerated a high dose escalation. During the febrile responses he experienced associated sickness
behaviour and grade 1-2 fatigue. Thereafter only moderate (grade 1) fatigue for <3 days after
treatment, which did not intrude on his normal activities.
During induction he developed grade 2 phlebitis at the cannulation sites following IVs. This appeared
to be dose dependent and resolved spontaneously without sequelae: notably, without new lymphoma
lesions. The SC doses were escalated cautiously and the inflammatory site responses were not
excessive and resolved without scarring or subcutaneous fibrosis. Following SC injections, he had no
fatigue and had had variable site responses, which increased after IV infusions. No signs of
hypersensitivity were observed. His autoimmune conditions did not worsen; there were no
intercurrent problems and no infections. He maintained a good performance status throughout.
Postscript. In May 2010 Pt14 was keeping well and was in remission of his cutaneous lymphoma; no
new lesions had developed and a CT-scan in March 2010 was unremarkable. After further discussion,
he continued SC VAE treatment and 6 – 8 weekly IV infusions.

142

8.3

Consent Forms

This section comprises the consent forms that covered all aspects of VAE treatment at Park Attwood
Clinic. The forms elucidate various aspects of VAE treatment; describe the anticipated benefits; the
desirable and undesirable side effects; provide a summary of some of the components of an
consultation; served to prepare for a consultation as well as to reflect on and help to focus any
questions or concerns of patients. Patients were encouraged to ask questions. Together with
factsheets, other written material, the consultation itself and attending public talks and presentations –
the consent forms provided a useful tool for informing the patient of their treatment decisions. Lastly,
patients were offered to have contact with other patients who had gained experience with VAE
treatments. Patients kept the signed originals and a copy was retained in the medical records.
Four forms cover the general principles of traditional SC application and the specific applications: i.e.
high dose VAE treatment; intravenous application and intratumoural application.
Another form detailed consent for holding information as part of a European initiative for data
collection amongst users of anthroposophic mistletoe preparations.
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8.3.1 General Consent

Consenting to Mistletoe Therapy
Patient details
Surname …………………………………………………

Date of birth

First Names……………………………………………………………………………
Address

Consenting doctor……………………………………………………………..
GMC no…………………

Date…………………………….
Place……………………………
Other than with the above named consenting doctor, I have discussed Mistletoe Therapy with:
………………………………………………………………………………………………….

Consenting pathway ~
Attends Introductionary Talk
yes / no
Consultations: face to face / phone: (give dates) …
Documents and brochures given:
yes / no
Access to Weleda Video:
yes / no
Personalised letter to patient:
yes / no
Copy doctor‘s letter to patient:
yes / no
Access offered to other patients:
yes / no / …
Access to doctor for further discussion:
yes / no / give dates …
Access to 2nd opinion offered:
yes / no / who …
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Patient Agreement to traditional Mistletoe Therapy
I understand that
1. Mistletoe Therapy does not replace conventional cancer treatment
2. There is documented research that supports the benefits of Mistletoe Therapy in the
treatment of cancer, but that in mainstream medicine the evidence for efficacy is being
debated and generally not considered strong enough
3. These benefits are: improvement of quality of life (there is consistent evidence for
this), and overall survival (there is less robust evidence for this)
4. The available trials and documentation confirm that mistletoe is safe, and that
a. mistletoe is used safely in combination with mainstream cancer treatments;
there is less experience with some of the newer targeted therapies (e.g.
lapatinib)
b. there is good evidence that Mistletoe Therapy can moderate side effects from
mainstream treatments (chemotherapy and radiotherapy)
c. serious and potentially harmful allergic reactions to Mistletoe are very rare, but
possible. The doctor has explained the circumstances in which allergic
reactions are more likely to occur, and what measures will be taken to prevent
and treat such occurrences. These circumstances are:
i. resuming treatment after a pause (of 2 or more months)
ii. changing from one host-tree preparation to another (e.g. from Pini to Mali)
iii. changing from one brand to another (e.g. Iscador to Abnobaviscum)
iv. changing the route of administration (e.g. from skin injections to intravenous)
v. unexplained

5. I can stop Mistletoe Therapy at any time, without causing harm
6. The following signs and symptoms are typical of a desirable immune response and are
not harmful in themselves:
a. Local: inflammation of the skin at the injection site(s); when using high doses
in some cases these skin sites have been reported to blister
b. General: flu-like symptoms, including headaches and nausea, chills and fever,
particularly with high doses of mistletoe

