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1.  THE IMMUNE SYSTEM

 The immune system is a highly differentiated sys-
tem and an interactive network in the human body 
that involves multiple cells (cellular response) and 
circulating molecules (humoral response) to create 
a unique defense mechanism. The sizes and shapes 
of such cells and molecules can be quite different, 
depending on their role in the immune response, 
and Figure 1 depicts some of the main structures 
involved in the process.

 
 A general mechanism of the immune response to vi-

rus in a controlled infection, and when no treatment 
is provided, can be seen in Figure 2.

 Even before the first line of defense, the human body 
already possesses protective barriers, which can be 
mechanical (e.g. the skin), chemical (e.g. acidic pH 
of stomach and vaginal mucosa) and biological (e.g. 
commensal microbiota in genitourinary tract). 

Figure 1. Comparison of size and shape of immunological cells 
and molecules (immunoglobulins). Adapted1
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 However, pathogens can cross these initial mecha-
nisms and enter the organism, which can lead to the 
development of different diseases.

 The first line the of defense against such invaders is 
represented by the Innate Immune Response; most-
ly recognized to be the one we are born with it, they 
are not targeted to specific pathogen or antigen. 
Natural Killer (NK) cells, a type of white blood cells, 
can recognize surface proteins specific to healthy 
body cells; if a pathogen, a cellular debris, a foreign 
substance or a cancer cell do not contain such pro-
teins, they release perforins and granzymes close 
to the infected cell; the perforins perforate the cell 
membrane of the target cell, which allows the gran-
zymes and associated molecules to enter, hence 
inducing apoptosis (cellular death). The apoptosis 
mechanism is important because it also destroys 
the pathogen inside the cell (while cell lysis, on the 
contrary, would solely release them to the exterior).

 Macrophages, also a type of white blood cells, pos-
sess the same identification mechanism as the NK 
cells, but the result is different: if a pathogen, a cel-
lular debris, a foreign substance or a cancer cell do 
not contain the proper proteins, the macrophage 
engulfs such structure to digest it, in a process 
known as phagocytosis. Waste from macrophage’s 
digestion can be assimilated, expelled, or integrated 
as antigens into the macrophage’s cells membrane 
and attached to a major histocompatibility complex 
class II (MHCII) molecules, to be presented to T help-
er lymphocytes (CD4+), activating the Adaptative 
Immune Response (dendritic cells can also present 
the antigen to CD4+ cells). They can also produce 
cytokines, to recruit other immune cells and control 
inflammation. At this point, the first symptoms ap-
pear (for example, cough, fever, and malaise). The 
cytokines (IL-6, for example) reach the bloodstream 
and as a result they influence the thermoregulatory 
system (controlled by the hypothalamus), the main 
mechanism of fever. In the liver, they activate the 
production of C-reactive protein and raise the levels 
of ferritin, which is used to store iron in the body. 
In the bone marrow, they activate the production 
of more macrophages, which in turn produce more 
cytokines (potentially leading to a cytokine storm). 
This vicious circle could end in collapse of the im-
mune system in critically ill patients.

 Once activated (whether by cytokines or by direct 
contact with macrophages or dendritic cells), CD4+ 
lymphocytes coordinate the immunological de-
fense, mainly through the production and release of 

cytokines and interleukins. They can stimulate the 
humoral immune response through direct connec-
tion with B lymphocytes and activate CD8+ lympho-
cytes. Upon recognizing an antigen, the CD8+ (or 
cytotoxic) lymphocyte releases granules containing 
perforins and granzymes that cause direct damage 
to adjacent cells, in addition to factors such as the 
Fas ligand and TNF-α, which induce apoptosis in the 
target cell, preventing the spread of infection.

 The B cells, for their turn, are the ones responsible 
for production of antibodies (immunoglobulins). 
The B cells that have not been exposed to the an-
tigen yet are known as "virgin cells", and they can 
be activated by direct exposure to the antigen or 
via T cells. When activated, they can differentiate to 
plasm B cells, which travel through the blood stream 
and secrete large amounts of antibodies.

 The production of antibodies is key in the adaptative 
response. Since they are found in free form in the 
bloodstream, they are said to be part of the humoral 
immune system. Antibodies contribute to immunity 
in three ways: they can prevent pathogens from en-
tering cells or damage them by attaching to them 
(neutralization); they stimulate the elimination of a 
pathogen by macrophages and other cells (such as 
NK cells), by covering the pathogen with numerous 
immunoglobulins (opsonization); and they can trig-
ger the direct destruction of the pathogen by stimu-
lating other immune responses such as the comple-
ment pathway (lysis).

 In most of the hosts natural immune system is suffi-
cient to eliminate the pathogen, and then no symp-
tom or only mild symptoms are experienced. If the 
immune system can eliminate the pathogen and the 
patient recovers, it is assumed that there is at least 
some ‘immunological memory’ (in case of reinfec-
tion). On the other hand, if the body is not able to 
eliminate the virus in due time, a cytokine storm will 
continue to overload the organism with inflamma-
tory and oxidative stimulus, which eventually could 
result in a collapse of the immune system (and other 
systems and pathways, such as the coagulation cas-
cade) and even to the patient’s death.

 Due to this complex mechanism, it is important to 
address multiple targets simultaneously during the 
course of an infection, or to promote a normal func-
tion of the immune system to prevent the infections 
to occur.
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Macrophages recognize healthy 
human cells because they have specific 
proteins in their surface. Virus does not 
have such proteins that prevent 
phagocytosis, so the macrophages 
engulf the virus.

The virus is trapped in a phagosome, 
which then fuses with a lysosome 
forming a phagolysosome, which 
contains enzymes and toxic 
peroxides to digest.

The presentation of the 
antigen to the T helper 
lymphocytescan be also 
performed by dendritic cells. 
These cells travel along 
the lymphatic systems 
until the ganglia, where the 
other immune structures 
can be found.

The waste from digestion (fragments of virus) can be
assimilated, expelled, or integrated as antigens into the
macrophage’s cells membrane and attached to MHCII
molecules, to be presented to T helper lymphocytes (CD4+).

In most of the cases,macrophages are 
sufficient to eliminate the pathogen, 
and then no symptom or only
mild symptoms are experencied.

NK cells also recognize the virus or an infected 
cell that do not present the protective proteins
in their surface.

Infected cells loose these protective proteins, 
which makes the NK cell to recognize them
and release perfurins and granzymes, which 
activate apoptosis. In this process, the death 
of the cell also destructs the pathogen.

In some cases, macrophages are not sufficient to eliminate 
the pathogen (eg, immunocompromised patients, or when 
the virus replicates itself in high rates). Then, they can 
secrete monokines (eg, IL-1) to regulate the immune 
and inflammatory responses.

Macrophage Virus

Innate immunity
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Figure 2. Natural history of immunological response to a virus when no treatment is provided. Adapted1.

The production of cytokines is crucial for the
imune response. However, in cases the infection
can not be controlled in due time, there is an
overstimulation of their production in a vicious
circle, leading to what is known as a “cytokine
storm”, which participates in the creation of an
hyperinflammatory response directly connected
to the severity of the disease.

Once activated, CD4+ lymphocytes coordinate the 
immunological defense, mainly through the production
and release of cytokines and interleukins. They are able 

to activate  CD8+ lymphocytes and to stimulate
the humoral immune response through direct

connection with B lymphocytes.

The CD8+ (cytotoxic T lymphocyte) 
is able to eliminate infected cells 

through a mechanism similar to 
NK cells (perforins and granzymes). The antibodies are produced specifically

for each antigen.

The recognition of an antigen by an antibody (humoral response) leaves 
the antigen marked for attack by other components of the immune system. 
Antibodies can also neutralize their targets directly by binding to a portion

of a pathogen necessary for it to cause an infection. Once the specific antibody 
is produced, B cells are transformed into Plasma B cells, which travels through 

the bloody stream to all tissues.

IgM are expressed on the surface of B cells.
They eliminate pathogens in the early stages

of B cell-mediated immunity before enough IgG is present.
They also help to activate the complement system.

Τhey are detectable between 9 - 12 days
after the appearance of the first symptoms.

IgG participates in opsonization,
in the activation of the complement system

(inflammation and phagocytosis),
in the antibody-dependent cell-mediated

cytotoxicity, and in B cell feedback inhibition.
Τhey start to be detectable

after 14 - 21 days after the appearance
of the first symptoms.

The antibodies
can also opsonize

infected cells
to present them

to NK cells.

Plasma B cells release the antibodies when they find
the antigen to which they have produced them.

B cells present in spleen and lymph 
nodes are activated with the help 
of T cells. Once activated, their main 
function is to produce antibodies
(immunoglobulins).

