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The big challenge of winter season 
2024-2025 

 
 
 

 

The co-circulation of several, 
different viral species 
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https://tg24.sky.it/salute-e-benessere/2024/06/04/influenza-giugno-virus-fuori-stagione 

Virus actually in circulation, …and a little out of season 

Rhinoviruses 

Enterovirusus 
Noroviruses  

(vomitus and 
diarrhea) 

 
Parainfluenza 

viruses 
(influenza 

symptoms) 

Adenoviruses 
(conjunctivitis, 

tonsillitis, 
gastroenteritis) 

Metapneumoviruses 
(dripping nose, fever, 

cough, weezhing, 
respiratory distress 
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NEW EXOTIC 
VIRUSES 

Monkey pox 
(Mpox) 

Dengue virus 

Disease X 
• West Nile Virus 
• Usutu Virus 

…and new «exotic» viruses 
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Winter season 2024-2025: the concept of ECOLOGICAL NICHE 
 
 



Winter season 2024-2025 

Be careful with these 2 guys 
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PARA- RHINO 



Human Parainfluenza Virus 

Parainfluenza viruses are paramyxoviruses and are classified as types 1, 2, 3 e 4. They share an antigenic cross-
reactivity but tend to cause different diseases of different severity 
 
 

They are interested in both children and adults 
 
 
• Types 1 e 2 normally cause fall epidemics, with recurrency of different siero types every 

other year (2024 should show the prevalence of Type 2)  
 

 
 

https://www.msdmanuals.com/it-it/professionale/malattie-infettive/virus-respiratori/infezioni-da-virus-parainfluenzali 

Oh DY, Biere B, Grenz M, Wolff T, Schweiger B, Dürrwald R, Reiche J. Virological Surveillance and Molecular Characterization of Human Parainfluenzavirus Infection in Children with Acute Respiratory Illness: Germany, 2015-
2019. Microorganisms. 2021 Jul 14;9(7):1508.  
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“We showed that ACE2 mRNA expression was significantly upregulated in alveolar epithelial cells 

after influenza A virus infection, with H5N1 having a more pronounced effect than H1N1pdm in vitro. If replicated in a larger 

sample, this upregulation could suggest that recent exposure to influenza virus might worsen the outcome of 

COVID-19 through upregulation of the ACE2 receptor in human respiratory epithelium. By contrast, 

ACE2 expression might also offer protective effects during acute lung injury as shown for SARS. Therefore, the role of ACE2 expression 

during influenza infection should be defined, and its implications on susceptibility to and severity of SARS-CoV-2 infection should be 

investigated.” 

ACE2, flu e SARS-CoV-2: L’ipotesi di Hui e colleghi. 

Hui KPY, Cheung MC, Perera RAPM, et al. Tropism, replication competence, and innate immune responses of the coronavirus SARS-CoV-2 in human respiratory tract and 
conjunctiva: an analysis in ex-vivo and in-vitro cultures [published online ahead of print, 2020 May 7]. Lancet Respir Med. 2020;S2213-2600(20)30193-4. doi:10.1016/S2213-
2600(20)30193-4 
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Mutual assistence between 
viruses 
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WHAT HAPPENS WHEN THE IMMUNE SYSTEM HAS TO FACE SEVERAL VIRUSES 
SIMUOLTANEOUSLY OR SEQUENTIALLY? 

“The innate immune system takes up arms” 

• https://www.the-scientist.com/what-happens-when-you-catch-more-than-one-virus-70817 
• https://ki.se/en/labmed/divisions/division-of-clinical-microbiology/team-innate-immune-responses-during-viral-infections 
• Kawai, T., Akira, S. Innate immune recognition of viral infection. Nat Immunol 7, 131–137 (2006). https://doi.org/10.1038/ni1303 © Dipartimento Scientifico Guna S.p.a. 
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EDUCATIONAL 
AGREEMENT 

PREMISE: A SYSTEMIC AND SYNTHETIC VIEW OF THE IMMUNE 
SYSTEM 

FOCUSING THE ATTENTION ON INNATE IMMUNITY AND              
CELL-MEDIATED IMMUNE RESPONSE 

SINGLE LOW DOSE CYTOKINES AND A MULTICOMPONENT 
MEDICATION (CITOMIX) TO DRIVE THE IMMUNE RESPONSE 

EVIDENCE FROM THE RESEARCH… AND A NEWS 
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Our (unique) goal in infectious diseases 
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Host Inflammatory Phase 

Viral Phase 

 
 

During After 

 
 

Before 

To immunostimulate 
without inflamming 

To reduce the inflammation 
without immunosuppressing 



A SHORT BUT 
FUNDAMENTAL 
PREMISE 

 

Essential bases 
of Immunology 
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The Complexity of the Immune System 
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The Immune System Orchestra 
 



PATHOGEN  

MACROFAGE  DIRECT ELIMINATION OF 
THE PATHOGEN 

ASPECIFIC CYTOLYSIS OF 
• INFECTED CELLS 
• CANCER CELLS 

NK ACTIVATION 
IL-12, IFN-γ 

RECOGNITION AND PHAGOCYTOSIS 

PAMPs RELEASE 

DENDRITIC 
CELL 

TLRs 

CD4+ 
naïve 

MCH-II 

TCR 
Th1 

Th2 

Th17 

T-reg 

Tfh 

• Cell-mediated immune 
response 
(activation of CD8+ in T 
cytotoxic cells via IFN-γ) 