145

7. Iscador® has a limited licence (Product License of Right) in the UK, and a full licence
in Germany, Austria and Switzerland; Abnobaviscum® and Helixor® are fully
licensed in Germany and in a few other countries, but not in the UK.
I am satisfied that I have been given a good understanding of the aims of Mistletoe Therapy,
its likely benefits, effects, possible side effects and safety aspects. My questions and concerns
have been addressed and I have been given details in person, in written form and from
independent websites to access to additional information about Mistletoe Therapy.
Patient / identifier label:

Signature of patient

Signature of Consenting Doctor (s)

Date:
References on request
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8.3.2. Consenting to high dose VAE induction therapy

Consenting to High Dose Mistletoe Induction
Introduction
I understand that traditional mistletoe prescribing is safe and aims to improve and maintain quality of
life, and improve the outcome of cancer treatments. Tumour remissions have been reported, and seem
to depend on dosage and way of administration (for example, intratumoural and intravenous). Using
high doses of Mistletoe, particularly at the beginning of treatment, may improve immune responses
and impact on the illness.
In general, the effects of high doses of Mistletoe are well tolerated. The symptoms of strong immune
stimulation are desirable and although marked and uncomfortable, but pass and cause no harm. The
most discomfort is usually experienced from the inflammation at the injection sites of the skin;
typically, these sites remain red, inflamed and painful for several days. Occasionally they have been
reported to blister. Some patients have reported lumpiness under the skin at the sites for many weeks.
Some patients will experience fatigue for some weeks following High Dose Induction. As the
treatment continues over time, fatigue resolves and the skin responses lessen.

In summary, I understand that:
1. The aim of starting Mistletoe Therapy with high doses is to elicit a strong initial
stimulation of the immune system (‗jump-start‘)
2. A strong immune stimulation early in the treatment is thought to improve the benefits of
Mistletoe Therapy
3. Tumour remissions (disease responses) have been reported and are dependent on high
doses and the way this is administered, but this type of treatment has not been subject to
trials
4. High Dose Mistletoe administration will give rise to marked flu-like symptoms, chills and
fever, as well as marked and painful inflammation at the injection sites
5. The general and local (skin) effects are signs of immune stimulation, are transient and not
harmful
6. On occasion, the inflammatory skin sites blister, but resolve without further problems;
there has been one report of ulceration of the skin sites, which needed further treatment
7. These strong general and local responses typically only occur in the first few weeks of
treatment and lessen over time
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8. Mistletoe Therapy is found to be safe and does not lead to tumour growth; allergic
reactions are very rare in patients that haven‘t been treated with Mistletoe treatment
before; pre-treated patients should be carefully monitored
9. High Dose Mistletoe Therapy can be safely combined with chemotherapy, radiotherapy
and hormone therapies
10. Patients receiving Targeted Therapies with antibodies (for instance Herceptin, Rituximab,
Avastin) or small molecules (Gleevec, Iressa, Tarceva) have safely used traditional
Mistletoe doses. There is less experience with newer therapies (e.g. Lapatinib),
particularly when combined with high doses of Mistletoe
I have understood the principles, aims and (side) effects of this form of Mistletoe Therapy –
and I am satisfied with the information that I have been given.
Patient identifier / label:

Signature of patient

Signature of Doctor (s)

Date:
References
Kienle GS, Kiene H. European Journal Medical Research (2007); 12: 1-17 Complementary Cancer Therapy:
A Systematic Review of Prospective Clinical Trials on Anthroposophic Mistletoe Extracts
Horneber MA, Bueschel G, Huber R, Linde K, Rostock M (2008). Mistletoe therapy in oncology (Review),
Copyright © 2008 The Cochrane Collaboration. Published by JohnWiley & Sons, Ltd
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8.3.3

Consenting to intravenous VAE application

Consenting to Intravenous Mistletoe Administration
Introduction
Traditional mistletoe prescribing aims to improve and maintain quality of life, and improve the
outcome of cancer treatments. Tumour remissions have been reported and seem to depend on dosage
and way of administration (for example, intratumoural and intravenous). With using high doses of
Mistletoe, and from the very the beginning of treatment, the immune responses and impact on the
illness may be improved.
Intravenous administration of Mistletoe is a safe way of improving the immune responses and
outcome of treatment. Although widely used, this type of application is not licensed and no systematic
trials have been carried out.