Adaptative immunity

CD4+

CD8+

CD8+
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2.  IMUNO TF® COMPLEX

 The Imuno TF® Complex is a blend of carefully chosen ingredients that can play a role on the regulation of the 
immune responses though multiple pathways, contributing to a normal function of your immune system and also 
to the protection of cells from oxidative stress and to the reduction of tiredness and fatigue.

 2.1  Mechanism of action of the Imuno TF® Complex

 The main mechanisms of action of all the compo-
nents of the Imuno TF® Complex can be found here. 
For reference, Figure 3 shows the points of action 
of the ingredients of Imuno TF® Complex in a viral 
infection. In addition, the general mechanism is ex-
plained.

 
 2.1.1 Regulation of the immune system

 2.1.1.1 Macrophage activation (Box #1)
 Imuno TF® regulates the antigenic stimulus, which 

causes the production of interferon gamma (IFN-γ), 
the most potent macrophage-activating factor.3,4

 

 Spirulina stimulates the immune system by increas-
ing phagocytic activity of macrophages – and this 
can lead to increased amounts of NK cells in tissues 
through the production of IL-12 and IL-15 by them.5,6

 2.1.1.2 Activation of NK-cells (Box #4)
 Imuno TF®, Spirulina, Zinc, Vitamin C and Resver-

atrol can potentially increase the activation of NK-
cells, improving immune response against foreign 
invaders.6–12

Imuno TF® Complex   |  Imuno TF® Complex

 Suggested daily intake: 3 capsules, once daily.

 For patients experiencing acute infections, the daily intake can be raised to up to 6 capsules a day 
 (2 capsules, 3 times a day). This is recommended to be used for up to 15 days.

Ingredient Average values per 3 capsules

Spirulina powder (Spirulina platensis) 400 mg

Cat's Claw Dry Bark Extract (Uncaria tomentosa),
standardized to 3% of alkaloids

300 mg 
(of which alkaloids 9 mg)

N-acetyl cysteine 280 mg

Glucosamine sulphate potassium chloride 250 mg

Ferulic acid 240 mg

Vitamin C 150 mg

Isolated transfer factors 50 mg

Resveratrol (from Polygonum cuspidatum) 50 mg

Zinc 7 mg

Astaxanthin (Haematococcus pluvialis) 2 mg

Selenium 48 µg

Vitamin D3 37.5 µg (1,500 I.U.)

Nutritional information
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 2.1.1.3 Increasing T-cells functions (Box #2)

 Spirulina, Vitamin C and Vitamin D3 might poten-
tially enhance T-cells functions, promoting their ac-
tivation and proliferation.13–16 

 2.1.1.4 CD4+ cells activation (Box #5)
 Imuno TF® and Selenium can regulate the antigenic 

stimulus triggering CD4+ Th1 cells (T helper type 1 
cells: CD4+ effector T cell that secretes IFN- γ, IL-2, 
IL-10, and TNF-α/ß and promotes cell-mediated im-
mune responses and is required for host defense 
against intracellular viral and bacterial pathogens) 
to produce IFN-γ, IL-1 and TNF-α.3,4,15,17–19 Selenium 
can stimulate CD8+ lymphocytes, NK cells, and mac-
rophage phagocytosis.17

 2.1.1.5 IFN-γ production (Boxes #3 and #6)
 Interferons (IFNs) are a group of proteins usual-

ly produced in response to viral infections, and it 
can recruit Th1 cells to the inflammatory site and 
downregulate the activity of Th2 cells (T helper 
type 2 cells: CD4+ effector T cell that secretes IL-4, 
IL-5, IL-9, IL-13, and IL-17E/IL-25 and are required for 
humoral immunity).20 The production and release 
of IFN-γ then acts on the neutrophils recruitment, 
which helps to control the infection and the conse-
quent inflammation observed, and also in the devel-
opment of the acquired immunity. Imuno TF® has 
potential to regulate the antigenic stimulus, which 
can cause the production of IFN-γ by NK cells.3,4

 
 2.1.1.6 Antibodies production (Box #8)
 Spirulina, Vitamin D3 and Vitamin C potentially 

modulate circulating lymphocytes, and influence 
the antibodies levels.5,15,21

 
 2.1.1.7 Development and function 
 of neutrophils (Box #9)
 Spirulina and Zinc may increase the rate of pro-

duction and development, as well as enhancing the 
function of cells mediating nonspecific immunity, 
such as neutrophils.15 

 2.1.2.  Support on avoidance of virus 
 entrance in the cell

 2.1.2.1 Reducing the virus entrance in the cell 
 (DPP4R inhibitory effect, ACE2 blocker effect) 
 (Box #10)
 The Imuno TF® Complex can play a role decreasing 

the entrance of coronavirus in human cells. There 
are currently 3 exopeptidase receptors known for 
coronaviruses in human cells: ACE2 (angiotensin 
conversing enzyme 2), APN (aminopeptidase N) and 
DPP4 (dipeptidyl peptidase 4). DPP4 mRNA and pro-
tein expression are inversely correlated with lung 
function and diffusing capacity parameters, which 
can partially explain the fact that smokers and 
chronic obstructive pulmonary disease (COPD) pa-
tients seem to be more susceptible to coronavirus-
es. N-acetylcysteine and Resveratrol have shown 
DPP4R inhibitory effect. Resveratrol also showed 
potential to block the binding of ACE2, which could 
reduce the virus entrance in the cell.22,23

 

 2.1.3.  Support on decrease of virus replication

 2.1.3.1 Increasing intracellular Zinc level 
 and synergistic effect of Resveratrol 
 (Boxes #12 and #16)
 High concentration of intracellular Zinc inhibits the 

replication of SARS coronavirus and other RNA vi-
ruses, through inhibition of RNA polymerase.24 Res-
veratrol can act synergistically with Zinc, as it has 
been shown to increase the intracellular entrance of 
Zinc in vitro.25

 2.1.3.2 TLR7 activation/ boosting interferon 
 type 1 response (Boxes #17 and #19)
 IFNs can inhibit SARS coronavirus replication.26 

The activation of TLR7 by single-stranded viral RNA 
trapped within endosomes provides a key stimulus 
to type 1 IFN induction by RNA virus. Ferulic acid 
(and sodium ferulate) can induce heme oxygenase-1 
(HO-1), which can account for the activation of TLR7 
and stimulation of the type 1 IFN. The ingestion of 
Spirulina may also have a potential for boosting type 
1 IFN response against RNA virus infection. N-ace-
tylcysteine, Selenium, and Glucosamine might be 
expected to help to prevent and control RNA virus 
infections because they amplify the signaling func-
tions of TLR7 and mitochondrial antiviral-signaling 
protein (MAVS) in type 1 IFN production.27

Imuno TF® Complex   |  Imuno TF® Complex
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Figure 3. Example of innate immune response and adaptative response of viruses infections
and potential immunoregulation by the Imuno TF® Complex. Adapted2. NAC: N-acetylcysteine.
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 2.1.4  Support on control of hyperinflammation

 2.1.4.1 Lymphocytes B proliferation 
 and differentiation (Box #7)
 Vitamin D3 possibly plays a role on the regulation 

(inhibition) of B cell proliferation and differentiation 
(B cells are recognized as key factors in inflamma-
tion, as they can secrete inflammatory cytokines).15 
Vitamin D3 exhibits anti-inflammatory properties, 
and therefore could potentiate innate immunity 
while controlling the potentially harmful inflamma-
tory response. This immunoregulatory effect could 
in turn prevent hyperinflammatory response caused 
by respiratory tract infections.15,28–30

 This is of particular relevance for infectious diseas-
es caused by coronavirus. Vitamin D3 may decrease 
the IL-6 effect, which is a known marker of poor 
outcome in critically ill patients.31 For example, the 
evaluation of a large number of patients from sever-
al countries has demonstrated that Vitamin D3 may 
reduce COVID-19 severity by a suppressive effect on 
the cytokines storm, and therefore improve clinical 
outcomes of patients.32–37 Indeed, a negative cor-
relation between Vitamin D3 serum levels and the 
number of cases of COVID-19, and also the number 
of deaths, has been observed.38–40 Vitamin C can in-
crease lymphocyte B and T proliferation and differ-
entiation at a controlled rate.14,41,42

 
 2.1.4.2 Inhibition of TL4 (Box # 11)
 The innate immune system recognizes patho-

gen-associated molecular patterns (PAMPs) of viral 
intruders via pattern recognition receptors (PRRs), 
which includes the TLRs family. The TLR4-induced 
innate immunity can act favoring viral replication, 
and consequently lead to an excessive inflammato-
ry response. In this sense, TLR4 inhibitors can play 
a role in alleviating the symptoms in viral infections. 
Resveratrol and Ferulic acid can inhibit the TLR4 
signaling pathway, which provides potential protec-
tion against tissue damage (including lung) coming 
from excessive inflammatory response.27