• Defense vs viruses and bacteria 
• Inflammation 

• Humoral Immunity (B cells 
activation via IL-4) 

• Defense vs parasites 
• Allergy 

• Tissue damage repair 
• Defense vs fungi 
• Inflammation 
• Autoimmune response  

• Immune Homeostasis 
• Immune response 

regulations 
• Immunodeficiency 

• Maturation and differentiation of 
B cells (via IL-4 and IL-21) 

• Autoimmune response  
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PAMPS: Pathogen Associated Molecular Patterns 
TLRs: Toll-Like Receptors 
MCH-II: Complesso maggiore di istocompatibilità di classe II 
TCR: T-cell receptor 

IL-12 
IL-27 

IL-4 
IL-25 

IL-6 
IL-21; IL-23 

IL-2 
TGF-β 

IL-6 
IL-21 
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COMPARISON BETWEEN 2 IMMUNITIES 

INNATE ADAPTIVE 

Fast Slow 

Transitory Stable 

Genetically trasmitted 
Individual; genetic 

adaptation 



INNATE IMMUNITY 

© Dipartimento Scientifico Guna S.p.a. 

Players of Innate Immunity: 

 

• Anatomic barriers 

 

• Physiological barriers 

(lisozima, interferons, and 

complement complex) 

 

• Inflammatory barriers 

 

• Endocytosis/Phagocytosis 

 

 

 



Immunità aspecifica o innata  
 

 
INNATE IMMUNITY REPRESENTS 90% OF OUR DEFENSIVE 

IMMUNOLOGICAL POTENTIAL. 
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Viral Infections and 
the Cell-Mediated 
Immune Response 



Tc NK 

Viral Infections and CYTOTOXIC ACTIVITY OF Tc and NK-cells 

Tc 

© Dipartimento Scientifico Guna S.p.a. 



Tc NK 

How to support the activity of T-cytotoxic cells and NK cells? 
2 important CYTOKINES 

Tc 

© Dipartimento Scientifico Guna S.p.a. 

IFN-γ 

IL-2 



Signaling Molecules 

The Fundation for LDM 

CYTYOKINES are MESSENGERS, 
THE WORDS used by the 3 

homeostatic control systems and 
BY THE CELLS to speak each other 

…and to lead the                  
Immune System physiology. 

28 
© Dipartimento Scientifico Guna S.p.a. 



IFN-γ 

CD8+ 

NK cells 

IL-2 

© Dipartimento Scientifico Guna S.p.a. 

Tcytotoxic 



THYMUS 
(T precursor) T Lymphocytes 

are released 
from the 
Thymus as 
CD4+ naive 

Tissues 
CD4+ naive 
get into the 
lymphatic 
circulation 

Through the 
lymph, CD4+ 

naive reach the 
lymph nodes 

LYMPH NODE 

Pathways of Lymphocytes maturation and circulation 

After the Ag presentation 
CD4+ naive undergo the 

differentiation in the 
T helper subsets 

Th1 Treg Tfh Th2 

CD8+ 

Activated T 
cytotoxic 
lymphocytes 
attack the 
infected cells 

Activated T cytotoxic 
lymphocytes reach the 
tissues 

T cytotoxic 
activated 

T cytotoxic 
memory 

B Lymphocyte 

activation 
(via IL-4) maturation 

(via IL-6) 

B lymphocytes 
memory 

Plasma cells 
antibodies 

Abs reach the tissues 

Abs attack 
the viruses 

BONE MARROW 
(B precursor) B cells are 

released from 
the bone 
marrow 

Tissues 
Through the 
lymph B cells 

reach the 
lymph nodes 

activation 
(via IFN-gamma) 

© Dipartimento Scientifico Guna S.p.a. 

CD4+ naive 



Central role of cytokines in the modulation 
of the Immune System 

- Cytokines are the great performers of the immune response, the real regulators 

- The chance to have them under the form of low dose medications is an extraordinary therapeutic opportunity 

- In Guna pharmacological range stand out, for immunoregulation purposes: 

• IL-1 

• IL-2 

• IL-4 

• IL-6 

• (IFN-alpha)/IFN- gamma 

• GCSF 
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? 
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INTERLEUKIN-2 INDUCES THE CLONAL EXPANSION OF T CELLS 
 

IL-2 INTERLEUKIN-2 INDUCES THE CLONAL 
EXPANSION OF T CELLS 
 
• Interleukin-2 (IL-2), identified more than 40 

years ago, was initially called T Cell Growth 

Factor; it induces the T cells to enter the S phase 

of the cell cycle, favoring their expansion. From 

the outset, its fundamental role in the 

management of the immune response and the 

pharmacological potential associated with it was 
evident. 
 

  
• IL-2 is produced by activated T cells and has a 

key role in triggering immune responses. The 

main effect of IL-2 is to induce the clonal 

expansion of T cells after antigen recognition; 

moreover, IL-2 induces the proliferation of 

activated B cells, increases the levels of 

Natural Killer (NK) cells, supports cytotoxicity 

mediated by T cells (CTL - Cytotoxic T-

lymphocytes), stimulates the production of 

other cytokines including TNF, IFN-γ and GM-
CSF.   

 



From: The Review of Diabetic Studies (2006) 3:72-75 

Antigen presentation to naïve T cells results in the development of Th1, Th2 or Th17 
cells depending on the cytokine milieu. 
 