In summary, I understand that:
1. The aim of intravenous administration is to increase the benefits of Mistletoe Therapy
2. Intravenous Mistletoe is used when cancer has spread and as part of starting Mistletoe
Therapy, usually before the skin injections
3. There is no trial evidence to prove the additional benefits of Intravenous Mistletoe
Administration, and this type of treatment is still experimental
4. Intravenous mistletoe administration is well tolerated and safe (see ‗caution‘)
5. Intravenous administration does usually not produce flu-like symptoms, chills and fever

Caution, for patients already receiving Mistletoe Therapy:
6. Patients who have been pre-treated with Mistletoe Therapy and start intravenous
administration, may develop symptoms of hypersensitivity (allergy)
7. Symptoms of hypersensitivity range from minor skin rashes (hives / nettle rash / itchiness) to
more extensive rashes. These symptoms typically settle quickly and if they persist and are
troublesome, will respond to simple antihistamines. Occasionally symptoms progress to:
swelling of lips, eyelids and joints, light headedness and un-wellness; simple measures and
antihistamines are usually enough to address this
8. Very rarely, symptoms of severe allergy (anaphylaxis) develop: with marked un-wellness,
shortness of breath and lowering of blood pressure. Drug-induced anaphylaxis is an
immediate, generalised and serious allergic reaction – and is a medical emergency. However,
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mistletoe associated anaphylaxis is very rare (less than 0.01%); the medical staff at Park
Attwood is trained and equipped to treat such an emergency
9. Hypersensitivity is typically related to the dose and speed of the infusion, and rarely needs
medical intervention. Reducing the speed of infusion or lowering the dose is sufficient to
control symptoms. On repeated administration, such hypersensitivities tend to lessen
I have understood the principles, aims and effects of intravenous mistletoe administration –
and I am satisfied with the information provided.
Patient identifier / label:

Signature of patient

Signature of Doctor (s)

Date:
References
Kienle GS, Kiene H. European Journal Medical Research (2007); 12: 1-17 Complementary Cancer Therapy:
A Systematic Review of Prospective Clinical Trials on Anthroposophic Mistletoe Extracts
Bussing A et al. Anticancer Research (2005) 25: 4753-4758. Prevention of Surgery-induced Suppression of
Granulocyte Function by Intravenous Application of a Fermented Extract from Viscum album L. in Breast
Cancer Patients
P. Scho¨ffski et al. Annals of Oncology (2004) 15: 1816–1824. Phase I trial of intravenous aviscumine
(rViscumin) in patients with solid tumors: a study of the European Organization for Research and Treatment of
Cancer New Drug Development Group
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8.3.4

Consenting to intratumoural VAE application

Consenting to Intratumoural Mistletoe Administration
Introduction
Traditional mistletoe prescribing aims to improve and maintain quality of life, and improve the
outcome of cancer treatments. Tumour remissions have been reported and seem to depend on dosage
and way of administration (for example, intratumoural and intravenous). Using high doses of
Mistletoe, and from the very the beginning of treatment, may improve immune responses and impact
on the illness.
Intra-tumoural administration aims to a more specific immune response to the cancer. This type of
treatment is routinely used consultant led Centres in Germany, but is not licensed and no systematic
trials have been carried out. In our experience the technique is safe and does not lead to spreading the
cancer and does not promote cancer growth. The local and general effects are similar to the effects of
high dose Mistletoe Therapy.

In summary, I understand that:
1. The aim of Intra-tumoural administration is to increase the benefits of Mistletoe Therapy
2. Intra-Tumoural mistletoe administration is well tolerated and safe (see ‗caution‘), and does not
promote cancer growth at the injection sites
3. There is anecdotal evidence and documented experience – there is no trial evidence to prove
the additional benefits of intra-tumoural Mistletoe Therapy and this type of treatment is still
experimental
4. Intra-tumoural administration of mistletoe will produce symptoms of marked immune
stimulation: with flu-like symptoms, chills and fever, and marked dose-dependent local
inflammation and swelling. These are symptoms of immune stimulation and not of cancer
growth, and usually settles within a day or two and don‘t require treatment.