 
 2.1.4.3 Inflammatory Interleukine-6 inhibition 
 (Boxes #13 and #20)
 Transfer factor (Imuno TF®) has shown the potential 

to decrease IL-6 levels, which could in turn down-
regulate overstimulation of the immune system. 
This effect would bring potential benefits in a hy-
perinflammatory stage of coronavirus infections.3,43 
In humans, Spirulina supplementation in healthy 
elderly has shown to decrease IL-6.13

 2.1.4.4 Inhibition of TNF-α and NF-κB activation 
 (Boxes # 14, #15, # 18 and #21)
 Nucleocapsid and spike proteins from coronavirus-

es promote NF-κB activation, which can possibly 
contribute to hyperinflammation. Elderly patients 
generally display more inflammation, linked to a 
central role of NF-κB and a reduction in expression 
of IFN-β.2 In fact, virus infections activate cellular 
transcription factors (e.g. IRF-3 and NF-κB), which in 
turn stimulates the expression of the IFN genes. The 
released IFN initiates a signaling cascade of the JAK/
STAT pathway that results in activated transcription 
factors translocating to the nucleus.44 Therefore, 
NF-κB inhibitors could be promising for prevention 
and adjuvant treatment of coronaviruses infections, 
especially in elderly people.2

 Resveratrol can inhibit the production of inflamma-
tory factors through the activation of Sirtuin 1 (Sirt1), 
which is an important deacetylase involved in nu-
merous molecular events (metabolism, cancer, em-
bryonic development and immunotolerance). One 
of the main substrates of Sirt1 is p65. The activation 
of Sirt1 by Resveratrol can inhibit RelA acetylation, 
with consequent reduction of NF-κB and decrease in 
the expression of TNF-α, IL-1, IL-6, metalloproteases 
(MMP-1 and MMP3) and COX-2.45–47

 Among the potential pharmacological effects of 
Ferulic acid figures the decrease of the serological 
concentration of TNF-α and IL-1β, the suppression 
in TLR4 expression and the reduced activation of 
MAPK and NF-κB.48,49

 
 2.1.4.5 Interleukin-7 regulation and 
 lymphopoietic stimulation
 Interleukin-7 (IL-7) plays an important role in the 

immune system homeostasis and maintenance of 
health span.50 

 Additionally, it is hypothesized that Imuno TF® 
could help to increase IL-7 levels, based on the find-
ings from a study with breast cancer patients. In this 
study, patients in chemotherapy and using trans-
fer factors were able to maintain the lymphocytes 
population within the reference range, while the 
group with only chemotherapy had this population 
dropped below such range.51

Imuno TF® Complex   |  Imuno TF® Complex
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 2.1.5  Support on reduction of oxidative stress

 There is a recurrent mechanism for viral infections: 
they activate a nonspecific, pro-oxidant response 
from macrophages through TLR stimulation that re-
sults in TNF-α activation of NADPH which, in turn, 
mediates Reactive Oxygen Species (ROS) produc-
tion. Macrophages also produce ferritin to protect 
themselves from ROS. ROS oxidizes hemoglobin to 
methemoglobin, and it induces latent chronic he-
molysis. Therefore, the erythrocytes leak lactate de-
hydrogenase. In addition to that, ROS can damage 
the endothelial cell membranes, which causes the 
production of NO* radicals that activate Ca2+ chan-
nels through S-nitrosylation in myocytes leading to 
vasoconstriction. The body responds to this pro-ox-
idation with compensatory mechanisms, such as 
tachycardia and tachypnoea, responding to vaso-
constriction in pulmonary vessels. This is commonly 
referred to as the systemic inflammatory response 
syndrome (SIRS). Patients with underlying health 
conditions (e.g. diabetes, hypertension) are predis-
posed to exaggerated SIRS.52

 In a healthy condition, the molecules of the antiox-
idant system are in reduced form to neutralize the 
ROS. Throughout pathological conditions, the anti-
oxidant molecules become oxidized. The transfor-
mation of molecules from their oxidized to reduced 
form requires regular uptake of exogenous antiox-
idants since humans cannot accumulate them.52 In 
this light, antioxidants supplements could potential-
ly benefit patients.

 

 Glutathione in its reduced form (GSH) and glutathi-
one peroxidase (GPx) are the most essential antiox-
idants, both intra- and extracellular. They neutralize 
ROS and convert them to non-toxic products (H2O).52 
Phase 2 inductive nutraceuticals as Ferulic acid and 
Resveratrol induce various peroxidase enzymes 
(enzymes that neutralize hydrogen peroxidase, a 
reactive oxygen species) and promote synthesis 
of glutathione. Glutathione production can also be 
promoted by administration of N-acetyl cysteine. 
The utility of N-acetyl cysteine in the elderly might 
reflect the fact that plasma cysteine levels and cellu-
lar glutathione levels tend to decline with advancing 
age. Selenium supplementation might also be ap-
propriate in this context.27 Besides, other nutraceu-
ticals with antioxidant properties such as Vitamin C, 
Spirulina and Astaxanthin could also contribute to 
reduce the oxidative stress.27,41,42,53–56

Imuno TF® Complex   |  Imuno TF® Complex
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3. THE INGREDIENTS OF IMUNO TF® COMPLEX IN CLINICAL PRACTICE

3.1.1 CASE 1  
Gender: Female  Age: 61 years old
Medical history of chronic leukemia (in remission; no immunosuppressive or cytostatic treatments by this date).

3.1.2 CASE 2  
Gender: Female  Age: 75 years old

Chronic Obstructive Pulmonary Disease (COPD), GOLD stage IV. Receiving chronic medication and 16h/day 
of home oxygen therapy. Diagnosed with breast carcinoma in 2010 and presented lymphedema secondary 
to oncological resection of nodes after radical left breast mastectomy

18/03

Symptoms:
•  Weakness
•  Loss of smell 
 and taste

Treatment:
•  Paracetamol 
 (1 g/8h)

27/03

Symptoms:
Fever (>40ºC)
•  Tiredness 
 and apathy
•  Severe headache
•  Diagnostic 
 of COVID-19 (PCR)

Treatment:
•  Hospitatization
•  Paracetamol 
 (500 mg/8h)
•  Oxygen therapy for 24h
•  Imuno TF® Complex

24/03

Symptoms:
•  Bedridden
•  Fever (>40ºC)
•  Dry cough
•  Dyspnea
•  Pneumonia
•  Diagnostic 
 of COVID-19 (PCR)

Treatment:
•  Hydroxychloroquine
 (800 mg/1st day; then
 400mg/day for 7 days)
•  Imuno TF® Complex

28/03

•  Afebrile
•  Slight improvement 
 of lymphedema
•  Low O2 saturation 
 (90/91%)

26/03

•  Fever ceased
•  Dyspnea decreased
•  No bedridden

29/03

•  Afebrile
•  Improvement 
 of pain, skin 
 inflammation and 
 O2 saturation 
 (92/93%)

27/03

•  General well-being 
 increased
•  Remaining dyspnea 
 disappeared
•  Remained afebrile.

30/03

•  Afebrile
•  Improvement of 
 general symptoms
•  O2 saturation 
 improved to 
 94/95%.

03/04

•  COVID-19: 
 negative (PCR)
 Full recovery

07/04

•  Oxygen 
 saturation >95%
•  No more “sensation 
 of suffocating”

2 days using
the ingredients of 
Imuno TF® Complex

1 day using
the ingredients of 
Imuno TF® Complex

3.1  Case Reports

Based on the scientific knowledge, the ingredients of Imuno TF® Complex had been prescribed to patients with 
COVID-19. The patients were attended by a medical team and presented improvement of symptomatology after 
2 days using the ImmunoFormulation. 

These promising data of four patients were published as a series of cases100 and originated further studies (obser-
vational clinical study and controlled clinical trial).

Imuno TF® Complex   |  Clinical Practice
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3.1.3 CASE 3  
Gender: Female  Age: 40 years old

3.1.4 CASE 4  
Gender: Male  Age: 40 years old

16/03

•  Tiredness
•  Dry cough

18/03
Symptoms:

•  Fever (39.5ºC)
•  Cough (worsened)
•  Swelling in the throat
•  Pain in the chest
•  Shaking chills
•  Joint pain
•  Loss of taste and smell
•  Diagnostic 
 of COVID-19 (PCR)

Treatment:
•  Paracetamol (1 g/8h)
•  Ibuprofen/codeine 

(400mg/30mg/8h)

20/03
Symptoms:

•  Fever (>40ºC)
•  Dry cough
•  Swelling in the throat
•  Pain in the chest
•  Vomiting and diarrhea
•  Dehydration
•  Skin rash
•  Lack of appetite
•  Loss of taste and smell
•  Tiredness and apathy
•  Diagnostic of COVID-19 (PCR)

Treatment:
•  Paracetamol (650 mg/day)
•  Oral serum (sodium chloride
 potassium chloride, sodium
 citrate, and glucose; 
 1 dose/day)
•  Topical hydrocortisone
 (10 mg/mL, 1 dose/day)

20/03

•  No improvement.
•  Started using the
 the ingredient of 
 Imuno TF® Complex

26/03

•  No improvement.
•  Started using the
 the ingredient of 
 Imuno TF® Complex

23/03

•  Afebrile
•  Improvement in the 
 general condition
•  Decrease in cough 
 and chest tightness.