IL-6 

AGE 50 

IL-2/IL-6 RATIO AND AGING 
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IL-2 
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Follicular T-helper 
cells (Tfh)  

Follicular T-reg 
cells (Tfr)  

T-reg cells NK cells CD8+ cells 

IL-2 AND ANTIVIRAL IMMUNE RESPONSE 
IL-2 LOW DOSE regulates espression and function of: 



© Dipartimento Scientifico Guna S.p.a. 

REGULATORY EFFECT OF IL-2 UPON IMMUNOLOGICAL 
HOMEOSTASIS IN PRESENCE OF VIRAL INFECTIONS 

IL-2 low dose modulates the 
inflammatory response, when 
overexpressed, and 

contains the 
pathological damage 

IL-2 low dose supports the host 
antiviral response and 

counteracts the 
tendency towards the 
infection chronicization 

IL-2 low dose counteracts the 
onset of autoimmune 
diseases and neoplastic 
diseases secondary to 
viral infections 
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IL-2 LOW DOSE CONTRIBUTES TO THE ANTIVIRAL RESPONS VERSUS 

Herpes simplex virus Influenzavirus Epstein-Barr Virus 
and 

Cytomegalovirus 

Respiratory 
Syncizitial Virus 

(RSV) 

SARS-CoV-2  
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INTERFERON-γ ACTIVATES CD8+ IN T CYTOTOXIC CELLS 
 

IFN-γ 

INTERFERON-γ AND α ARE PARTICULARLY ACTIVE IN THE ONSET OF THE 
CYTOLITIC RESPONS 
 
• IFN-γ can activate a cell-mediated immune response (IFN-γ stimulates CD8 

+ to differentiate into cytotoxic T effector cells) ideal against viruses. The 
Tc, in fact, operate the non-specific cytolysis of the cell infected with the 
virus (the Natural Killer - NK cells - instead, operate the specific cytolysis). 
 

• Interferon-α (in some papers alpha seems to be favored over gamma; it is 
interesting how Interferon-α prevents the virus from penetrating through 
the viropexy mechanism, used by many viruses, into the cells not yet 
infected  
 

 
[IFN-γ is also used by the body for the synthesis (conversion) into IFN-α (it is a 
bit like the mechanism of reciprocity between hormone T4 and T3, where T4 
is the precursor of the hormone T3, true effector of the activity thyroid] 
 



LOW IMMUNOCOMPETENCE IN CHILDREN 

Immune System Development Timeline in Children 

© Dipartimento Scientifico Guna S.p.a. 



Cytokines response pattern, viruses exposure and respiratory infections during 
the first year of life 

Am J Respir Crit Care Med Vol 170. pp 175–180, 2004 

285 children, monitored during the first year of life 

Reduced production of IFN-γ in the 
first year of life  (57–26 pg/ml, p  

0.001) 
 

Significant positive correlation 
between number of respiratory 

infections and reduced production 
of IFN-γ  

(rs  0.12, p  0.047) 

Courtesy from Prof. G. Marseglia - Pavia  Dipartimento Scientifico Guna S.p.a. 



When do viruses have a party? 
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Immunological homeostasis 

© Dipartimento Scientifico Guna S.p.a. 

Th1 Th2 

GOOD 
GOOD 

Immunostimulating Cytokines  
 

• IFN-γ 
• IL-2 

• IL-1 

• IL-6 
• GCSF 

Immunomodulating 
Cytokines  

 
•  TGF-β  
•  IL-4 
• IL-10 



Th2 

Th1 

…susceptibility to viral attacks 

Immunomodulating 
Cytokines  

 
•  TGF-β  

•  IL-4 

• IL-10 

© Dipartimento Scientifico Guna S.p.a. 

Immunostimulating Cytokines  
 

• IFN-γ 
• IL-2 

• IL-1 

• IL-6 
• GCSF 
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Unavoidable necessity of IFN-γ in the antiviral                 
immuno-protection 

(…also because virus are SUPER SMART) 



Inflammation Phase 

Viral Phase 

IL-10 

IFN-ϒ 
IL-2 
… 

Space-Time Immunomodulation 
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IFN-ϒ 
IL-2 
… 



HEALTH 

Under viral attack 

Cytokines DOWN 
 

•IFNs 

Cytokines UP 
 

IL-10 

Concentrazione 
Fisiologica 

• IL-1 
• IL-6 
• IL-2 
• IL-8 
•INF-ϒ 

Concentrazione 
Fisiologica 
•  TGF-β  
•  IL-4 
•  IL-10 

Under viral attack 
© Dipartimento Scientifico Guna S.p.a. 



Th2 

Th1 

Immunomodulating 
Cytokines  

 
•  TGF-β  

•  IL-4 

• IL-10 Immunostimulating 
Cytokines  

 

• IFN-γ 
• IL-2 
• IL-1 

• IL-6 
• GCSF 

…under viral attack 

Virus immune-escape 
mechanisms 

© Dipartimento Scientifico Guna S.p.a. 



IL-10 
Up-regulation 

IMMUNE-ESCAPE MECHANISMS 
Viral infection and inhibition of cell-mediated 

immune response 

Th1 

Th2 

© Dipartimento Scientifico Guna S.p.a. 



IFN-alpha 

NK activation 

IFN-beta IFN-gamma 

Tc activation 

© Dipartimento Scientifico Guna S.p.a. 

