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1. We are pleased with the Panel’s opinion that our food constituent Yestimun® was suffi-
ciently characterized by us. 

 

2. We are pleased to see that the Panel accepted the defined effect as beneficial for human 
health. 

 

3. Four intervention studies describing the effects of intravenously injected yeast beta-
glucans were not accepted as pertinent by the Panel due to the inappropriate route of 
exposure. We completely accept the Panel’s decision to exclude these studies as being 
pertinent.  
We would like to point out that these studies were included by us in the application under 
4.2.1.3 as supportive evidence for the mechanism of action. We felt that the studies dem-
onstrate, in principle, the potential of yeast beta-glucans to act on the immune system.  

 

4. Four human studies investigating the effects on immune parameters after oral administra-
tion of yeast beta-glucans were considered as not allowing any conclusions on the initia-
tion of inert and adaptive immune responses. The Panel considered that changes of im-
mune parameters do not represent an improvement on the initiation of appropriate innate 
and adaptive immune responses.  
As for the studies discussed under 4., we included the studies in the original application 
under 4.2.1.3 as supportive evidence for the mechanism of action. We felt that the studies 
demonstrate, in principle, the potential of yeast beta-glucans to act on molecular markers 
of the immune system. Still, changes in these markers alone do not demonstrate the 
claimed effect. 

 

5. The Panel stated that no conclusions could be drawn from the pilot study applying 
Wellmune®, a yeast beta-glucan due to several limitations in the conductance of the trial.  
We do agree with the opinion of the Panel interms of limitations of this clinical trial as we 
already outlined in our conclusions about this study contained in the original application 
dossier. 

 

6. The trial conducted by Leiber using their product Yestimun®. 
 

Primary outcome variable: 

The Panel accepted the frequency of occurrence of cold episodes as an indirect measure 
of the function of the immune system.  

 

Post-hoc-analysis 

Generally, a post-hoc analysis is a statistical analysis, which is not part of the original statis-
tical analysis plan defined at the beginning of a clinical trial. Therefore, we understand 
EFSA’s objection against accepting the significant result that has been obtained in our 
post-hoc analysis. 
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However, we believe that in the case of the Yestimun trial, the post-hoc analysis was justi-
fied, because it was applied as a means of mathematical re-adjustment for a delayed initia-
tion of the trial that had occurred in autumn 2006. 

As mentioned in the study plan of the Yestimun trial (see attached file), the intention of the 
trial was to compare the number of common cold episodes, during the winter season last-
ing from the month of September to the month of March. Due to an organizational prob-
lem, the beginning of the trial was shifted and the inclusion of subjected was delayed to 
the month of November. This shift caused the study period to extend into the summer 
months, which is the high season for allergic rhinitis. The symptoms of allergic rhinitis can 
easily be misdiagnosed with those accompanying common cold infections. To avoid this 
probable source of diagnostic error we restricted the study period to the winter months. 
70% of the common cold episodes recorded in the study appeared in the first half of the 
trial, which reflects the common knowledge on the epidemiology of common colds. 

 

We are aware of the fact that only the primary outcome measure, which is defined in a 
study protocol prior to the beginning of a clinical trial, can be used as a basis for scientific 
conclusions obtained in a clinical study. That is why we performed the post-hoc analysis 
accordingly.  

In our analysis of the data obtained for the primary outcome measure during the first three 
months of the study, which covered the winter months, and we did reach a significant 
difference of remarkable 20 % reduction in the number of common cold episodes for the 
verum group versus the placebo group demonstrating the claimed effect of Yestimun.  