28/03

•  Afebrile
•  Improvement 
 in the general
 and respiratory 
 symptoms.

18/04

•  COVID-19: 
 negative (PCR)
 Full recovery

18/04

•  COVID-19: 
 negative (PCR)
 Full recovery

3 days using
the ingredients of 
Imuno TF® Complex

2 days using
the ingredients of 
Imuno TF® Complex

Imuno TF® Complex   |  Clinical Practice
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 3.2  Ongoing study
 
 Registered Clinical Trial
 in COVID-19 patients

 This is a proof of principle study evaluating the ef-
fects of the ingredients of Imuno TF® Complex, as 
an add-on therapy to improve the symptoms asso-
ciated with the COVID-19, in ambulatorial patients. 
The patients are being evaluated through an ex-
tensive list of laboratorial parameters (cell blood 
count, lymphocytes populations, ratio of CD4/CD8, 
IL-6, TNF, ferritin, lactate dehydrogenase, tropo-
nin, SaO2/FiO2/pO2/PCO2, C-reactive protein, pro-
thrombin time, activated partial thromboplastin 
time, D-dimer, K, Na, Mg, Ca, bilirubin, creatinine, 
gamma-glutamyl transferase, aspartate aminotrans-
ferase, alanine aminotransferase, creatine kinase, 
blood urea nitrogen).

 Being conducted at: Medical Centers in São Paulo 
(Brazil).

 
 3.3  Publications

 Encyclopedia. https://encyclopedia.pub/1999211

 Immunoformulation for COVID-19
 Mariana Díaz and Luciano Bascoy

 Abstract: The number of patients infected with the 
SARS-CoV-2 is still growing worldwide, with no cur-
rent vaccine or medicinal treatment up to this date. 
Here we describe the cases of four COVID-19 pa-
tients that used a combination of therapeutic/nutra-
ceutical agents for improvement of their symptoms. 
The ingredients were: immune transfer factor (oli-
go- and polypeptides fractions from porcine spleen, 
ultrafiltered at <10 kDa; Imuno TF®), anti-inflamma-
tory natural blend (Uncaria tomentosa,  Endopleu-
ra uchi  and  Haematoccocus pluvialis; Miodesin®), 
zinc, selenium, ascorbic acid, cholecalciferol, fe-
rulic acid, spirulina, N-acetylcysteine, glucosamine 
sulfate potassium hydrochloride, trans-resveratrol, 
and maltodextrin-stabilized orthosilicic acid (Silici-
uMax®). The four showed improvement in general 
symptoms after using the combination proposed 
here. 

 The cases presented here are just a first hint to-
wards its benefit (decreases time necessary for the 
recovery of the patients), this would be a good start-
ing point to the further investigation of this possible 
add-on therapy in controlled clinical studies. Limit-
ed sample size and study design are limitations for 
definitive conclusions on the add-on therapy.

 
 Journal of Personalized Medicine. 10(3), 80, 2020; 

https://doi.org/10.3390/jpm10030080212

 Postulated Adjuvant Therapeutic Strategies for 
COVID-19

 Anderson O. Ferreira, Hudson C. Polonini, 
 Eli C. F. Dijkers

 Abstract: The number of COVID-19 patients is still 
growing exponentially worldwide due to the high 
transmissibility of the SARS-CoV-2 virus. Therapeu-
tic agents currently under investigation are antivi-
ral drugs, vaccines, and other adjuvants that could 
relieve symptoms or improve the healing process. 
In this review, twelve therapeutic agents that could 
play a role in prophylaxis or improvement of the 
COVID-19-associated symptoms (as add-on sub-
stances) are discussed. 

 Agents were identified based on their known phar-
macologic mechanism of action in viral and/or non-
viral fields and are postulated to interact with one or 
more of the seven known mechanisms associated 
with the SARS-CoV-2 virus: (i) regulation of the im-
mune system; (ii) virus entrance in the cell; (iii) vi-
rus replication; (iv) hyperinflammation; (v) oxidative 
stress; (vi) thrombosis; and (vii) endotheliitis. Select-
ed agents were immune transfer factor (oligo- and 
polypeptides from porcine spleen, ultrafiltered at 
<10 kDa; Imuno TF®), anti-inflammatory natural blend 
(Uncaria tomentosa, Endopleura uchi and Haematoc-
cocus pluvialis; Miodesin®), zinc, selenium, ascorbic 
acid, cholecalciferol, ferulic acid, spirulina, N-acetyl-
cysteine, glucosamine sulfate potassium hydrochlo-
ride, trans-resveratrol, and maltodextrin-stabilized 
orthosilicic acid (SiliciuMax®). This review gives the 
scientific background on the hypothesis that these 
therapeutic agents can act in synergy in the preven-
tion and improvement of COVID-19-associated symp-
toms.
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 In press
 Characterization and safety profile of Imuno TF®, 
 a nutritional supplement for immune system 

regulation containing transfer factors 
 Hudson Polonini, Any Elisa de Souza Schmidt 

Gonçalves, Eli Dijkers, Anderson de Oliveira Ferreira

 Recently, Imuno TF® was subjected to a proteom ics 
analysis, and the results confirmed the exis tence of 
at least 163 different oligo- and polypep tide fractions 
with sizes ranging from 402 to 3,463 Da (average: 
1,595 ± 741 Da) and composed of 4 to 34 amino acids 
each, all from the same animal source. Those frac-
tions revealed in the proteom ic analysis are expect-
ed to be found in vivo com bined in bigger peptide 
chains with a maximum size of 10,000 Da (10 kDa) 
due to the ultrafiltration conducted with the product 
– in this sense, it is expected that a higher number 
of peptide entities exist, confirming the complex 
composition of Imu no TF® and its multiple roles in 
different biological processes. In fact, the peptides 
identified can be involved in several pathways of the 
immune sys tem responses. Some of these pathways 
in which Imuno TF® is most involved are: 
•  Adaptative immune system: ER-phagosome path-

way. Endoplasmic reticulum (ER) is recruit ed to 
the cell surface and fuses with the plasma mem-
brane to form phagosomes during phago cytosis. 
The ER origin of phagosomes might ex plain how 
antigens from intracellular pathogens (e.g., virus) 
can be presented by major histocom patibility 
complex (MHC) class I molecules.

•  Innate immune system: MAPK (mitogen-activat ed 
protein kinase) pathways. The MAPK path ways re-
lay, amplify and integrate signals from a different 
stimulus and elicit an appropriate physiological 
response, which includes cellular proliferation, dif-
ferentiation, development, in flammatory responses 
and apoptosis.

•  Cytokines signaling in immune system. 
•  IL-17 signaling. IL-17-mediated inflammation is cru-

cial for microbial clearance, but over expression 
can promote immunopathology, reason why the 
controlled release of such cy tokine is paramount 
for an adequate immune response.

•  Receptor-type tyrosine-protein kinase FLT3 sig-
naling. FLT3 regulates the activation of sever-
al signal transduction pathways involved in the 
regulation of cell survival, proliferation and dif-
ferentiation, especially in hematopoietic pro-
genitor cells and dendritic cells.