IMMUNE-ESCAPE MECHANISMS 
Infezione virale ed inibizione degli IFNs 

IMMUNE-ESCAPE MECHANISMS 
Virale infection and IFNs inhibition 



We need to increase the 
expression of IFN-γ… 

© Dipartimento Scientifico Guna S.p.a. 
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IL-10 IL-6 

…and we need to counteract the 
overexpression of IL-10 

© Dipartimento Scientifico Guna S.p.a. 
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Since the Immune System is an orchestra… 
…do we have to think in terms of single soloyst or in terms of 

many musicians?    … 
 



CITOMIX 
 

Our (and only our) goal: 
• To immunostimulate withot 

inflamming 
• To control the inflammation without 

immunosupression 

© Dipartimento Scientifico Guna S.p.a. 



CITOMIX 
  

• Vaccinium vitis 

• Ananassa sativa 

• Hydrocotyle asiatica 4X 

 

• Vasa lymphatica suis 

• Medulla ossis suis 

• Thymuline 

 

• IL-1 beta 

• IL-2 

• IL-4 

• IL-6 

• IFN-gamma 

• GCSF © Dipartimento Scientifico Guna S.p.a. 

To immunostimulate 
without inflamming 



Organoterapici ad azione 
antinfiammatoria e di 
sostegno della funzione 
degli omologhi organi 
bersaglio 

Attivazione della risposta 
immune innata ed adattativa e 
sostegno all’espansione dei 
linfociti B e T, e delle cellule NK 

Estratti vegetali ad 
azione antinfiammatoria 

• Glandula thymi suis  
• Medulla ossis suis  
• Vasa lymphatica suis  

• Vaccinium vitis 
• Ananassa sativa 
• Centella asiatica 

Th1 Tfh 

• Immunità cellulo-mediata 
     (attivazione delle CD8+ in 

T-citotossiche via IFN-γ) 

• Difesa da batteri e virus   

Maturazione 
delle cellule B 

B-cells 

Attivazione 
della risposta 
anticorpale 

IL-2 IL-6 IL-4 IFN-γ 
IL-1β 

CD4+  
attivata 

Controllo 
dell’infiammazione non 

organospecifica 

Controllo 
dell’Infiammazione 

organospecifica 

Th2 

IL-4 

• Immunità umorale 
(attivazione delle 
cellule B via IL-4) 

• Difesa da parassiti 

Treg 

G-CSF 

Granulociti 
(neutrofili) 

Attivazione 
della risposta 
immunitaria 

Immunotolleranza 
e 

immunoregolazione 

IFN-γ 
IL-2 

Citolisi aspecifica 
della cella infetta 

da patogeno 

ESSENZA MULTICOMPONENT DI CITOMIX 

NK 
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IL-1 beta 

IL-2 

IL-4 IL-6 

IFN-γ 

G-CSF 

• T-naïve to Th2 cell differentiation 

• B Lymphocyte activation 

• Macrophage response activation 

• T follicular helper cells differentiation 

• Response to infections; synthesis of acute phase proteins 

• B lymphocytes maturation 

• Support of antibody response 

• Control of viral immune escape mechanism 

CITOMIX – KEYNOTES FOR SIGNALING MOLECULES 

• T-naïve to Th1 cell differentiation 

• CD8+  cells maturation 

• Macrophage activation 

• NK cells cytotoxicity 

• Pleiotropic hematopoietic growth factor 

• Priming of immune response 

• Control of secondary neutropenia 

Keynotes 

• Onset of both innate and cell-mediated immune response 

• Support for antiviral response 

• “Immunological” adjuvant in vaccine therapies 

Keynotes 

• Pleiotropic action 

• Clonal expansion of T, B and NK lymphocytes 

• Antiviral response homeostatic regulation 

Keynotes Keynotes 

Keynotes 

Keynotes 



IL-1 beta 

In prevention, and therapy: 
Supports the antiviral response, 

also in case of re-infection 

As adjuvant during vaccine therapies 
Increases the Immune System sensitivity to 

the immunizing agent 

• Van Den Eeckhout B, Ballegeer M, De Clercq J, Burg E, Saelens X, Vandekerckhove L, Gerlo S. Rethinking IL-1 Antagonism in Respiratory Viral Infections: A Role for IL-1 Signaling in the Development of Antiviral T Cell 
Immunity. Int J Mol Sci. 2023 Oct 30;24(21):15770.. 

• Van Den Eeckhout B, Van Hoecke L, Burg E, Van Lint S, Peelman F, Kley N, Uzé G, Saelens X, Tavernier J, Gerlo S. Specific targeting of IL-1β activity to CD8+ T cells allows for safe use as a vaccine adjuvant. NPJ Vaccines. 
2020 Jul 23;5(1):64. 
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INTERLEUCHINA 1 CON FUNZIONE DI ADIUVANTE  
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© Dipartimento Scientifico Guna S.p.a. 

INTERLEUKIN-4 ACTIVATES B LYMPHOCYTES 

IL-4 

INTERLEUKIN-4 (IL-4) 

 Induces CD4+ naive T cells differentiation into Th2 

cells, key players of humoral immunity. 

 Activates B cells in lymph nodes. 

 Helps in stimulating B cells to turn into plasma 

cells, and to secrete antibodies (particularly IgG).  
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INTERLEUKIN-6 INDUCES THE DIFFERENTIATION OF CD4+ IN Tfh, 
WHICH ARE CRUCIAL FOR THE MATURATION OF B CELLS INTO PLASMA CELLS 

IL-6 

INTRLEUKIN-6 (IL-6)  

 Down-regulates IL-10, immunosuppressive 

cytokine used by viruses to do immune-escape 

and to survive. 

