International Conference on
FibMmromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)




Tittle Immunology and translational potential for health and health-care and population

Dr Ivana Balter - Haluskova
[bookmark: _GoBack]Medical and Scientific Consultant, Partnership Science and Research for One Health & Preventive medicine

I advocate for expanded exploring of immunology although  relatively new science (compared to genetics) about composition, functions, reaction of immune system. Immunity is body defence against infective antigens, environmental antigens or antigens expressed on the body’ own cells and tissues or on transplanted organs, or on the commensal microbiota that populates host intestinal tract.(but there is nasal microbiome, reproductive organs, skin microbiome as barrier against external factors and mediation  with adequate immune innate and adaptive system host response)

Microbiome is composed from 100.000 miliards of bacterias and its weight is around 2 kg. It forms protective barrier against pathogens (hence consequences linked with increased permeability) and it is an interactive layer with inner host immune system and neuroendocrine system.
It does play important role in development (training of host immune response),human and reproductive health and need to be consider in diagnostic and targeted intervention and prevention of diseases.
It is a complex and diverse bacterial community specific to each individual crucial
for human health. It is involved in immune mediated response and evolution of various diseases such us metabolic ones (diabetes,obesity), inflammatory diseases, (inflammatory bowel diseases), neurodegenerative diseases , psychiatric/behavioral disorders, respiratory diseases (allergy & asthma), cystic fibrosis (measurable changes in gut microbiome functionality occur in CF patients compared to controls),aging, response to cancer treatment, lipid metabolism.
The gut healthy microbiome is able to convert lipids, including fatty acids or
cholesterol, leading to the production of metabolites with potential health effects.
Microbiome under 3 years old fluctuates substantially and is more sensible to environmental factors than the adult microbiome. Lifestyle(nutrition, clean quality water), sanitation, caesarean sections, antibiotic usage, immunizations or responsiveness to vaccines interact with microbiome and mediated immune response.
It has been studied that there is a “critical window” early in life during which the microbiome can be disrupted in a way that may favour the development of disease later in life and there is and increasing evidence concerning role of microbiome changes during early life impacting the development of intestinal and extra-intestinal diseases. There are several pediatric diseases associated with alterations of the intestinal microbiome like Athopy and Asthma, Obesity and IBD (Crohn disease and Ulcerative colitis).
Antibiotic usage in early life can significantly impact the growth of otherwise
dominant bacterial pyla in the human gut. Use of antibiotics can render infants susceptible to several diseases later in life according scientific evidence.
Antimicrobials select for drug-resistant strains and their repeated use creates a host-specific reservoir of antimicrobial-resistance genes and organisms.
Than as a risks linked with changed permeability and consequence of microbiome dysbalance might lead to invasion and subsequent diseases. (ex Clostridium difficile infections)
As an ilustration of microbiome modulation or intervention for direct post-antibiotic effect which might develop - Clostridium diff. infections there is a support to research and development of antibodies, vaccine development and meantime use of microbiome modulation - FT- faecal tranplantation (with known limitations to all of us ) in order to decrease also carriage of AR genes.
Targeted and individually specific intervention along with phagotherapy are other alternatives under exploration. The advantage of phage cocktails is that they generally will contain phages that infect more types of bacteria, so a cocktail can treat more strains or species and thus have broader applications. However better understanding and standardized approach evaluated in clinical trials still needed. thousands succumb to untreatable superbug infections on a daily basis.
Meantime 33,000 people die every year due to infections with antibiotic-resistantbacteria and real danger of post-antibiotic era exists.
As noted previously , from long term perspective there is an impact on human health and increased risk for list of diseases noted above .
Therefore microbiome (microbiome mediated response) from perspective of human health might be considered as a a promising tool for diagnostic and prevention of several diseases as well. Science based evidence and data proving this direction.
Given all those facts and reality of raising resistance to TB drugs, antivirals,antiparasitic drugs, anticancer drugs, resistance is considered as one of the most significant challenges the world faces today.
Host immune response empowering (microbiome/metabolome mediated immune response including data helping to diagnostic and accurate microbiome targeted interventions ), genetics and all alternatives to enhance immune response Vaccines, included those derived from microbiome (cancer) are possible strong alternatives to face crisis
However given some particular clinical situations antibiotics need to be preserved and research supporting innovative research for new compounds protecting composition of microbiome ( especially under 3 years old based on scientific evidence) and prevention of AR genes spread (veterinary medicine, environmental impact including) is important to consider.
Vaccination and vaccine research and development triggered an intensified effort for it’s deeper understanding and was empirically and historically already practiced in India but also in China.
 One can mention firstly vaccination against smallpox (E. Jenner), and continuing with rabbies vaccine (L. Pasteur), discovery of infectious origin of many diseases (R Koch), phagocytosis (E. Metchnikoff), discovery of antibodies against diphteria toxin and tetanus, (E.Behring/ S. Kitasato), discovery of complement (J.Bordet ), antibodies production( P.Ehrlich), discovery of interferon (A.Isaacs, J.Lindemann), discovery of HLA (J.Dausset and more), hybridome theory of mAB (G.Kohler, C. Milstein), isolation of virus HIV (L. Montagnier and F.Barre-Sinoussi), recombinant vaccine against HBV (gene engineering), dendritic cell vaccine, vaccine HPV (Bruce A. Beutler), BCG vaccine and TB vaccine research, innate cell immunity and role of DC ( J.A.Hoffmann and R. M Steinman) and the list is not extensive. 
Host immune system co-evolute with pathogens and commensal microbiota given individual genetic predispositions and variability and remains along with neuroendocrine system one of the key mechanisms of integrity and body homeostasis. Knowledge in immunology is growing and providing clinically valuable solutions across various therapeutic areas for diagnostic, prevention and treatment and I will mention only few recent research directions and cross links toward clinical needs.
It was described many times in literature  that several forms of cancer are linked to pathogens and all have one thing in common: they can be avoided if the causative infection can be prevented (vaccins) or treated in time. (oncomimetics/microbiome) 
In the 1970s, the potential carcinogenic effect of several other viruses was confirmed: the hepatitis B virus, suspected since the 1950s of being linked to liver cancer; a retrovirus associated with a rare form of leukemia (HTLV-1 ), and several types of papillomavirus responsible for cervical cancer. Then came proof of the role of Helicobacter pylori, the only bacterium – even if others are currently under suspicion – to be classified as a group 1 carcinogen, since 1994. That same year, another cancer-causing virus was discovered: herpesvirus 8, responsible for Kaposi's sarcoma – a cancer sadly made famous by the AIDS epidemic but which also affects HIV-negative individuals in Africa. The latest infectious agent to be added to the infamous group 1 is a relatively rare virus identified in 2008, Merkel cell polyomavirus, which is linked to a very aggressive form of skin cancer.
Increased interest for life attenuated vaccines (and vectors) and innovative approach in vaccination take into account their expected “non specific effects «off target « as seen for example after introduction of BCG vaccine - indirect immune beneficial effect (recently  also LATV Pertussis “off target” effect on asthma, influenza A virus developed by Institute Pasteur Lille - C Locht which is very promising and not incompatible with currently used one with additional advantage to be used earlier ) . 
Research on humanised monoclonal antibodies (mAb) equally provide valuable diagnostic, therapeutic and preventive tool. In the past serum therapy was used to treat viral and bacterial infections. Therapeutic antibodies have been used in cancer treatment. Raxibacumab was approved by FDA for the treatment of patients with inhalational anthrax in combination with antibacterial drugs in 2012. Currently, several fully humanised mAbs are already in development using new technologies in several clinical axes including recent development to tackle alternatively resistance to anti-infective agents (antibiotic, antivirals etc.) given their limitations.
 Recent works on host microbiota and modelling/empowering immune response (and overcoming issue of “escape” of immune surveillance) worth strong interest.
 Collecting microbiome data and modelling microbiota and therefore indirectly empower immune host capacities  (which is a mirror of complex interactions between host immunity, genetics, neuroendocrine axis) and empowering  host immune response to increase its capabilities along with research on innate cells immunity (ILCs) and immunomodulatory action of the microbiota composition  expect to bring real progress across many areas for effective interventions - respiratory diseases and allergy,infectious and tropical/neglected diseases, CNS diseases, metabolic disease (obesity and diabetes), cancerology, aging and inflammatory/autoimmune diseases ....
 Further reinforced joint and partnered fundamental research translated into medical needs represents real innovative solutions for medicine and patients providing effective preventive medicine  and interventional measures..
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Medical and Scientific Consultant, Partnership Science and Research for One Health & Preventive medicine

