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INTEGRATED STRATEGIES FOR RESEARCH AND CONTROL OF TUBERCULOSIS IN BRAZIL: NEW DRUGS AND VACCINES, DIAGNOSTIC TESTS AND CLINICAL-OPERATIONAL EVALUATION

Tuberculosis (TB) remains the largest cause of death in the world from any single infectious disease. Each year, 54 million people are infected with the tubercle bacillus (Mycobacterium tuberculosis), 6.8 million develop clinical disease and 3 million people die of TB. lt is estimated that there are currently 2.1 billion people worldwide who are infected with the tubercle bacillus. Most infected individuals develop a latent or persistent infection that can reactivate at any time during the individuals lifetime. Anti tuberculous drugs treatment requires many months, compliance with treatment is difficult to maintain, and emerging drug resistance is increasing globally. Compounding the impact of TB is also the co-epidemic of HIV/AIDS. Susceptibility to TB is one of the earliest manifestations of immunosuppression in HIV infection. The tools (drugs, skin testing, vaccine) used to treat and prevent TB were developed in the first half of the 20 century became inadequate for today's epidemic, in some areas in the world. Thus, the failure to develop measures to control TB everywhere threatens our ability to combat  the disease anywhere.

Effective control of will therefore require an improved diagnostic test, an effective new vaccine and drugs and the implementation of a strong educational program to raise awareness and cooperation within the community. Thus, without a dramatic breakthrough in our intervention strategy we will not achieve either elimination in low incidence countries or significant reduction in the global toll of TB. 

In Brazil, TB has become one of the main causes of morbidity and mortality, affecting several ages and social classes indistinctly. For Brazil it is estimated a number of 124,000 cases per year. In light of the latest developments and new global efforts to enhance TB control, it is necessary to define strategies for the competence of the professionals who will take on this innovator and audacious process, with the premise of forwarding health to all, and far yet, to transform the social conception of the disease. In 1996 the Ministry of Health of Brazil launched the Emergency Plan for TB control in 230 priority cities and towns to implement control activities. In these counties 75% of the estimated cases of Brazil were concentrated. The criteria for choosing these counties were based on the population and epidemiological data as well as in the operation of the disease control program. In 1998, after the recognition that the previous Plan did not achieve its tools, the Ministry of Health released a New Plan in October, 1998. This plan did comprise the WHO strategy for TB control: the implementation of DOTS (direct observed therapy strategy) and efforts were concentrated in 5,500 municipalities. To ensure completion of treatment the Ministry of Health did change the way the funds usually were sent to the municipalities in the past. Funds became available only for those areas according to the cure rates reports and, the smear microscopy and/or culture for mycobacteria tests performed. 

Recently, in Rio de Janeiro City, there was a national seminar on Science and Technology for TB, where did attend from different parts of the country, experts from basic, pre-clinical, clinical and operational research area and, also National, State and City TB Program and State Reference TB Laboratories Coordinators. It became a consensus that to combat TB in the new Millenium, especially in urban areas, there is a great gap that should overcome. This gap consists between the activities performed by TB program experts, the community, the Universities and, the Non-governmental organizations. A new strategy should be pursued. This new strategy identified was the implementation of a National TB Research Network that could optimise all efforts from basic to operational research, in different areas from Brazil

Therefore, aiming at quality in dealing with the problem, the Community of Brazilian Researchers created an integrated strategy for research and for help to control TB in Brazil. As we have a comfortable position of having a team of physicians in close contact with researchers doing basic science, one of the main goals of the Brazilian TB Research Network is the integration between basic research and clinical science presenting the needs and potential research questions that could provide insights to basic laboratory research. Those needs are been generally related to diagnostics, vaccines, therapeutics, and predictions related to disease evolution/progression. At the same time, with this National TB Research Network, it will be possible to develop new insights on TB control within the community with the Family Health Program and/or Health System Research approach, and also to help the Ministry of Health to validate, laboratory and clinically, new diagnostic methods or to monitor the quality of current or new anti-TB medications used in different cities 

The Brazilian TB Research Network is characterized by physical, human and technological resources that are integrated by thematic areas whose main objectives are: maintenance of their supremacy in the field of their choice, continuous and sustained valorization of new net links and knowledge in products or services. We are establishing a solid relationship among the different groups and, in this way, forming a high performance net.

MISSION

To capacitate the country for the development of new technologies necessary to the control and treatment of TB, and the training of high quality human resources in this area, through an integrated multi-disciplinary and multi-institutional strategy.