Caution, for patients already receiving Mistletoe Therapy:
5. Patients who have been pre-treated with Mistletoe Therapy and start with intra-tumoural
administration, may develop symptoms of hypersensitivity (allergy)
6. Symptoms of hypersensitivity range from minor skin rashes (hives / nettle rash / itchiness) to
more extensive rashes. These symptoms typically settle quickly and if they persist and are
troublesome, will respond to simple antihistamines. Occasionally symptoms progress to:
swelling of lips, eyelids and joints, light headedness and un-wellness; simple measures and
antihistamines are usually enough to address this
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7. Very rarely, symptoms of severe allergy (anaphylaxis) develop: with marked un-wellness,
shortness of breath and lowering of blood pressure. Drug-induced anaphylaxis is an
immediate, generalised and serious allergic reaction – and is a medical emergency. However,
mistletoe associated anaphylaxis is very rare (less than 0.01%); the medical staff at Park
Attwood is trained and equipped to treat such an emergency
I have understood the principles, aims and effects of intra-tumoural administration – and I am satisfied
with the information that I was given
Patient identifier / label:

Signature of patient

Signature of Doctor (s)

Date:
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8.3.5

Consenting to documentation

Informed Consent for documentation in Network Oncology
Park Attwood strives continuously to improve the quality of the supportive treatments that are
offered to patients with cancer, and Mistletoe Therapy in particular. Accurate documentation
of patients‘ treatment and recovery is essential to evaluate their progress, to focus further
research and develop treatment programmes.
In June 2008 Park Attwood joined the Network Oncology (NO), and we are asking for your
permission to make some details available for this international documentation project.
Network Oncology is an international collaboration run by the research institute Havelhoehe
(FIG: Forschungs Institut Havelhoehe), and is based in the leading anthroposophic hospital
Havelhoehe in Berlin, Germany. Dr F Schad is the consultant responsible for this project.
Network Oncology includes several hospitals, community health centres, GP surgeries and
outpatient departments, which specialise in cancer care and aims to collect information in a
consistent and structured way. The aim is to provide quality assurance, to collect data to help
create improvements to all therapies, in particular for Mistletoe Therapy
We hold all information about our patients in strict confidence in your records. For the new
documentation any information will be kept anonymous and only your date of birth will
feature, and a code will hide your identity.
Dr Maurice Orange (Medical Director at Park Attwood) is responsible for the Documentation
at Park Attwood, and supervises an appointed assistant. – The handling of all information will
be in accordance with the Data Protection Act 1989 and GMC guidance.

In summary, I agree :
1. That information about me can be entered in the Tumour Documentation, as part of
the Network Oncology
2. That this information will be held in the strictest confidence at Park Attwood
3. That this information is made anonymous before being made available to the Network
Oncology
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I understand that :
4. that by agreeing to this Documentation, I am not joining a trial and this will not
change any treatment that I receive at Park Attwood
5. I can withdraw consent for this Documentation at any time, without having to give
reasons, and that my treatment will not be compromised by doing so.
Patient / identifier label:

Signature of patient

Signature of Consenting Doctor (s)

Date:
References on request
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8.4

Factsheet

Mistletoe therapy at Park Attwood
Fact Sheet
This Fact Sheet sets out to describe the various forms of Mistletoe Therapy (MT). The
treatment will always be tailored to the individual situation, and your doctors may
recommend a variant of the formats described here.
Essentially, MT is a treatment of and for the immune system, and aims to strengthen the
natural defences and immune activity. In addition, mistletoe extracts have anti-cancer
properties, and the benefits of this can be enhanced through different ways of
administration. Please ask for the booklet (entitled ‘Mistletoe Therapy’) for a general
introduction. Numerous articles and scientific papers are available on specific topics and
cancer types. Please enquire.

When to start? Can MT continue during chemo- and radiotherapy?
MT can be started at any time: before, during or on completion of mainstream cancer
treatment. There may be advantages in starting MT before surgery and other cancer
treatments; here MT can start supporting the body and some of the immuno suppressive
effects that such treatments have may be avoided. MT has an excellent safety record, and the
unwanted effects that can occur are allergy-type side effects, such as skin rashes (nettle rash).
The inflammation that occurs at the injections sites are unavoidable and not harmful – and
only very rarely have patients had problems with skin reactions. Generally MT can be safely
continued alongside chemotherapy, radiotherapy, hormone therapy and most of the newer
‘targeted therapies’ like Herceptin or Avastin. In fact, it has been shown that such treatments
are better tolerated when MT is used alongside and recovery is improved. The treatment
may need adjusting on an individual basis to enhance this.