 Induces IgA production (critical antibody for its 

mucosal-based localisation).  

 Induces CD4+ naive T cells differentiation into 

Tfh (follicular) cells, main players in B cells 

maturation into plasma cells.  



IL-7 

© Dipartimento Scientifico Guna S.p.a. 

IL-7: PLAYS IN SEVERAL T CELLS LIFE STAGES  

• Induces CD4+ naïve T cells proliferation before activation (T cells ready 

for antigen presentation by dendritic cells). 

• Induces Thf cells proliferation, critical for B cells activation in the lymph 

nodes.  

• Induces T memory cells (main players in infections driven by antigen 

representation). 

 

INTERLEUKIN-7 PLAYS IN SEVERAL T CELLS LIFE STAGES   

TO NOTICE – In the adults, the Thymus is partially atrophic 

(immune-decline), thus T cells production is slower than that of 

babies-teenagers, because it needs different extra-thymic 

production systems (HPE - Homeostatic Peripheral Expansion). 



© Dipartimento Scientifico Guna S.p.a. 
Homeostatic Peripheral Expansion  

INTERLEUKIN-7 INCREASES THE NUMBER OF T LYMPHOCYTES 
 
 

A THYMUS-INDIPENDENT MECHANISM 
(which is active in adult and elderly subjects) 



© Dipartimento Scientifico Guna S.p.a. 

Parish IA, Kaech SM. IL-7 knocks the socs off chronic viral infection. Cell. 2011;144(4):467-468. doi:10.1016/j.cell.2011.01.038 

 Socs3 is upregulated in T 

cells during chronic active 

viral infection in mice  

 

 Deletion of socs3 in T cells 

prevents immune failure and 

promotes viral clearance  

 

 In vivo IL-7 therapy 

represses Socs3 in T cells 

and clears chronic infection 

  

 IL-7 promotes IL-22 

production to mitigate 

immunopathology in chronic 

infection 

INTERLEUKIN-7 INCREASES THE NUMBER OF T LYMPHOCYTES 
 
 



CITOMIX and NEUTROPENIA DUE TO CHRONIC-RECURRENT VIRAL INFECTIONS 
- THE ROLE of G-CSF -  

Recurrent Infections 

Secondary 
Neutropenia 

Increased susceptibility to infections 

Progressive 
exhaustion of I.S. cells 

G-CSF 

Mehta HM, Malandra M, Corey SJ. G-CSF and GM-CSF in Neutropenia. J Immunol. 2015 Aug 15;195(4):1341-9.  
© Dipartimento Scientifico Guna S.p.a. 

G-CSF: cytokine produced by activated T lymphocytes, macrophages, 
and endothelial cells; it acts on bone marrow increasing productions and 
trafficking of neutrophils in order to replace the granulocytes during the 
inflammation process 



© Dipartimento Scientifico Guna S.p.a. 



THE IMMUNE SYSTEM IN ONE 
MEDICATION 

CITOMIX IS THE PACE MAKER OF THE IMMUNE 
RESPONSE 

© Dipartimento Scientifico Guna S.p.a. 



The co-presence of IL-2 e IFN-gamma makes 
CITOMIX a medication for all the lifetimes 

© Dipartimento Scientifico Guna S.p.a. 



CITOMIX 
  

• Vaccinium vitis 

• Ananassa sativa 

• Hydrocotyle asiatica 4X 

 

• Vasa lymphatica suis 

• Medulla ossis suis 

• Thymuline 

 

• IL-1 beta 

• IL-2 

• IL-4 

• IL-6 

• IFN-gamma 

• GCSF 
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To immunostimulate 
without inflamming 

To reduce the inflammation 
without immunosuppressing 



Hydrocotyle asiatica L. 3X 
Centella asiatica  

EFFECTS 
• Anti-oxidant 
• Anti-inflammatory 

Cao W, Li XQ, Zhang XN, Hou Y, Zeng AG, Xie YH, Wang SW. Madecassoside suppresses LPS-induced TNF-alpha production in cardiomyocytes through inhibition of ERK, 
p38, and NF-kappaB activity. Int Immunopharmacol. 2010;10(7):723-9. 

Madecassoside (MA), major triterpenoid 
component of Centella asiatica 

• Nitric Oxide (NO) 
• Prostaglandin E2 (PGE2) 
• TNF-α 
• Interleukin-1β (IL-1β) 

MADECASSOSIDE 

© Dipartimento Scientifico Guna S.p.a. 



• TNF-α 
• IL-1β 
• MCP-1 
• COX-2 
• iNOS 
• NADPH oxidase 4 

Lingonberry fruit extract 
(LGBE) 

Vaccinium vitis-idaea L. 3X 
Lingonberry 

EFFECTS 
• Anti-oxidant 
• Anti-inflammatory 

• SOD 
• Catalase, 

Wang SY, Feng R, Bowman L, Penhallegon R, Ding M, Lu Y. Antioxidant activity in lingonberries (Vaccinium vitis-idaea L.) and its inhibitory effect on activator protein-1, 
nuclear factor-kappaB, and mitogen-activated protein kinases activation. J Agric Food Chem. 2005;53(8):3156-66. 
Kowalska K, Olejnik A, Zielińska-Wasielica J, Olkowicz M. Inhibitory effects of lingonberry (Vaccinium vitis-idaea L.) fruit extract on obesity-induced inflammation in 3T3-
L1 adipocytes and RAW 264.7 macrophages. Journal of Functional Foods 54 (2019) 371–380. 
Wang X, Sun H, Fan Y, Li L, Makino T, Kano Y. Analysis and bioactive evaluation of the compounds absorbed into blood after oral administration of the extracts of 
Vaccinium vitis-idaea in rat. Biol Pharm Bull. 2005;28(6):1106-8. 
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FASE INFIAMMATORIA 

FASE INFETTIVA 

After  Before 

CITOMIX 

Maintenance of immune 
robustness 

Support of immune resilience Recovery of immune 
robustness 

During 

© Dipartimento Scientifico Guna S.p.a. 