• Non-canonical NF-κB pathway. NF-κB partici pates 
in various biological processes, including immune 
response and inflammation. Non-ca nonical NF-κB 
pathway activates the RelB/p52 NF-κB complex us-
ing a mechanism that relies on the inducible pro-
cessing of p100 instead of degradation of IκBα.

 bioRvix. https://doi.org/10.1101/2020.11.06.371435
 Immunoregulatory effects of Imuno TF® 
 (transfer factors) on Th1/Th2/Th17/Treg cytokines
 Carlos Rocha Oliveira, Rodolfo Paula Vieira, Ander-

son de Oliveira Ferreira, Any Elisa de Souza Schmidt 
Gonçalves and Hudson Polonini

 Abstract: Transfer factors are known since 1955 due 
to their activities on the immune system. Although 
the reports on the effects on diverse immune mecha-
nisms, their role on Th1, Th2, Th17 and Treg respons-
es was still not described. In this sense, the present 
work focused on the evaluation of such immune 
responses. For that, human lymphocytes, and mice 
thymic, splenic and Peyer’s cells were stimulated with  
lipopolysaccharides and Concanavalin A, and then 
treated with isolated transfer factors (Imuno TF®). The 
culture medium was harvested and the quantification 
of Th1 cytokines (IL-2 and IFN-γ), Th2 cytokines (IL-4, 
IL-5, and IL-13), Th17 cytokine (IL17), Treg cytokine 
(IL-35), inflammatory cytokines (IL-6 and TNF-α), and 
anti-inflammatory cytokine (IL-10) was performed, as 
well as the quantification of mRNA levels. Imuno TF® 
positively regulated Th1 cytokines, while decreased 
Th2 cytokines (see figure 2). It also increased levels 
of mRNA and secretion of the anti-inflammatory cy-
tokine IL-10, whereas it reduced levels of mRNA and 
the secretion of pro-inflammatory cytokines IL-6 
and TNF-α. Finally, it reversed the hypersecretion 
of IL-17 and did not promote significant changes 
in IL-35 secretion. This highlights the role of Imu-
no TF® in the regulation of the immune responses.
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Figure 4. Effects of Imuno TF® on human lymphocytes subjected to in vitro inflammatory induction.
*Significative difference in relation to control group (p<0.05).
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 Clinical study
 Retrospective observational study to describe 
 the evolution of SARS-CoV-2 disease and the 
 profile of patients treated or not with Imuno TF® 
 and a combination of nutraceuticals 
 (ImmunoFormulation)

 Study Design: This was a multicentre, retrospec-
tive, observational study to describe the course of 
SARS-CoV-2 disease in patients treated or not with 
IF, based on the duration of symptoms. Patients were 
attended at two private clinics, Clinic Bascoy and 
Clínica Arvila Magna (Barcelona, Spain), from March 
to May 2020. Data were collected from medical reg-
isters from 02 July 2020 to 29 September 2020.

 Secondary objectives were: (i) to describe the pro-
file of patients (age, sex, comorbidities, concomi-
tant medications and potential risk factors for con-
tagion); (ii) to describe the course of SARS-CoV-2 
disease in patients treated or not with IF based on 
the presence of symptoms at the time of the visit, 
two weeks and one month after the first visit for 
symptoms of the disease; (iii) to describe the course 
of SARS-CoV-2 disease in patients treated or not 
with IF based on the severity of the symptoms at 
the time of the visit, two weeks and one month af-
ter the first visit for symptoms of the disease; and 
(iv) to describe the adverse reactions (serious and 
non-serious) recorded in the patients’ medical re-
cords during treatment with IF.

 It was planned to collect data from approximately 
40 patients who had tested positive in a diagnos-
tic test for SARS-CoV-2: 20 patients who have been 
treated with IF and 20 patients who had not been 
treated with the investigational product. Both co-
horts were included without restrictions on the ad-
juvant treatment received.

 Results: In the ImmunoFormulation cohort, the 
mean (SD) Days with some symptoms to the end of 
the observational period   (End observational peri-
od - Start first symptom) was 20.25 (9.67) days, in a 
range of 7.00; 31.00 days. In the Control cohort, the 
mean (SD) Days with some symptoms to the end of 
the observational period   (End observational peri-
od - Start first symptom) was 26.58 (5.08) days, in 
a range of 12.00 ; 31.00. A trend of statistically sig-
nificant differences between cohorts were observed 
(p=0.0910). 

 90% of patients were recovered in the ImmunoFor-
mulation cohort and 47.4% in the Control cohort 
(p=0.0057) throughout the observation period, with 
a mean (SD) Days with some symptoms from start 
symptoms to the end of the observational period of 
19.06 (9.46) days and 22.67 (5.02) days, respectively 
(p=0.4093).

Recruited 
patients:

40

ImmunoFormulation cohort:
20

SAF set1

20
EVAL set

20

Control cohort:
20

SAF set1

-
EVAL set2

19

1  Description of adverse reactions only were analysed in the ImmunoFormulation cohort.
2  One patient did not meet Inclusion Criterion (patients with onset of COVID-19 symptoms ≥ 5 days prior to diagnosis of SARS-

CoV-2).

SAF = Safety | EVAL = Evaluable patients.

Imuno TF® Complex   |  Clinical Practice
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 Patients recovered from start of thefirst symptom to 
the end of the observational period.

 The ImmunoFormulation group showed a faster re-
covery, when compared to the control group, as it 
can be seen from the table below. There are statis-
tical differences where the recovery period is larger 
in the Control cohort such as fever, dry cough, dys-
pnea, headache, diarrhoea and weakness.

 

 

 Additionally, there were no adverse reactions re-
ported by patients in the treated cohort.

 The results show very promising data regarding the 
evolution of symptomatology on the ImmunoFor-
mulation treatment group, as an adjuvant treatment 
for COVID-19 patients.

 

0%

20%

40%

60%

80%

100%

Total
sample

30.8% 52.6%10.0%

Imuno TF®
cohort

Control
cohort

69.2%
47.4%

90.0%

* Statistically significant differences between treated 
 and control groups.
1  From the start of treatment.
2  From the start of symptoms.

Symptom 
mean (SD) ImmunoFormulation1 Control2

Fever 2.25* 21.78

Dry cough 4.38* 24.00

Dyspnea 3.67* 20.00

Headache 2.00* 26.50

Diarrhea 5.25* 25.25

Weakness 1.92* 23.30

Imuno TF® Complex   |  Clinical Practice
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4. POSSIBLE EFFECTS OF IMUNO TF® COMPLEX IN THE COVID-19

Figure 5. Main effects known to date of SARS-CoV-2 on humans and sites of action of the Imuno TF® Complex. Adapted.57

URT: Upper Respiratory Tract. ALI: Acute Lung Injury. ARDS: Acute Respiratory Distress Syndrome.

Imuno TF® Complex   |  Effects in the Covid-19
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B cell: small lymphocyte differentiated in bone marrow and 
that produces antibodies when activated.

C3a and C5a (anaphylatoxins): complement components; 
pro-inflammatory mediators. C5a has the highest specif-
ic biological activity and it can act directly on neutrophils 
and monocytes to speed up the phagocytosis of patho-
gens. C3a works with C5a to activate mast cells, recruit 
antibody, complement and phagocytic cells and increase 
fluid in the tissue, all of which contribute to the initiation of 
the adaptive immune response.

Capsid: the protein shell of a virus particle surrounding its nu-
cleic acid.

CD4+: T helper/amplifier cells. Based on cytokine production 
patterns, several CD4 subsets have been defined. For ex-
ample, one population of CD4Th1 cells generate inflamma-
tory responses for foreign material. A second CD4Th2 cell 
population assists B cells in the production of antibodies.

CD8+: cytotoxic subpopulation of T cells.

CLR (C-type lectin receptors): large family of transmembrane 
and soluble receptors that contain one or more carbohy-
drate-recognition domain able to recognize a wide variety 
of glycans on pathogens or on self-proteins. CLRs not only 
serve as antigen-uptake receptors for internalization and 
presentation to T cells but also trigger multiple signaling 
pathways leading to NF-κΒ, type I interferon (IFN), and/or 
inflammasome activation .This leads, in turn, to the produc-
tion of pro- or anti-inflammatory cytokines and chemok-
ines, subsequently fine tuning adaptive immune responses. 

Complement (Complement system): a family of more than 20 
plasma proteins that includes enzymes, proenzymes, en-
zyme inhibitors, and glycoproteins. Component interacts 
in cascades and assist in the resolution of infections.

CoV: a family of viruses in which the SARS-CoV-2strain is in-
cluded.

DPP4 (dipeptidyll peptidase 4): an exopeptidase receptor for 
coronaviruses. 

dsRNA (double stranded RNA viruses): virus whose genetic 
material consists of double-stranded RNA.

Endocytosis: general term describing a process by which cells 
absorb external material (e.g. virus, bacteria) by engulfing 
it with the cell membrane. Endocytosis is subdivided in pi-
nocytosis and phagocytosis.

IFN (Interferon): a natural glycoprotein formed by cells ex-
posed to a virus or another foreign particle of nucleic acid. 
It induces the production of translation inhibitory protein 
(TIP) in noninfected cells. TIP blocks translation of viral 
RNA, thus giving other cells protection against both the 
original and other viruses.

IFN-a (interferon alpha): type 1 interferon produced in the 
leukocytes infected with virus. IFN has not only antiviral 
activity, but also other biological activities, including cell 
growth inhibition, immunosuppressive effects, regulation 
of macrophage, NK cell and neutrophil functions, and cell 
differentiation-inducing activity. IFN is mainly involved in 
innate immunity against viral infection.