EFSA critizises, that the decision for the autumn/winter period was not discussed in a sta-
tistical sense. This is true for the reason being that we simply aimed at testing our original 
hypothesis, which was the effect of Yestimun on common cold episode numbers during 
the autumn/winter months. Had we searched for any period producing a significant result 
for the primary outcome variable this would have statistically been unacceptable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table1: Occurrence of episodes over the days of the trial for Verum  
and Placebo (FAS population) 
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The number of episodes were compared after 91 days of clinical trial. Between verum and 
placebo. This time point includes the autumn and winter months and covers the time 
originally intended for testing. As can be seen from this graph, the difference in the num-
ber of episodes is even greater after 141 days and probably would have given an even 
greater effect fort he efficacy of Yestimun. This demonstrates that we did not simply look 
for the greatest effect statistically. 

 

Secondary outcome parameters support the primary outcome parameter. 

As secondary outcome parameters, the severity of typical common cold symptoms was 
measured during the clinical trial conducted by Graubaum. A reduction of the frequency 
of occurrence of the three typical cold symptoms „sore throat and/or difficulty swallow-
ing“, “hoarseness and/or cough“ and „watery nasal secretion“ on the first day of an epi-
sode also indicates an improvement of the function of the immune system. 

The frequency of these symptoms was significantly reduced in the verum group when 
compared to placebo (pχ2 = 0.011 to 0.046). This result is reflected in the reduction of the 
cold score, a combined measure for the severity of the three typical common cold symp-
toms mentioned above, particularly on the first day of the episodes in the subjects of the 
verum group (pu = 0.029).  

 

Frequency of occurrence of symptoms on the first day of an episode: 

Episodes in VG 

 (n = 79) 

Episodes in PG 

 (n = 96)  Individual symptoms 

n % n % 

p-value 

(χ2Test) 

Hoarseness and/or cough  
 

55 69,6 80 83,3 0,032 

Sore throat and/or difficulty 
swallowing 50 63,3 74 77,1 0,046 

Watery nasal secretion 56 70,9 83 86,5 0,011 
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Cold score on the first day of an episode: 

Group 
No. 

episodes 

day 1 
mean SD min median max 

Total 175 5,1 2,3 0 5,0 10 

V-group 79 4,6 2,1 0 4,0 10 

P-group 96 5,5 2,6 1 5,0 
        

       10 

p-value  
    (U-Test) 0,029 

p-value  
    (t-Test) 0,018 

 

In the published opinion on Yestimun®, EFSA did not consider that changes in these sec-
ondary outcomes relate to the immune system (claimed effect), or support the primary 
outcome, which was the frequency of occurrence of common colds.  

We do not agree with EFSA’s position, here, and seek clarification.  

We would like to bring to your attention that it is common medical knowledge that any 
viral attack on the human body leads to a defense response. Upon gaining access to a cell 
present in the nasal or oral mucosa, a virus is recognized by the host’s innate immune sys-
tem (Irving 2009).  

Ideally, the body can immediately control viral entry and viral multiplication. Such a sce-
nario leads to an asymptomatic infection, and contributes to a reduction in the frequency 
of occurrence of common colds (primary outcome parameter).  

In contrast, should the viral particles manage to enter the cells and start multiplication, this 
may lead to a full immune reaction, including the adaptive immune system, which is no-
ticed as a common cold episode. The extend of this immune response can vary and has to 
be seen as a continuum depending on how quickly the body can control viral spreading 
inside the host and how effectively the host is able to finally eliminate the virus from the 
body. 

 

As a consequence, milder symptoms of common cold reflect a more effective immune 
defense. Therefore, milder symptoms indicate that the body’s potential to defend against 
common cold infections is increased, which is very obviously linked to the primary out-
come parameter, the reduced number of common cold events.  

 

Summary on primary and secondary outcome of the Yestimun trial: 

 

The primary and secondary outcome parameters are linked and support each other.  Both 
parameters demonstrate the ability to fight viral attack and, therefore, indirectly describe 
the function of the immune system. 
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We request from EFSA an explanation for the fact that they completely disregard the con-
nection of primary and secondary outcome variables. 

We also want to know why the significant outcome of the secondary criteria were not 
considered. 