 
 

During 
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Host Inflammatory Phase 

Viral Phase 

After 

 
 

Before 
IMMUNOSTIMULATION 

CONVALESCENCE AND 
PREVENTION OF RELAPSES 

Our goal in prevention 

IMMUNOSTIMULATION 
ANTINFLAMMATORY THER. 

Prevention: 5 pellets a 
day, every day for 3 
consecutive months. 



 
 

During 
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Host Inflammatory Phase 

Viral Phase 

After 

 
 

Before 
IMMUNOSTIMULATION 

CONVALESCENCE AND 
PREVENTION OF RELAPSE 

Our goal in immunostimulation during the early stage 
of the host ionflammatory phase 

IMMUNOSTIMULATION 
ANTINFLAMMATORY THER. 

Prevention: 5 pellets a 
day (even twice in 
fragile patients), every 
day for 3 consecutive 
months. 

Treatment of active 
viral phase and related 
symptomatology: 10 
pellets 2-3 times a day 
for 2-3 days; continue 
with 5 pellets twice a 
day per 5-7 days. 



AFTER AN INFECTIOUS DISEASE A (MORE OR LESS 
PERSISTENT) SUBVERSION OF THE IMMUNE SYSTEM  

VERY OFTEN PERSISTS 
 
 
 
 
 
 

 

 

- Increased IL-10  

© Dipartimento Scientifico Guna S.p.a. 

 Phetsouphanh C, Darley DR, Wilson DB, Howe A, Munier CML, Patel SK, Juno JA, Burrell LM, Kent SJ, Dore GJ, Kelleher AD, Matthews GV. Immunological dysfunction persists for 8 months following initial mild-to-moderate SARS-CoV-2 infection. Nat Immunol. 2022 
Feb;23(2):210-216.  

 Ryan FJ, Hope CM, Masavuli MG, Lynn MA, Mekonnen ZA, Yeow AEL, Garcia-Valtanen P, Al-Delfi Z, Gummow J, Ferguson C, O'Connor S, Reddi BAJ, Hissaria P, Shaw D, Kok-Lim C, Gleadle JM, Beard MR, Barry SC, Grubor-Bauk B, Lynn DJ. Long-term perturbation of the 
peripheral immune system months after SARS-CoV-2 infection. BMC Med. 2022 Jan 14;20(1):26. 

(insufficient to suppress the inflammation) 

- T (naïve) and B (naïve) cells depletion 



 
 

During 
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Host Inflammatory Phase 

Viral Phase 

After 

 
 

Before 
IMMUNOSTIMULATION 

CONVALESCENCE AND 
PREVENTION OF RELAPSES 

Our goal after the infectious disease 

IMMUNOSTIMULATION 
ANTINFLAMMATORY THER. 

Prevention: 5 pellets a 
day (even twice in 
fragile patients), every 
day for 3 consecutive 
months. 

Treatment of active 
viral phase and related 
symptomatology: 10 
pellets 2-3 times a day 
for 2-3 days; continue 
with 5 pellets twice a 
day per 5-7 days. Prevention of 

relapses: 5 pellets a 
day, every day for 2 
consecutive months. 
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CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
B NAÏVE, B ABLE TO SWITCH, AND B SWITCHED CELLS 

© Dipartimento Scientifico Guna S.p.a. 

CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IFN-γ AFTER 3 AND 10 DAYS OF TREATMENT 

CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IL-6 AFTER 3 AND 10 DAYS OF TREATMENT 

CITOMIX INDUCES A SIGNIFICANT DECREASE OF 
IL-10 AFTER 3 AND 10 DAYS OF TREATMENT 

CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IgA AND IgM AFTER 3 AND 10 DAYS OF TREATMENT 

Risultati 



CITOMIX – AIM OF THE STUDY 

To evaulate the immunomodulation activity "in vitro" of CITOMIX 
 

• AMCs (Adenoidal Mononuclear Cells) from pediatric patients. 
 

Immunological parameters: 
• B lymphocytes subsets proliferative capability 
• Cytokines and Immunoglobulines production 

INCLUSION CRITERIA: 
• Need for adenoidectomy 

 
 

EXCLUSION CRITERIA: 
• Immuniodeficiency conditions 
• Autoimmunity patholgies 
• Obesity 
• Chronic use of steroideal drugs 
• Presensce of disability (physical or 

psychic) 

© Dipartimento Scientifico Guna S.p.a. 



IMMUNOMODULATING ACTIVITY OF CITOMIX – STUDY DESIGN 

Adenoids from 50 children (35 
males, 15 female, 6 years average 

age) affected by RRI 

Schiacciamento meccanico 

Cell iosolation 

AMC 

AMC expansion in vitro 

Cytokines 
quantification 

• IL-6 
• IL-10 
• IFN-γ 

Igs quantification 
• IgA 
• IgG 
• IgM 

B-cells 
sub-clones 

characterization 
© Dipartimento Scientifico Guna S.p.a. 
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CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
B NAÏVE, B ABLE TO SWITCH, AND B SWITCHED CELLS 
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CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IFN-γ AFTER 3 AND 10 DAYS OF TREATMENT 

© Dipartimento Scientifico Guna S.p.a. 



CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IL-6 AFTER 3 AND 10 DAYS OF TREATMENT 

IL-6 
(in Citomix) 

IgA 
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CITOMIX INDUCES A SIGNIFICANT DECREASE OF 
IL-10 AFTER 3 AND 10 DAYS OF TREATMENT 

© Dipartimento Scientifico Guna S.p.a. 



CITOMIX INDUCES A SIGNIFICANT INCREASE OF 
IgA AND IgM AFTER 3 AND 10 DAYS OF TREATMENT 

© Dipartimento Scientifico Guna S.p.a. 
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Pediatric Immune Disorders 

CITOMIX  
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1 2 

3 4 



CITOMIX in pediatric immune disorders 

IMPROVES IgA 
AND IgM 

EXPRESSION 

IMPROVES IFN-γ 
EXPRESSION 

REDUCES 
EARLY IL-10 
EXPRESSION 

Non genetic transient  
IgA and IgM production defects  

VIRAL INFECTIONS 
VIRAL RE-INFECTIONS AND 

CHRONIC VIRAL INFECTIONS 
• RECURRENT ACUTE BACTERIAL INFECTIONS 
• ALLERGIC MANIFESTATIONS 

IFN-γ production defects 
hIL-10 overexpression  

© Dipartimento Scientifico Guna S.p.a. 

1 2 3 4 



• Positive Delta on URTI episodes 

• Positive Delta on days of fever 

• Positive Delta on minor use of 

antibiotics 

• Positive Delta on days of absence 

from school 

• Positive Delta on IgA parameter 

© Dipartimento Scientifico Guna S.p.a. 





CITOMIX 

BACTYERIAL LYSATES 



Δ 
0.89 

RESULTS 

ARTI: Acute Respiratory Tract Infections 



Δ=1.04 

Δ=3.58 





Δ=5.49 



Δ=8.00 
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DIRECTIONS (URTI – RRI) 

 

• Prevention: 5 granules a day, every 

day, for 3 consecutive months. 

 

• Treatment of acute symptomatology: 

10 granules 2-3 times a day for 2-3 

days. 



• Reduction of respiratory 

complications in the following 30 

days after the blister phase 

 

• Reduction of respiratory 

symptoms in the following 30 

days after the blister phase 

 

 

 

© Dipartimento Scientifico Guna S.p.a. 
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53 patients 
• 32 boys (8 months-10 

years and 7  months) 
• 21 girls (2 years and 6  

months- 9 years and 1 
month) 

53 patients 
• 27 boys (1 year and 2  

months – 10 years 
and 2 months) 

• 26 girls (1 year and a 
9 years) 
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Presence of 
respiratory 
symptomatology in 
the 30 days after 
the scab phase: 

9.4% 
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Presence of respiratory 
symptomatology in the 30 
days after the scab phase: 

41.5% 
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DIRECTIONS (CHICKEN POX COMPLICATIONS) 

 

• Under 3 years of age: 3 granules twice a day, for 

30 consecutive days from the scab phase. 

 

• Over 3 years of age: 5 granules twice a day, for 

30 consecutive days from the scab phase. 



Operation OVERLAPPING 
 
 
 
 
 
 
 
 
 
 

LDM Therapy as an adjuvant support to all vaccines 
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Vaccination Day 

From 10-15 days (till a few days before) before the first vaccination, and for 60 consecutive days 

From 10-15 days (till a few days before) before the first inoculation, and for 60 days after 

 

Citomix 

Guna-Lympho 

- 3 days before 
- 5 days after 

Guna-Flam 

Guna-Matrix 

From the day of the first vaccination dose, and for 60 days after © Dipartimento Scientifico Guna S.p.a. 

SPATIO-TEMPORAL algorithm of admnistration of LDM in overlapping with vaccines 



Directions 

Citomix 
5 pellets per day from 
10-15 days (till a few 
days before) before 
the first inoculation 
and for 60 days after 

Guna-Matrix 
20 drops twice a day 
from 10-15 days (till a 
few days before)  
before the first 
vaccination and 
continuing for 60 
consecutive days 
 

Guna-Lympho 
20 drops twice a day 
from the day of the 
first vaccination and 
for 60 consecutive 
days after 

Guna-Flam 
- 3 days before the first 
and second inoculation: 
20 drops twice a day 
 
- 5 days after the first 
and second inoculation: 
20 drops 4 times a day 

© Dipartimento Scientifico Guna S.p.a. 

SPATIO-TEMPORAL algorithm of admnistration of LDM in overlapping with vaccines 
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L'European Review for Medical and Pharmacological 
Sciences is indexed on: Current Contents, EMBASE, Index 
Medicus, MEDLINE, Science Citation Index e Scopus. The 
impact factor is 3,507 



PREVALENCE URTI 
• 25% of children under 1 year 
• 6% of children during firts 6 

months of life 
 
de Martino et al. 2007; Fiore et al. 2010; Toivonen et al. 2016; De Benedictis 
et al. 2018).  

© Dipartimento Scientifico Guna S.p.a. 
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Scientific Board 

Prof. Gian Luigi Marseglia – Clinica Pediatrica, 

Fondazione IRCCS Policlinico San Matteo, Pavia. 