IFN-γ (Interferon gamma): a CD4Th1-produced cytokine that 
activates IFN-γ receptors expressed by other T cells, NK 
cells, and macrophages or monocytes. It is a critical for 
innate and adaptive immunity against viral infections.

IgA: immunoglobulin A. It is a dimeric antibody found in both 
serum and external secretions such tears, saliva, colos-
trum, and intestinal secretions. SARS-CoV-2 patients who 
did not produce detectable IgA, IgG and IgM antibodies 
were reported to have a worse prognosis.

IgG: immunoglobulin G. It can penetrate extracellular spaces. 
It is formed during the late response to an antigen or mi-
cro-organism.

IgM: immunoglobulin M. It is formed during the initial re-
sponse to an antigen or micro-organism.

IKK (IκB kinase): an enzyme complex that is involved is prop-
agating the cellular response to inflammation. IKK kinase 
complex is the core element of the NF-κΒ cascade. It is es-
sentially composed of two kinases (IKKα and IKKβ) and a 
regulatory subunit.

IL-1 (interleukin 1): a protein with numerous immune system 
functions, including activation of T cells, endothelial cells, 
and macrophages; mediation of inflammation; and stimu-
lation of the lymphokines and collagenases.

IL-2 (interleukin 2): a protein with the ability to initiate prolifer-
ation of activated T cells.

IL-6 (interleukin 6): important mediator of fever and of the 
acute phase response to an antigen. IL-6 cytokines are 
present on the cell surface and intracellular compartments 
and induce intracellular signaling cascades that give rise 
to inflammatory cytokines production. IL-6 can be secret-
ed by macrophages in response to specific microbial mol-
ecules, referred as PAMPs. These PAMPs bind to a group of 
detection molecules of the innate immune system (PRRs), 
including TLRs. There is some preliminary evidence that 
IL-6 can be used as an inflammatory marker for severe 
COVID-19 infection with poor prognosis.

IL-8 (interleukin 8): important mediator of immune reaction in 
the immune system response. It induces chemotaxis in tar-
get cells (primarily neutrophils but also granulocytes), caus-
ing them to migrate toward the site of infection. IL-8 induc-
es a series of physiological responses required for migration 
and phagocytosis, such as increase in intracellular Ca2+, exo-
cytosis (e.g. histamine release), and the respiratory burst.

5. GLOSSARY
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IL-21 (interleukin 21): cytokine that has regulatory effects of 
the immune system, including NK cells and cytotoxic cells 
that can destroy virally infected or cancerous cells.

IRAK4 (Interleukin-1 receptor-associated kinase-4): it plays 
an important role in downstream signaling from cell mem-
brane TLRs, producing inflammatory mediators. TLRs is 
associated with the protein MyD8, which recruits IRAK4 to 
the TLRs. Deficiency in IRAK4 leads to impaired activation 
of the transcription factors such as NF-κΒ, and reduced 
production of inflammatory cytokines induced by signal-
ing through TLRs.

IRFs (Interferon regulatory factors): a family of transcription 
factors that play major roles in many aspects of the im-
mune response, including immune cell development and 
differentiation and regulating responses to pathogens. 
Three family members, IRF3, IRF5, and IRF7, are critical to 
production of type I interferons downstream of pathogen 
recognition receptors that detect viral RNA and DNA.

JAK-STAT (Janus kinase/signal transducers and activators 
of transcription): JAKs are associated with cytokine re-
ceptors; the JAK-STAT signaling pathway plays a major 
role in cytokine receptor signaling. Since cytokines are 
substances produced by immune cells that can alter the 
activity of neighboring cells, the effects of JAK-STAT sig-
naling are often more highly seen in cells of the immune 
system. JAK-STAT signaling pathway is implicated in the 
pathogenesis of inflammatory and autoimmune diseases 
including rheumatoid arthritis, psoriasis, and inflammatory 
bowel disease.

Macrophage: antigen-presenting cell differentiated from cir-
culating monocytes. They migrate to tissues, where they 
digest foreign material.

MAD-5 (melanoma differentiation-associated protein 5): a 
RIG-I-like receptor dsRNA helicase enzyme. MAD-5 is part 
of the RIG-like receptor (RLR) family and functions as a 
pattern recognition receptor (recognizing dsRNA) that is 
a sensor for viruses.

MAPK (Mitogen-activated protein kinase): type of protein 
kinase that is specific to the amino acids serine and thre-
onine. MAPKs are involved in directing cellular responses 
to a diverse array of stimuli, such as mitogens, osmotic 
stress, heat shock and proinflammatory cytokines.

MAVS (Mitochondrial antiviral-signaling protein): mediate 
the activation of NF-κB and IRFs and the induction of inter-
ferons in response to viral infection. In vitro studies have 
also suggested that MAVS is required for interferon induc-
tion by cytosolic DNA.

MCP-1 (Membrane Cofactor Protein 1): also known as CD46, 
it is a type 1 transmembrane glycoprotein expressed on 
most cells. Cross-linking of CD46 leads to activation of dif-
ferent biological functions, including pathways involved in 
the regulation or innate and adaptive immunity.

MyD88 (Myeloid differentiation primary response 88): a 
protein considered an adaptor for inflammatory signaling 
pathways downstream of members of the TLR and IL-1 re-
ceptor families. MyD88 links IL-1R or TLR family members 
to IL-1R-associated kinase (IRAK) family kinases via homo-
typic protein-protein interaction. Activation of IRAK family 
kinases leads to a variety of functional outputs, including 
the activation of NF-κB, mitogen-activated protein kinases, 
and activator protein 1, making MyD88 a central node of 
inflammatory pathways.

NEMO (Nuclear factor-kappa Β Essential Modulator): a ki-
nase integral to macrophage TNF-α pathway. It is a scaf-
folding component of the IκB kinase complex required for 
NF-κB activation.

Neutrophils: a type of phagocytes, it is the most abundant 
type of granulocytes and most abundant type of white 
blood cells.

NF-κΒ (Nuclear Factor- κΒ): a family of inducible transcription 
factors that control cytokine production. It is involved in 
cellular responses to viral infections.

NK cells (Natural Killer Cells): large granular lymphocytes 
that express markers found on both T and B. NK cells play a 
role in the apoptosis of virus-infected cells and tumor cells.

Nucleocapsid: a unit of viral structure, consisting of a capsid 
with the enclosed nucleic acid.

p65: see RELA.

PAMPs (Pathogen-Associated Molecular Patterns): molecu-
lar structures or molecules that are shared by most patho-
genic bacteria and some viruses. PAMPs are recognized 
by several different mechanisms, including serum com-
plement components, receptors on leukocytes and tissue 
cells, acute phase proteins.

PKCs (Protein kinases C): PKCs form a key Family of enzymes 
involved in signaling pathways, acting as mediator during 
cell signaling through the immunological synapse. PKCs 
are traditionally known to be cytoplasmic signal transduc-
ers and are well embedded in the signaling pathways of 
cells to mediate the cells' response to a stimulus from the 
plasma membrane to the nucleus. 

PPRs (Pattern Recognition Receptors): detection molecules 
of the innate immune system.

Imuno TF® Complex   |  Glossary
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RELA (also known as p65): a protein involved in NF-κB forma-
tion, nuclear translocation, and activation. RELA has also 
shown to modulate immune responses, and activation of 
RELA is positively associated with multiple cancer.

RIG-I (retinoic acid-inducible gene I): a pattern recognition 
receptor (PRR) responsible for the type-1 interferon. RIG-I 
is an essential molecule in the innate immune system for 
recognizing cells that have been infected with virus.

S protein (Spike protein): large type 1 transmembrane protein. 
CoV diversity is reflected in the variable spike proteins (S 
proteins), which have evolved into forms differing in their 
receptor interactions and their response to various envi-
ronmental triggers of virus-cell membrane fusion. Spike 
proteins assemble into trimers on the virion surface to 
form the distinctive "corona", or crown-like appearance. It 
has been reported that SARS-CoV-2 can infect the human 
respiratory epithelial cells through interaction with the hu-
man ACE2 receptor. Indeed, Spike protein can bind recom-
binant ACE2 protein.

ssRNA (single stranded RNA viruses): virus that have genetic 
material consisting of single-stranded RNA.

T cell: small lymphocyte differentiated in thymus. They can dif-
ferentiate to several subtypes of T cells, according to their 
function, but in general they are involved in the immune 
response modulation.

Th1 cells: T helper type 1 (CD4+ effector T cell that secretes IFN- 
γ, IL-2, IL-10, and TNF-alpha/beta and promotes cell-medi-
ated immune responses and is required for host defense 
against intracellular viral and bacterial pathogens).

Th2 cells: T helper type 2 cells (CD4+ effector T cell that se-
cretes IL-4, IL-5, IL-9, IL-13, and IL-17E/IL-25 and are re-
quired for humoral immunity).