We completely disagree with EFSA stating in their opinion that “no effects of Yestimun® 
were observed on any outcome that could imply a beneficial effect on the …immune re-
sponses…” In contrast, we clearly see that both outcome variables have shown significant 
and biologically relevant effects in the trial. 

 

 

 

 

 

Attached documents:  

Irwing 2009 

Yestimun Study plan (excerpt) 

 

 

 

 

 

 

 

 

 

 

 

 

 



Excerpt from the study plan of the Yestimun study (formerly named 
as Biolex Beta HP) 
A banal, catarrhic infection of the upper respiratory tract is known in English as a 
simple, common cold (Tyrrell 1996). Acute, respiratory diseases are among the 
most prevalent diseases. They are almost always of viral origin (Glathe 1992, 
Wagner 1996) and usually show a seasonal epidemic progression, recognized by 
the well-known autumn/winter increase that effects all age groups. The cold 
symptoms occur to 70% within the first 24 hours and last for 7 to 14 days (Loew 
1996, Tegeder 1996). 

The complaint picture of simple progression forms varies among individuals, but all 
are a burden on the patient. Normally, a sick adult will complain of a general 
feeling of illness, headache and joint pains, runny nose, sore throat, difficulty 
swallowing, hoarseness, and coughing. Medical findings are usually concentrated 
around the throat, as acute catarrhalic pharyngitis and are seen through the 
reddening and granulation with increased secretion of the mucus membrane. 

A practice relevant, primary cause therapy, for example an anti-viral therapy 
against banal acute infections of the upper respiratory tract does not exist. Many 
symptoms can be reduced through symptomatic treatment (Ziegler 1995). 
Botanical medicine includes a great number of symptomatic therapies. They have a 
wide spectrum of effect, including antiviral, bacteriostatic, antiphlogistic, immune 
stimulating and spasmolytic effects, others support and maintain the physiological 
flora found in the mouth and throat. They are applied primarily within the 
framework of self medication. Therapeutic success can be demonstrated in clinical 
trials, for example for the use of essential oils (Graubaum 1997) and Echinacea 
purpureae radix (Bräunig 1992). 

In the planned study, there should be 100 subjects (50 per group), within the 
framework of a placebo controlled, double-blind study, with increased risk of 
infection or an existing simple cold that began no longer than 24 hours previously, 
to test the efficacy of the dietary supplement Biolex® Beta HP in comparison to 
placebo, to reduce the number of cold episodes within the 26 week trial period 
and shorten their duration, or reduce the disease symptoms. Beta-Glucane is a 
natural polysaccharide, composed of beta-glycosidic bound D-Glucose-subunits. 
Biolex® Beta HP in an insoluble (1.3)-(1.6)-Beta-Glucan made from beer yeast 
(Saccharomyces cerevisiae), with a purity grade of 94% and 5% (1.6)-binding and 
95% (1.3)-binding content. Beta-Glucan made from baking or beer yeast is able to 
stimulate the immune system and thereby change the host’s defenses (Bohn 1995, 
Kogan 2000, Zekovic 2005), which corresponds to the objectives of this clinical 
trial. In human studies a dosage of 0.4g (Lehne 2006) or 1g Beta-Glucan (Döll 2005) 
was successfully applied. Information concerning the bioavailability is not 
available. 
 



Latest advances in innate antiviral defence
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Abstract
Recent identification of key components in the pattern recognition receptor pathway of retinoic acid-
inducible gene-1-like receptors, coupled with characterisation of a new cytoplasmic DNA-sensing
molecule, have led to a greater understanding of the role viral nucleic acids play in activating innate
immunity. This activation of type I interferon is essential for both limiting viral infection and
stimulating activation of the adaptive immune response.