Dipartimento di Scienze Cliniche, Chirurgiche, 

Diagnostiche e Pediatriche, Università di Pavia.  

Prof. Sergio Bernasconi - Segretario del gruppo di 

studio "Medicine Complementari e Terapie 

Integrate" della Società Italiana di Pediatria (SIP). 

Prof. Gianni Bona - Dipartimento di Scienze della 

Salute, Università del Piemonte Orientale, Novara.  
Prof. Massimo Agosti  - Dipartimento di Pediatria, 

Ospedale F. Del Ponte, Università dell’Insubria, 

Varese.  

Dr. Antonello Arrighi – Pediatra di 

Base, ASL 8, Arezzo. 

Prof. Giorgio Ciprandi - Clinica Allergologica, Casa di 

Cura Villa Montallegro, Genova. 

Prof. Salvatore Leonardi-- Unità di Pneumologia 

Pediatrica, Dipartimento di Medicina Clinica e 

Sperimentale, Università     di Catania. 
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The Panel – 112 Pediatricians 

72, 64% 10, 9% 

30, 27% 

Libera Scelta 

Ospedaliero/Universitario 

Libero professionista 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e approfondimento. 
© Dipartimento Scientifico Guna S.p.a. 

National Health System 
Pediatric Primary Care 
Pediatricians 

Private Practice Pediatricians 

Hospital or University 
Pediatricinas 

The Statements 
18 statements in total: 

• 6 aboput RRIs definitions 

• 12 about RRIs Treatment and 

Prophylaxis 



Citomix consensus - Rationale 
 Upper Respiratory Tract Infections (URTI) are a common problem during childhood 

 
 Social and economic impact is global 

 For what it concerns the possible preventive treatment of URTI, the Inter Italian Pediatric Societies Consensus stated that 
practically all proposed therapeutic solutions had weak or negative reccomandations. Only a bacterial lysate (Poditimod) had 
weak positive reccomandations but in few selectyed casespostive.  
 

  Many pediatricians normally use immunomodulants in their clinical practice in order to offer a possible solution to the 
parents who need help for their children’s helath problems. 
 
 

 Low Dose Phramacology can reppresent a new possible solution 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e approfondimento. 
© Dipartimento Scientifico Guna S.p.a. 



STATEMENT 9 

A recent Inter-Society Consensus recognized as 

weakly effective the RRIs prophylaxis based on the use 

of: Biological Response Modifiers (BRMs), Probiotics, 

prebiotics, symbiotics, postbiotics, Lysates and bacterial 

extracts, Vitamins and trace elements, Vaccination against 

flu and pneumococcus, Nasal lavages with hyaluronic acid, 

thermal waters, resveratrol, Reduction of risk factors,  

Adeno/tonsillectomy, Antibiotic prophylaxis 

CONSENSU

S 

69.6% 

© Dipartimento Scientifico Guna S.p.a. 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



STATEMENT 10 

Complementary or alternative immunomodulation 

interventions for RRIs prophylaxis might be instead an 

option. 

CONSENSUS 

97.3% 

© Dipartimento Scientifico Guna S.p.a. 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



STATEMENT 11 

Oral administration of cytokines has been shown to be 

effective in modulating the immune response. 

STATEMENT 12 

Citomix is a low-dose multicomponent product based 

on cytokines and components of natural origin that 

can modulate the immune response by acting on both 

innate and adaptive immunity. 

CONSENSUS 

98.2% 
CONSENSUS 

96.4% 

© Dipartimento Scientifico Guna S.p.a. 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



STATEMENT 13 

Citomix has a good safety and tolerability profile. 

STATEMENT 14 

Citomix could improve the early response to 

pathogens. 

CONSENSUS 

99.1% 
CONSENSUS 

99.1% 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. © Dipartimento Scientifico Guna S.p.a. 
Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



STATEMENT #15 

Citomix could be considered in RRIs 

management. 

STATEMENT #16 

In RRIs prophylaxis, the recommended 

dosage of Citomix is 5 granules per day for 

12 weeks. 

CONSENSO 

93.8% 
CONSENSO 

98.2% 

© Dipartimento Scientifico Guna S.p.a. 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



COMMENT FROM PROF. G. L. MARSEGLIA 

«In immunology, the dosage is 

secondary; what matters is the 

continuity over time with which 

the stimulus is administered» 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. © Dipartimento Scientifico Guna S.p.a. 



STATEMENT #17 

Citomix could be added in the early 

treatment of acute RRIs 

STATEMENT #18 

 In the early treatment of the acute episode 

of RRIs, the recommended dosage of 

Citomix is 10 granules per day 2 times per 

day for 2-3 days, continuing with 5 

granules 2 times per day for 5-7 days. 

CONSENSUS 

91.1% 
CONSENSUS 

91.1% 

© Dipartimento Scientifico Guna S.p.a. 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. 



PROF. S. BERNASCONI - PROF. G. L. MARSEGLIA 

«The use of Citomix in the early 

phase is still little known with 

respect to prevention but should be 

encouraged and is supported by 

studies in order to highlight the 

medication’s activity on both innate 

and acquired immunity.» 

Queste slides sono destinate alla Rete Esterna Guna e devono intendersi ad esclusivo uso di studio e 

approfondimento. © Dipartimento Scientifico Guna S.p.a. 
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Take home 
 

1) Modulation of the immune response 
2) Slowing down of the virulence 
3) Reduction of the symptomatology 
4) Reduction in the antiobiotics use 

 

CITOMIX STUDIES 