Th17: T helper 17 cells orTreg17 cells; subset of pro-inflamma-
tory T helper cells defined by their production of interleu-
kin 17. Th17 cells play an important role in maintaining mu-
cosal barriers and contributing to pathogen clearance at 
mucosal surfaces.

TIRAP (Toll-interleukin 1 receptor (TIR) domain-contain-
ing adapter protein): it is an adapter protein associated 
with toll-like receptors. Different TLRs recognize differ-
ent PAMPs and all TLRs have a Toll-interleukin 1 receptor 
(TIR) domain, which is responsible for signal transduction. 
The TIR adaptor protein is involved in the TLR4 signaling 
pathway of immune system, and activates NF-κB, MAPK1, 
MAPK3 and JNK, which then results in cytokine secretion 
and the inflammatory response.

TLR (Toll-like receptors): present on lymphocytes, macro-
phages, and dendritic cells – therefore they play an im-
portant role in innate immunity. They are responsible for 
the recognition of various pathogens of pathogen-asso-
ciated molecular patterns (PAMPs) expressed by a wide 
spectrum of infectious agents.

TLR3 (Toll-like receptor 3): type I transmembrane protein that 
is located in the endosomal membrane in myeloid dendrit-
ic cells and fibroblasts/epithelial cells. TLR3 transmits sig-
nals through the TRIF pathway, resulting in the transcrip-
tion and secretion of IFN-β and NF-κB. The specificity of 
TLR3 for dsRNA allows recognition of RNA viruses.

TLR4 (Toll-like receptor 4): most important member of the 
TLR protein family for lipopolysaccharide (LPS) recogni-
tion and LPS-mediated inflammatory responses. The abil-
ity to signal through TLR4 may represent an immunologic 
balance between being able to elicit a sufficient inflam-
matory response to control infection versus a too vigorous 
inflammatory response.

TLR7 (Toll-like receptor 7): a protein of the immune system 
that mediates immune activity in response to viral nucleic 
acids, specifically in response to viral RNA.

TNF (Tumor Necrosis Factor): a protein with anticancer ef-
fects. The body produces it in response to presence of 
toxic substances, such as bacterial toxins.

TNF-α: inflammatory cytokine produced by macrophages/
monocytes during acute inflammation. It is responsible for 
a diverse range of signaling events within cells, leading to 
necrosis or apoptosis.

TNF-β: produced by activated T and B cells. It has many of the 
proinflammatory properties of TNF-α, but it is also involved 
in biologic processes that include cell proliferation and 
apoptosis. 

TRAF6 (Tumor necrosis factor receptor associated factor 6): 
an adaptor protein that mediates activation of NF-κB.

TRAM (TRIF-related adaptor molecule): mediates the signal 
from TLR4 to TRIF. TRAM/TRIF pathway leads to induction 
of cytokines such as IFN-β.

TRIF (TIR-domain-containing adapter-inducing interfer-
on-β): sole adapter molecule of TLR3, and serves as an 
adapter for TLR4, which activate IFN regulatory factors 3/7 
(IRF3/7) and NF-κB. It also induces the production of type I 
IFN and inflammatory cytokines.

Virion: complete viral particle.
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 Imuno TF®

•  Safety: Transfer factors have been used in different appli-
cations since the 1950s, with no reported adverse effects. 
Additionally, long-term oral administration has been 
reported as safe.3,58 Transfer factors can be considered 
as possibly safe when used for up to 2 years in adults.59  
Fagron has conducted genotoxocity and safety studies 
for Imuno TF®. The mutagenicity analysis performed 
through the counting of micronuclei in binucleated cells 
demonstrated that Imuno TF® did not induce a signifi-
cant increase in the percentage of micronuclei in the 
systems with and without exogenous metabolization (S9 
fraction) in relation to the negative control item, in both 
short and long term treatments (absence of mutagenic 
potential of Imuno TF®). The LD50 (median lethal dose) 
for Imuno TF® was determined as higher than 5,000 mg/
kg. The study was conducted in Wistar rats, and the value 
of LD50 for a substance is the dose required to kill half 
the members of a tested population after a specified test 
duration. The analyzed tissues from the animals after the 
determination of the LD50 did not show evidence of tox-
ic lesions, necrotic conditions, or inflammatory lesions. 
In the macroscopic evaluation, no lesions or findings of 
toxicological relevance were observed.

•  Contraindications: in case of use of immunosuppres-
sants (antagonistic effects). There is not enough infor-
mation about the use of the transfer factor during preg-
nancy and breastfeeding. Avoid use during this period.59

•  Drug interaction: The effects of transfer factors can be 
reduced with the use of corticosteroids.

•  Adverse effects: Rare. Occasionally, when the patient 
starts TF treatment, typical flu symptoms, fever episode, 
nausea and gastrointestinal symptoms may occur. These 
symptoms are usually classified as Jarisch-Herxheimer 
reactions and are probably related to a direct reaction 
of TF in the intestine or systemic pathogens.60

 
 Uncaria tomentosa

•  Safety: Uncaria tomentosa (Willd.) DC. is classified by 
the Dietary Supplements Information Expert Committee 
(DSI-EC) of the United States Pharmacopeial Convention 
as Class A, which indicates that the available evidence 
does not indicate a serious risk to health – this sub-
stance has a monograph in United States Pharmacopeia 
and National Formulary (USP–NF).

•  Contraindications: the use of Uncaria tomentosa during 
pregnancy and lactation should be discussed with the 
prescriber.61

•  Drug interaction: Drug interactions may occur with war-
farin, estrogens, theophylline, ginger and drugs metab-
olized by the cytochrome P-450 route. In patients taking 
these medicines, Uncaria tomentosa should be adminis-
tered under medical supervision.62 

•  Adverse effects: Uncaria tomentosa may cause fatigue, 
fever, diarrhea and constipation.62

 Astaxanthin

• Safety: Haematococcus pluvialis (astaxanthin esters) 
is classified by the Dietary Supplements Information 
Expert Committee (DSI-EC) of the United States Phar-
macopeial Convention as Class A, which indicates that 
the available evidence does not indicate a serious risk 
to health – this substance has a monograph in United 
States Pharmacopeia and National Formulary (USP–NF).

• Contraindications: Antioxidant supplements have exhib-
ited a positive correlation with fertility however this prod-
uct is not recommended during pregnancy or breast-
feeding due to lack of safety studies in these areas.63

• Drug interaction: No well-documented interactions 
have been identified apart from a potential to interact 
with hormone altering drugs such as a 5-alpha-reduc-
tase inhibitor.63

• Adverse effects: With extreme doses (48mg daily, 24 
times the daily dose of Imuno TF® Complex) feces may 
turn a reddish hue due to the red pigmentation of astax-
anthin.63

 Zinc gluconate

•  Safety: United States Pharmacopeia provides mono-
graph for this substance as a pharmaceutical ingredient 
(as gluconate).

•  Contraindications: iron and copper deficiency.64

•  Drug interaction: concurrent administration of zinc salts 
may diminish the absorption of tetracycline.65 Large dos-
es inhibit iron and copper absorption.64 Amiloride re-
duces zinc excretion, leading to its accumulation in the 
body.66 Consumption of fiber-containing foods inhibit ab-
sorption of zinc, then take the medicine an hour before, 
or two hours after, consumption of food high in fiber.67

•  Adverse effects: Side effects of zinc salts are abdomi-
nal pain, dyspepsia and diarrhea.68 No effects have been 
reported for fertility, pregnancy and lactation.69 Zinc ac-
cumulation in the body could lead to toxic side effects, 
such as metallic taste sensation, vomiting, and stomach 
problems.70

 
 Selenium yeast

•  Safety: the reference dose for selenium (70-kg adult) is 
defined by EPA as 350 µg,71 and the European Food Safe-
ty Authority (EFSA) provided safety evaluation on seleni-
um yeast (safe up to 0.2 mg Se/kg).72

•  Contraindications: in case of selenium poisoning or hy-
persensitivity to products containing selenium. Pregnan-
cy: there are no data from the use of selenium in preg-
nant women; selenium is excreted in human milk, but at 
therapeutic doses, no effects are anticipated in newborn 
/ lactating infants. Selenium can be used during lacta-
tion. There are no data on fertility with the use of sele-
nium in humans; selenium did not affect male fertility in 
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rats and the effects of selenium on female fertility in ro-
dents were only observed at very high doses. In general, 
doses to correct selenium deficiency are not expected 
to have adverse effects on fertility.73

•  Drug interaction: major interaction with the drug el-
trombopag; do not use both substances simultaneous-
ly.74 Selenium is generally incompatible with high con-
centrations of ascorbic acid (reduction of selenite to 
elemental selenium which is not soluble and not availa-
ble as a nutritional source of selenium).73