Introduction and context
Upon gaining access to a cell, a virus is recognised by the host's innate immune response,
predominantly through the presence of foreign nucleic acids binding to pattern recognition
receptors (PRRs). Key effectors of this response are Toll-like receptors (TLRs) and retinoic
acid-inducible gene-1 (RIG-I)-like receptors (RLRs), which act by triggering signalling
cascades, ultimately resulting in the production of type-I interferons (IFNs), the corresponding
interferon-stimulated genes (ISGs), and activation of other key regulators of innate immunity,
such as NF!B. This initial response is essential to limit viral infection and activate natural killer
cells and dendritic cells, setting in train the adaptive immune response. While much has been
learned about TLR signalling pathways, the mechanism by which RLRs lead to IFN activation
has yet to be fully elucidated. The recent independent discovery by different groups of a key
regulator named MPYS, stimulator of interferon genes (STING) or MITA has now identified
a critical component of the pathway linking RLRs to type-I IFN production {1,2}. Moreover,
other studies have revealed a key component in the mechanism of DNA-dependent activation
of the IFN regulatory factors (IRFs) {3}.

RIG-I, melanoma differentiation-associated gene 5 (MDA5) and laboratory of genetics and
physiology 2 (LGP2), are a small family of RNA helicases residing in the cytoplasm that
contain RNA-binding domains capable of recognising foreign viral transcripts, such as those
from negative strand RNA viruses {4}. While all three helicases function similarly, they differ
in size-specific and sequence motif-specific recognition of viral transcripts {5,6}. RIG-I also
contains a self-regulatory domain that recognises 5"-triphosphorylated single-stranded (ss) or
double-stranded (ds) RNA to allow activation {7}. This affects the ability of each helicase to
activate the innate immune system in response to different pathogens. The activation occurs
through the tandem CARD domain in RIG-I and MDA5, which binds to the mitochondrial
antiviral signalling protein (MAVS/IPS-1/CARDIF/VISA) {8-11}. Once activated, MAVS
triggers activation of two protein complexes [tank-binding kinase 1 (TBK1)–IKK#–IKK$–
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TRAF-family-member-associated NF!B activator (TANK) and IKK%–IKK&–IKK$] involved
in activation of the IRFs and the NF!B transcription factor, respectively (Figure 1).

Major recent advances
Two research groups have independently identified a trans-membrane protein, residing in both
the endoplasmic reticulum and mitochondrial membrane, which is necessary for RIG-I-
mediated IFN activation {1,2}. While differences in localisation were reported in the two
papers, it was proposed that STING interacted with a RIG-I-SSR2/TRAP& translocon complex,
facilitating a link between viral RNA transcripts and IFN activation. Zhong et al {2} also
showed a link for STING in RIG-I signalling, through MAVS, and its interaction with TBK1/
IRF3. STING is encoded by the identical gene previously named MPYS, a plasma membrane
tetraspanner implicated in mitochondrial and surface membrane presentation of antigens
through an interaction with major histocompatibility complex type-II {12}. However, an
unequivocal role for this molecule has been shown in pathogen associated molecular pattern
recognition through the use of knockout mice. In mice deficient in STING or in cells derived
from these mice, IRF3 activation via TBK1 is compromised and an increased susceptibility to
viral infections is evident. However, there also appears to be a cell-type dependency of STING
for production of a complete IFN response to viral RNA. Despite differences in the predicted
mechanism of action, one via MAVS and the other via the translocon complex, both groups
also showed an additional role for STING in non-CpG DNA-mediated induction of type I IFNs.

In addition to activating an RNA-sensing mechanism, virus DNA can induce a protective innate
immune response through other cellular sensors. This recognition was believed to be through
the action of TLR9 recognising CpG-rich DNA {13,14}. However, there is also evidence
indicating a TLR9-independent activator of ISGs {15}. Recent work has revealed DNA-
dependent activator of interferon regulatory factors (DAI)/DLM-1/ZBP1 as a key component
in the recognition of DNA through its three DNA-binding domains. DNA binding by DAI
activates dimer formation enabling interaction with TBK1 and IRF3, enhancing activation of
IRF3 and possibly IRF7 in response to foreign, cytoplasmic, DNA. This interaction is
dependent upon DNA to maintain the interaction of DAI with TBK1 {16}.