OBJETIVES

Development of new vaccines for the prevention and cure of TB.

To facilitate and coordinate vaccine and drug development efforts among academia, industry, and regulators on the one hand, and the public health community as representative of the end-user communities on the other.

Establishment of immunologic parameters that correlate the findings in vaccinated animals with those seen in humans during or after vaccination or drug treatment.

To accelerate discovery and/or development of cost-effective new TB drugs that will: shorten the duration of TB treatment or otherwise simplify its completion; improve the treatment of latent TB infection; be effective against MDR-TB.

Identification and in vitro and/or animal model evaluation of molecules obtained from natural sources or by organic synthesis with selectivity of action against molecular targets of mycobacteria.

Application of microarray-based genotyping on a set of well defined strains and in a well defined case-control study to evaluate the usefulness of the technique for strain typing and as an aid for diagnosis and detection of drug resistance and for studies on epidemiology, virulence and host-pathogen interaction. We also intend to contribute to the effort of elucidating gene function in mycobacteria using bioinformatic tools for genome comparison and through functional studies for drug and vaccine discovery.

To perform pre-clinical and clinical studies of new vaccines and new drugs against TB using adequate ethical standards.

To develop new therapeutic alternatives with the renewal of drugs, new formulations, drug associations, use of drugs already available in the market, and immunotherapy, with emphasis in the reduction of the period of treatment. 

To perform bioequivalence studies of antimicrobials for the treatment of TB on the different macroregions of the country and on different populations, such as adults, aging groups, HIV infected patients or with other co-morbidities, and to evaluate the interaction in biodisponibility of anti-TB drugs when used in association with herbal medicines. 

To capacitate least two sites the implementation of Phase I, II, and III studies of new drugs and vaccines against TB.

Development of new bacteriologic, immunoserologic and molecular methods for the diagnostic of multidrug-resistant (MDR) TB and of paucibacilary TB in children, adults, aging groups and HIV infected individuals.

Evaluation of accuracy and cost-effectiveness of traditional or newly available diagnostic tests for TB in use in the public health or private systems.

Evaluation of the usefulness of immunogenetic, immunologic and microbiologic markers in the cure/relapse and active form of TB. 

Development of molecular epidemiologic studies using molecular markers from pathogenic mycobacteria. 

Establish areas of clinical-operational research and monitoring of TB control, aiming the development of cost-effectiveness/cost-benefit studies and generation of new technologies. This approach will pursued by evaluating different interventions using Health System Research approach and, the Family Health Program proposed by the Ministry of the Health 

Development of clinical, epidemiological, molecular epidemiological and, laboratorial studies of TB in general hospitals, nursing homes and, outpatients clinics, in different sites [Manaus, Recife, Vitoria, Rio de Janeiro, São Paulo, Porto Alegre] 

Development of clinical, epidemiological  and laboratorial studies of TB associated to HIV infection in general hospitals and, outpatients clinics, in Rio de Janeiro, São Paulo and, Porto Alegre. 

Perform clinical-epidemiological studies on TB among medical/nurses students and/or health care workers in order to speed up changes in the syllabus of Medical/Nursing Schools related to TB teaching. The main goal is to promote greater integration between academic institutions and the public health systems for the better control of TB. 

Capacitate of high quality human resources in science and technology applied to the control of TB

and other infectious diseases

Chairman 

Prof. Celio Silva – Full professor - Ribeirao Preto Medical School

Vice-Chairman 

Prof. Diogenes Santos – Full Professor - Federal University of Rio Grande do Sul

Coordinator Sector 

New drugs

Prof. Diogenes Santos - Full Professor - Federal University of Rio Grande do Sul

Prof.  Joao Calixto -  Full Professor – Federal University of Santa Catarina

New vaccines

Prof. Celio Silva – Full professor - Ribeirao Preto Medical School

Prof. Jose Roberto Lapa e Silva – Full Professor – Federal University of Rio de Janeiro

Clinical Trials for Drugs

Prof. Reynaldo Dietze – Professor – Federal University of Espirito Santo

New Diagnostic Methods and Clinical Trials for Diagnostics

Prof. Afranio Kritski – Professor – Federal University of Rio de Janeiro

Epidemiological and Operational 

Prof. Antonio Ruffino Netto – Federal University of Rio de Janeiro/Ribeirão Preto

Interaction between Public and Private companies

Dra Maria Graca Henriquez – Farmanguinhos – Oswadlo Cruz Foundation - FioCruz

INSTITUTIONS

The National TB Network is under the technical responsibility and administration of the following National Institutions:

· School of Medicine of Ribeirão Preto - University of São Paulo

· School of Pharmaceutical Sciences of Ribeirãio Preto - University of São Paulo

· Biomedical Sciences Institute - University of São Paulo

· School of Medicine - University of São Paulo

· Chemical Institute - University of Campinas

· State University of North Fluminense – Rio de Janeiro State 

· Faculty of Veterinarian Medicine - State University of São Paulo

· Bioscience Institute - State University of São Paulo

· Faculty of Pharmacy - Federal University of Minas Gerais

· Faculty of Medicine - Federal University of Rio de Janeiro

· Clementino Fraga Filho University Hospital – Federal University of Rio de Janeiro

· Biophysical Institute Carlos Chagas Filho - Federal University of Rio de Janeiro

· Microbiology Institute - Federal University of Rio de Janeiro

· Faculty of Pharmacy - Federal University of Rio de Janeiro

· Instituto de Puericultura e Pediatria Martagão Gesteira

· Chemical Institute - Federal University of Rio de Janeiro

· Oswaldo Cruz Foundation - FIOCRUZ

· Evandro Chagas Hospital - FIOCRUZ

· Instituto Nacional de Controle de Qualidade em Saúde - FIOCRUZ

· National School of Public Health - FIOCRUZ

· Nucleo de Saúde Coletiva (NESC) – Federal University of Rio de Janeiro

· Instituto de Tecnologia de Fármacos - FIOCRUZ

· Research Center Aggeu Magalhães - FIOCRUZ

· Biotechnological Center - Federal University of Rio Grande do Sul

· Paulista School of Medicine - Federal University of São Paulo

· Butantan Institute

· Department of Social Medicine - Federal University of Espirito Santo

· National Institute for Amazon Research - INPA

· Faculty of Medicine - Federal University of Minas Gerais

· Tropical Medicine Institute – Federal University of Goias

· Federal University of Santa Catarina

· TB Program of Secretary of Health of São Paulo -Ribeirão Preto branch

· Souza Marques Medical School of Rio de Janeiro State

· Gama Filho Medical School

· TB Program of Secretary of Health of Rio de Janeiro City 

· TB Program of Secretary of Health of Vitoria City 

· TB Program of Secretary of Health of Porto Alegre City

· TB Program of Secretary of Health of Recife City

· TB Program of Secretary of Health of Manaus City

· TB Program of Secretary of Health of Rio de Janeiro State

· TB Program of Secretary of Health of Rio Grande do Sul State  

· TB Program of Secretary of Health of Goias State

· State Reference Center for AIDS – State Secretary of Health of São Paulo

In addition to the Brazilian Institutions, the Brazilian TB Network is receiving support from foreign groups and Institutions. Commitment with the Brazilian TB Research Network were already received from the following groups and Institutions:

· Françoise Portaels - -Mycobacteriology Unit Institute of Tropical Medicine – Belgium.

· Gilles Marchal (MD) - Laboratorie de Référence des Mycobactéries – Paris – França.

· John L. Ho, M.D. - Associate Professor in Medicine and Microbiology Weill Medical College - Cornel University – USA.

· John S. Blanchard, Ph.D. - Department of Biochemistry - Albert Einstein College of Medicine of Yeshiva University – USA.

· Juan Carlos Palomino - Coordinator RELACTB [Latin American TB Research Network]  Mycobacteriology Unit – Institute of Tropical Medicine – Belgium

· M.J. Colston - Division of Mycobaterial Research - Medical Research Council – London ; 

· Jack Crawford / Robert C. Cooksey – Tuberculosis Branch - Centers for Disease Control and Prevention (CDC), Atlanta, USA

· Susan Dorman / William Bishai / Timothy Sterling - Assistant Professor - Center for Tuberculosis Research - Johns Hopkins University – Baltimore

· Richard Chaisson  - Chief of  Center for Tuberculosis Research - Johns Hopkins University – Baltimore

· Laura Rodrigues – London School Public Health and Hygiene 

· Wolfgang Haehnel - Institute for Biologie II/Biochemie - Albert-Ludwigs-Universitaet Freiburg – Germany.

· Art Reingold – Professor of Epidemiology – School Public Health – University of California of Berkeley 

· Virginia Roth – TB Program at Otawa Hospital – Canada

These institutions are working in an integrated manner, in accordance with their ability to generate scientific and technological background, human resources formation, epidemiological information and diagnostic assays.
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