• Adverse effects: gastrointestinal upset. Very high sele-
nium dosages (above 850 µg daily) are known to cause 
selenium toxicity, whose signs include depression, nerv-
ousness, emotional instability, nausea, vomiting, and in 
some cases loss of hair and fingernails.70

Vitamin D3

• Safety: United States Pharmacopeia provides mono-
graph for this substance as a pharmaceutical ingredient. 
The reports of vitamin D toxicity show that hypercalce-
mia involve serum 25(OH)D concentrations when it is 
greatly above 200 nmol/L. To achieve this level, a daily 
intake higher than 40,000 IU would be required – then, 
this value could considered as the lowest observed ad-
verse effect level (LOAEL) for vitamin D.75

• Contraindications: Treatment of pregnant women with 
high dose vitamin D (> 4,000 IU/day) is contraindicat-
ed.76 People with sarcoidosis or hyperparathyroidism 
should never take vitamin D without first consulting a 
physician.77

• Drug interaction: Vitamin D is a chemical structure simi-
lar to calcitriol; do not use medications containing calci-
triol while using vitamin D. Vitamin D3 may interfere with 
cholesterol laboratory tests, possibly causing false test 
results.76

• Adverse effects: Vitamin D at normal doses usually has 
no side effects. At high doses, it can occur gastrointes-
tinal (nausea and vomiting), metabolic (hypercalcemia), 
renal (hypercalciuria) and dermatological (pruritus, urti-
caria) effects.76

Vitamin C

• Safety: United States Pharmacopeia provides mono-
graph for this substance as a pharmaceutical ingredient.

• Contraindications: G6PDH deficiency.78 Nephrolithiasis 
patients or with history of nephrolithiasis; hyperoxaluria; 
patients with severe kidney failure or kidney failure; 
hemochromatosis.79 There are no controlled studies re-
garding the use of ascorbic acid in pregnant women; 
ingestion of high doses of the vitamin in pregnant wom-
en can produce scurvy in the newborn. Ascorbic acid is 
excreted in breast milk; there is insufficient data on the 
effects of ascorbic acid supplementation in newborns. 
The product should only be administered during preg-

nancy or lactation when considered essential by the 
doctor. The recommended dose should not be exceed-
ed, as chronic overdose can be harmful to the fetus and 
newborn. There is no evidence to suggest that normal 
endogenous levels of ascorbic acid cause adverse re-
productive effects in humans.79

• Drug interaction: oral anticoagulants such as warfarin 
and acenocoumarol: their action could be modified by 
ascorbic acid in large doses. Deferoxamine: concurrent 
use with high doses of ascorbic acid may potentiate iron 
tissue toxicity, with impaired cardiac function, causing 
cardiac decompensation; ascorbic acid should not be 
administered during the first month of deferoxamine 
treatment. Cyanocobalamin (vitamin B12): ascorbic acid 
in large doses may reduce the amounts of cyanocobal-
amin available in serum and reserves; ascorbic acid is 
recommended to be administered at least 2 hours af-
ter meals. Indinavir (protease inhibitors): high doses of 
ascorbic acid significantly decrease the plasma con-
centration of indinavir, with a probable reduction in its 
efficacy. Cyclosporine: limited data suggests that anti-
oxidant supplements like ascorbic acid may lower cyclo-
sporine blood levels. Disulfiram: chronic or high doses 
of ascorbic acid can interfere with the effectiveness of 
disulfiram. Iron: ascorbic acid can increase iron absorp-
tion, especially in people with iron deficiency; small in-
cremental increases in iron may be important in subjects 
with conditions such as hereditary hemochromatosis or 
in subjects who are heterozygous for this condition, as it 
may exacerbate iron overload.79

• Adverse effects: metabolism and nutrition disorders: 
in especially predisposed patients, gouty arthritis may 
occur, and uric acid stones may form. Nervous system 
disorders: headache, insomnia. Gastrointestinal disor-
ders: diarrhea, nausea, vomiting, abdominal and gastro-
intestinal pain. Renal and urinary disorders: the admin-
istration of ascorbic acid in individuals predisposed to 
increased stone formation has been associated with the 
production of oxalate, urate or cystine stones, or pre-
cipitation of drugs in the urinary tract; subjects with the 
highest risks are those with renal impairment.79

Ferulic acid

• Safety: as an organic compound derived from food, 
ferulic acid is presumed to be safe, despite the lack of 
toxicological studies.80 Its oral LD50 in rats is 2445 mg/
kg body weight.81

• Contraindications: the safety of ferulic acid in children, 
pregnant women, or nursing mothers has not been es-
tablished, therefore precaution is to be taken for these 
groups.80

• Drug interaction: one animal study (mice) showed that 
ferulic acid increases the blood levels of the anticoag-
ulant clopidogrel, increasing the risk of bleeding and 
bruising, but this was yet not confirmed in humans.82
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• Adverse effects: not currently reported for humans by 
oral route.

Resveratrol

• Safety: EFSA provided safety evaluation on resveratrol 
(safe up to 150 mg/day).83

• Contraindications: resveratrol might slow blood clotting 
and increase the risk of bleeding in people with bleeding 
disorders. Resveratrol might have estrogen-like actions 
– if the patient has any condition that might be made 
worse by exposure to estrogen, use is not recommend-
ed.84

• Drug interaction: resveratrol may interact with carba-
mazepine and other substrates of CYP3A4.85

• Adverse effects: not currently reported.84

Spirulina

• Safety: Spirulina is classified by the Dietary Supple-
ments Information Expert Committee (DSI-EC) of the 
United States Pharmacopeial Convention as Class A, 
which indicates that the available evidence does not 
indicate a serious risk to health, and permits this sub-
stance has a monograph in United States Pharmacopeia 
and National Formulary (USP–NF).86

• Contraindications: phenylketonuria (cyanobacteria may 
contain the amino acid phenylalanine).87 Information 
regarding safety and efficacy in pregnancy and lacta-
tion are currently not available, then spirulina should 
be avoided during this period.88,89 Patients with autoim-
mune disorders may present adverse reactions when 
consuming immunostimulatory herbal preparations.90

• Drug interaction: no interaction currently documented 
in vivo. Antiplatelet action was demonstrated in vitro.91

• Adverse effects: no major effects have been reported, 
only isolated cases of immunoblistering,92 rhabdomyoly-
sis93 and hepatotoxicity (possibly due to the presence of 
microcystins and anatoxin-a).94–96 

N-acetylcysteine

• Safety: United States Pharmacopeia provides mono-
graph for this substance as a pharmaceutical ingredient.

• Contraindications: this drug crosses the placenta and 
was measurable in the serum of infants. Use is not rec-
ommended during pregnancy unless clearly needed.97

• Drug interaction: may alter the absorption of inhaled 
human insulin.97

• Adverse effects: the most common adverse events are 
anaphylactoid reaction, nausea, vomiting, flushing, and 
skin rash.97

Glucosamine sulfate potassium chloride

• Safety: The oral LD50 for glucosamine has been esti-
mated to be >8000 mg/kg body weight in rats and mice 
and >6000 mg/kg in rabbits.98

• Contraindications: there is not enough data showing if 
glucosamine sulfate is safe to be used during pregnan-
cy or while breast-feeding. Avoid use during this period. 
There are preliminary reports suggesting that glucos-
amine sulfate can increase insulin levels, which could 
cause an increase in cholesterol – then, the cholesterol 
levels should be monitored if the patient is taking glu-
cosamine and has high cholesterol.99

• Drug interaction: warfarin (increases the effect, slowing 
blood clotting) and antineoplastic drugs such as etopo-
side, teniposide and doxorubicin (antagonist effect on 
cell division).99

• Adverse effects: Glucosamine sulfate can cause some 
mild side effects including nausea, heartburn, diarrhea, 
and constipation. Rare side effects are drowsiness, skin 
reactions, and headache99.
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Disclaimer
All statements in this document have not been 
evaluated by the Food and Drug Administration or 
the European Medicines Agency. Imuno TF® Com-
plex refers to a dietary supplement and it is not 
intended to diagnose, treat, or cure any disease

Consult a doctor or healthcare professional before 
use if you are taking any medications or are under 
medical supervision, pregnant or breast-feeding.

Discontinue use and consult a doctor if adverse 
reactions occur.

Keep out of reach of children.
Do not exceed the recommended daily dose.

Scientific Support
Fagron works in collaboration with universities and 
research centers around the world to strengthen 
the scientific backing of Imuno TF® Complex. We 
maintain a database of published literature which 
is used by our technical experts to provide tai-
lor-made, well-researched answers on technical 
questions.
Please contact our scientific experts to get more 
details about the applications and technical bene-
fits of Imuno TF® Complex.