Traditional Mistletoe Therapy
Traditional MT typically starts with low doses of Mistletoe and increases these doses slowly
over time, thus avoiding strong reactions; the benefits of this approach – in terms of quality
of life are well documented, and some studies suggest improved survival. There is evidence
that the benefits increase with long-term use (longer than 2 years) and higher average doses.
Traditional MT is commonly prescribed by GP’s and homoeopathic doctors around the
country – and this can be carried out on an outpatient basis.
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High dose induction
In some situations, the benefits of MT may be increased by starting with higher doses and /
or using less common ways of administering the mistletoe, for example intravenous or
intratumoural routes. The aim for using higher doses is to get a robust ‘jump-start’ of the
immune system. A stronger stimulation will have marked effects, and the intensity will
depend on the dose that is given. Your doctor will advise on the level of stimulation and
what to expect. Although everyone is different and some people tolerate a fever challenge
with ease, others will feel the effect more strongly. Furthermore, some patients have strong
responses to relatively low doses of mistletoe – whilst others need much higher doses to
have the desired effect. The common symptoms of stimulation are: marked flu like
symptoms, with fatigue, shivers and chills, general aches and pains, possibly headache and
nausea, and a raised body temperature (fever). You will also notice marked inflammation
around the injection sites, which can be painful, red and itchy for some days. These are signs
and symptoms of the immune system exerting itself, and although bothersome, they are not
dangerous or harmful and will pass. Fever is a sign of a strong immune stimulation and has
its own benefits in improving the immunity – and the whole experience is like having a short
flu. It is usually possible to elicit 3 or possibly 4 fevers over the first 2 weeks of treatment;
after this, the body adjusts to the mistletoe and will continue to work without giving rise to
fever.

After a High Dose induction
The marked reactions to the injections will lessen over time – and after 2 or 3 fever responses,
the general symptoms will either not occur at all, or be much milder – typically leaving just
general tiredness for a day after an injection; even this will not be noticeable after a few
weeks of treatment. The inflammation at the injection sites may take a little longer to lessen
in intensity, but over time becomes mild and causes minimal discomfort – and treatment will
not intrude on daily life at all. The skin injections are continued usually 2 or 3 times a week,
dependent on the responses and other ways of administration.

Other ways of using Mistletoe
There may be situations for mistletoe to be given in other ways, usually in addition to the
skin injections: for example, intravenous and intra-tumoural (intra-lesional). The aim of these
more experimental ways of administration is to achieve a better and more specific immune
response to the cancer in the early stage of treatment. Important for this improved immune
response is the direct interaction between cancer cells & mistletoe.
Intravenous Mistletoe (i-MT) is given via an intravenous infusion, through a small
cannula in a vein like a drip. Initially it can be given every day to build up the dose; later it is
typically continued monthly. Intravenous MT is usually well tolerated and on its own,
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doesn’t tend to give rise to strong reactions. Intravenous mistletoe does affect the immune
response, supports and enhances the reaction to the skin injections, and is thought to reach
cancer cells directly through the bloodstream. Typical situations were i-MT is used: (a) as
part of the high dose induction (b) where cancer has spread (c) in conjunction with
Hyperthermia (see separate Factsheet) (d) to enhance the MT at a time of relapse, and a new
impetus to MT is needed.
Intra-tumoural; if there is a tumour that is accessible, mistletoe can be injected directly
into the lump or lymph node. This will cause some cancer cells to die, create acute
inflammation and together lead to a strong immune response inside the tumour itself – and
this improved response will be transmitted to the whole immune system. These injections
are usually repeated several times, and the injected tumour or lymph node will initially swell
up, be tender and the overlying and surrounding skin become red and hot with
inflammation. Also, the flu like symptoms and fever that were described earlier (high dose
induction) will develop. Eventually, the injected tumour could reduce in size, but this may
need a number of weeks or months of treatment. Less accessible tumours can be considered
for intra-tumoural treatment by experienced consultants in hospital settings. Please enquire.