French Medical professional specialized in infectious and Tropical (Neglected) diseases, Internal medicine, certified in Immunology,Pediatry and Public health and diplomacy in Switzerland (IHEID),  Vaccines (training MBA) and years of Clinical/Medical practise.
Lived mufti-country medical “field “experience in Southeast Asia and Pacific, West/Central/East Europe and Middle East. Speaking French, English, Italian, Russian, Czech/Slovak.
Over 13 years of experience as senior medical lead in pharmaceutical research and development for European and USA companies and as a medical and scientific consultant for partnership  .
Experienced working in research and development through various therapeutic areas (infectious diseases, tropical diseases, neglected disease (including vector born diseases like malaria in particular)  but also non communicable diseases - CVS,Diabetes, Metabolic diseases, CNS/neurodegenerative diseases and Cancer and response to immune treatment and vaccination use ,chronic inflammatory diseases, aging) covering complex international projects worldwide. 
 Active member academia ( World alliance against antibiotic resistance- AMR, TB MDR and XDR), Union for TB,  and French immunology society . 
Supporting  research and cooperation around Microbiome/Immunity/Health ( Paris)
 Focus on better understanding of host immune system - pathogen-microbiota/immune system  interactions allowing better understanding of immune correlates and innovative vaccines including their off target effect (LATV pertussis, BCG etc) and correlates of protection given individual and age differences .
Fostering research to tackle current issue of “resistance ” to treatment (antivirals, antiinfectives, antiparasitic drugs) and  integrate accurate diagnostic, online surveillance data and population variability (genetics, microbiome- immunity).
Member of international advisory group (CHD India) and think tank groups in order to foster global cooperation and partnership in areas of Public health with globally (One Health).
 Speaker at many international congresses dedicated to Infectious diseases, Immunology , Immunization, Preventive medicine, traditional medicine as source of NCEs, Vaccines for communicable but also potential  for Non communicable diseases- Cancer, Obesity, diabetes etc) 
Passionate by  translation of science into to medical needs.  
Task force group supported by WHO to evaluate safety and efficacy of empirically used medicines in Asia and African and south American countries as source of new entities in research and development with concept of proper evaluation.
Supporting access to care, education and exchanges of knowledge and technologies (including diagnostic), solving isssues around climate and health and coverage of rural areas using modern technologies and development of effective and safe vaccins in cooperation with entomologists, epidemiologists.
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