Interestingly, the ability of DAI to induce IRF activation in response to pathogenic or host
DNA residing in the cytoplasm is cell-type dependent {16}. In mouse embryonic fibroblasts
with depleted DAI, there was only a minimal reduction to non-CpG (B-form)-mediated DNA
induction of DNA. This, along with previous evidence, suggests other DNA-sensing molecules
required for recognition of DNA present in the cytoplasm remain to be identified. Nonetheless,
reduction of DAI in the macrophage cell lines showed a decrease in IFN induction upon viral
infection.

The characterisation of further components in the RLR signalling pathway has identified an
important link between cytoplasmic RNA sensors and the TBK1/IRF protein complex for
activation of IFN. The DNA cytoplasmic sensor, DAI, also interacts with TBK1/IRF. This
major component of IFN induction plays a role in both RNA and DNA cytoplasmic sensing
and emphasises a convergence of two different PRR pathways.

Important to note is the abundance of viral proteins aimed at inhibiting either RLR sensing,
for example, influenza virus NS1 {17,18} and human metapneumovirus G protein {19}, or
DNA sensing, inhibited by Vaccinia virus E3L {20} and porcine circovirus type 2 {21}.
Different viral proteins have also evolved to target the convergence of the two pathways, and
inhibit TBK1 and IRF3 phosphorylation. These include Ebola virus VP35 {22}, Herpes
simplex virus 1 $34.5 {23}, rabies virus P protein {24} and hantavirus G1 {25}, among many
others (reviewed in {26}).
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Future directions
These recent findings provide new insights into the signalling pathways triggered by viral
nucleic acids, but still leave many unanswered questions. The exact mechanism of action for
STING/MITA remains to be determined, along with its localisation and role in either MAVS
activation or the translocon complex. The latter raises questions about the way viral nucleic
acids are processed and presented to activate the cell's innate immune response.

Further investigation should also lead to identification of other cytoplasmic DNA sensors and
elucidate which sensors are required in each cellular compartment, or cell type. This will
provide a better understanding of host response to different pathogens and of the particular cell
type engaged by the host to recognise the infection. Careful characterisation of all components
required for recognising cellular pathogens will lead to a greater understanding of the innate
immune response and ideally provide new therapeutic targets to help treat infections.
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Abbreviations

DAI DNA-dependent activator of interferon regulatory factors

ds double-stranded

IFN interferon (type I)

IRF interferon regulatory factor

ISG interferon-stimulated gene
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LGP2 laboratory of genetics and physiology 2

MAVS mitochondrial antiviral signalling protein

MDA5 melanoma differentiation-associated gene 5

NAP1 NF!B-activating kinase-associated protein 1

PRR pattern recognition receptors

RIG-I retinoic acid-inducible gene-1

RLR RIG-I-like receptor

SINTBAD similar to NAP1 TBK1 adaptor

ss single-stranded

STING stimulator of interferon genes

TANK TRAF-family-member-associated NF!B activator

TBK1 tank-binding kinase 1

TLR Toll-like receptor

TRAP translocon-associated protein
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Figure 1. Cytoplasmic recognition of viral nucleic acids
Stimulation of DAI and possibly other DNA sensors by viral dsDNA (or B-form DNA)
activates the TANK-NAP1-SINTBAD-IKK$-IKK#-TBK1 kinase complex and stimulates
phosphorylation of IRF3 and probably IRF7. This process could be the method of STING/
MITA/MPYS's role in DNA sensing. Viral ss/dsRNA recognition through RIG-I-MAVS
interaction involves STING and the TRAP-Sec61-Exocyst complex to stimulate the same
kinase complex as DNA sensing, as well as activating the IKK$-IKK%-IKK& complex and
triggering NF!B activation.
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