Park Attwood
PAC offers broad support to cancer patients. MT forms the backbone of treatment and the
first steps will be to identify the optimal way of starting MT. However, other aspects may
deserve attention sooner or later, and the initial interview will help to identify which aspects
of care seem a priority and which are less urgent. Examples include: spiritual and
psychological support; nutritional and dietary issues; the timing of and combining other
complementary therapies and strategies; therapies available at Park Attwood and other
centres with similar services. The interview(s) also offer opportunities to discuss
conventional cancer therapy that has been recommended by the surgeon, oncologist and
others involved in treatment. Patients need not sign up to the whole range of therapies
available and indeed many patients attend only for MT.

In Summary
MT is often controversially discussed amongst doctors; however, there is overwhelming
evidence that MT:
 Is quite safe;


Improves immune competence and quality of life;



In some situations can be very effective against cancer and improves



outcomes;
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Is safe to use alongside most conventional cancer treatments.

Nevertheless, most doctors regard MT an experimental therapy. A committed relationship
with the treatment will be helped by a clear understanding of the aims and expected results
of treatment. To obtain mutual and informed consent, information is made available and a
consenting process is in place. Please share your questions and concerns with your doctors at
any time. An independent web site that presents the available evidence in a thorough and
thoughtful way is: www.mistel-therapie.de.
Traditional MT can be started in outpatients, and will need an instruction session with the
outpatient nurse. Treatment will then be monitored through a combination of regular phone
and face to face appointments. High dose induction therapy requires an admission to Park
Attwood for the MT to be administered and the effects to be monitored. The effects of
treatment can be marked, and will need a little restful time to recover. Some patient need a
few weeks to feel fully restored and this is dependent on the chosen doses and the
individual, and hard to predict in every individual case. Intravenous therapy can be
continued in outpatients and may at some point be combined with whole body
Hyperthermia; also, other therapies available at Park Attwood may be combined with visits.
Who is who?
Overall medical responsibility:
Dr Maurice Orange, Medical Director
Doctors with particular interest & experience with MT and Hyperthermia:
Dr XX and XY, clinical lead Hyperthermia
Outpatient Nursing & Hyperthermia Lead:
Medical Secretary, appointments & queries
Direct line: xxx
Confidential fax: xxxx

16 June 2009
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8.5

Protocol for Intravenous Application of Mistletoe Extracts (VAE)

2010-PAC-IV-protocol

Introduction
1

Intravenous administrations of Mistletoe through a Peripheral Vein
1.1
Intravenous therapy refers to solutions and / or drugs administered via a peripheral
vein. Intravenous (IV) administration of Mistletoe (Viscum Album Extracts, VAE) is used for
cancer patients. VAE is usually administered by subcutaneous (SC) skin injection.
1.2
Indications for intravenous VAEs are: (1) to optimise a high-dose SC (and / or
intratumoural) induction therapy with VAE; (2) in the presence of metastatic disease; (3)
support during chemotherapy; (4) in combination with whole body Hyperthermia; (5) in
palliative setting for very frail patients.

2

Product status and licensing
2.1
Preparations used for IV administration of VAE are: Abnobaviscum®, Helixor® and
occasionally Iscador®.
2.2
In the UK, Iscador has a licence (Product License of Right) for SC application. All
mistletoe products hold a license for SC application in their country of manufacturing origin,
e.g. Germany and Switzerland, and a few other countries in and outside of Europe. In the UK,
unlicensed products can be obtained on a named patient basis. Importation and safety of all
products are monitored by MHRA.

3

Indications
3.1
To administer VAE
3.2
To improve outcomes and quality of life
3.3
To target tissue: tumours and their metastases – when these are not accessible in other
ways

4

Desirable side effects
4.1
24-48 hour fatigue; raised body temperature
4.2
IV administration of VAE on its own usually does not cause fever or flu like
symptoms. Although fever responses are possible, these are (1) more likely caused by
SC or intratumoural injections and (2) typically occur in the first phase of treatment.
Iscador® can cause fever, probably due the lacto-fermentation during manufacturing
and the resulting molecular products that have fever inducing effects

5

Undesirable side effects
5.1
Hypersensitivity (‗allergy‘)
Where hypersensitivity is suspected: stop the IV and call a doctor
 Anaphylaxis is very rare
 Most ‗allergic‘ (‗anaphylactoid‘) signs and symptoms are dose dependent
 Most hypersensitivities resolve without needing treatment
 Occur at any time during or after the IV
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5.2

Symptoms of hypersensitivity:
 mild itchiness and urticarial rash at the cannulation site – that may extend to
large parts of the body; flushing; itchy palms; tingling of lips and tongue
 angioedema, cough, shortness of breath
 commonly, ‗old‘ SC injection sites are reactivated
Symptoms may progress to – and require immediate medical attention:
 anxiety, restlessness
 severe breathing difficulty and wheezing
 signs of circulation collapse: low BP, rapid heart rate
 nausea, vomiting, abdominal cramps
With the exception of anaphylaxis, mild hypersensitivity will usually resolve by
pausing / slowing the IV; antihistamines a rarely needed

5.3

Excessive and prolonged fatigue, marked light headedness following the IV
application, or other signs of overexertion; in this case the prescribing doctor can
adjust the dose
Procedure

6

Nurses duties
6.1
Use sterile equipment and apply principles of asepsis
6.2
Ensure correct identification of the patients prior to the procedure
Ensure that the patient has been appropriately consented by the prescribing
doctor, and is given full information about the procedure
6.3
Advise on possible side effects, both immediate and later onset (e.g. fatigue; raised
body temperature)
6.4
Record baseline vital signs: BP, P, Resps
6.5
Ensure that doctor has prescribed all intravenous drugs, including dilutents and
flushes – and signed for it
6.6
Ensure that the prescription is valid and question if there are any doubts
6.7
Ensure direct access to an anaphylaxis kit. Ensure recognised training and appropriate
updates have been completed by nurses

7

Intravenous Therapy Procedure
7.1
Equipment
Cannula
Cannula dressing
Sterile gloves
Alcohol swabs
2ml, 5ml and 10ml syringe
21g blue needles x 2
IV bag & giving set
Additive label for IV-bag
2ml Sodium Chloride 0.9% (to flush the cannula)
Prescription sheet / Drug administration sheet.
Prescribed amps VAE: Abnobaviscum® , Helixor® or Iscador®
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7.2

Tubigrip/bandage or 5cm gauge dressing
Hypoallergenic tape
Infusion stand
Anaphylaxis and other emergency medicines
Procedure
1. Ensure identification of the patient
2. Explain the procedure and gain verbal consent
3. Decontaminate hands prior to the procedure and put on gloves
4. Cannulate patient
5. Prepare infusion bag; check expiry date; unless otherwise instructed: 0.9%
Sodium Chloride (‗normal saline‘): 250ml for up to 6 ampoules of 20mg
VAE; 350ml for 8 or more amps VAE.
6. Connect the giving set to the cannula, set for lowest infusion rate and start
7. Prepare VAE for infusion: draw up prescribed dose, and check / counter
check + record + sign: type/ dose / number amps / batch no / exp date – on
prescription chart
8. Transfer details on additive label, and sign
9. Stop infusion
10. Swab port and add VAE, using green needle; ‗rinse‘ 2 – 3 times
11. To prevent ‗layering effect‘, mix the additive and the infusion fluid well, by
gently ‗rocking‘ the infusion bag between the hands; no vigorous shaking is
required!
12. Label the infusion bag with the details of the VAE
13. Set infusion rate, re-commence the infusion and record starting time; unless
otherwise prescribed:
 30min for up to 60mg (3 amps)VAE
 60min for up to 160mg (8 amps) VAE
 90min for up to 200mg (10 amps) VAE
14. Monitor the IV fluids for cloudiness or any impurities
15. Check patient for signs of reaction / hypersentivity
16. Check cannula site for patency, extravasation or infiltration
17. Avoid restrictive bandages; a loose tubigrip bandage can be placed over the
site to prevent catching the cannula on their clothing; the insertion site must
remain easily accessible for inspection
18. On completion of the infusion disconnect from the cannula + record
19. Discard waste into the correct receptacle
20. Complete the patients documentation
21. Ensure that the patient is given access details(phone / mobile / email) to
practitioner (nurse/doctor), for advise and to report on any untoward events

On completion of the IV and unless otherwise specified by the prescribing doctor, the patient
should be monitored for about 45 minutes after completion of the IV.
If any hypersensitivity has occurred (e.g. itching, rash) and has not worsened since
completion, patient can be safely discharged from supervision.
7.3

Documentation
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The procedure should be recorded on the drug administration sheet including the date, time,
name of medication, dose, batch number, route and then signed for commencing and
completion of infusion.
Revised: 1 March 2010
Review: September 2010
Dr Maurice Orange
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