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Title: Advanced Studies on Tuberculosis and Non tuberculous Mycobacteria

PROGRAMA
OBIJETIVOS:

Abordar os principais aspectos ligados a epidemiologia, imunidade/interacdo parasita-
hospedeiro, filogenética, diagndstico e manejo da infeccdo e doenca causada pelo
Mycobacterium tuberculosis e por outras Micobactérias Ndo Tuberculosas (MNT) de
relevancia clinica.

Objetives:

To address the main aspects related to epidemiology, parasite-host immunity /
interaction, diagnosis and management of infection and disease caused by
Mycobacterium tuberculosis and other non-tuberculous Mycobacteria (NTM) of clinical
relevance.

JUSTIFICATIVA:

O Brasil estd entre os 30 paises que mantém mais de 80% dos casos de tuberculose (TB)
do mundo. Apesar da reducgdo gradativa na incidéncia da doenc¢a no Brasil e em varias
regides do mundo, cerca de 1/3 (2,2 bilhdo) da populagdo mundial estad infectada pelo
bacilo da TB. Segundo a Organizacdo Mundial da Saude (OMS), em todo o mundo cerca de
10,4 milhdes de individuos manifestaram TB em 2015, sendo que 1,8 milhdo foram a
Obito. Em 2016 a TB ultrapassou o HIV como a principal causa de ébitos entre as doencas
infecciosas. Além disto, observa-se um numero crescente de casos de TB associado a
infeccdo por HIV, TB resistente as drogas de primeira linha e de casos de doenca causada
por MNT, que representam um crescente desafio para o diagndstico e manejo das
infeccOes causadas por micobactérias. Novas estratégias para o rdpido diagndstico da
infeccdo, da doenca e da resisténcia das micobactérias esta na agenda da Organizacdo
Mundial de Saude (OMS) e do Programa Nacional de Combate a tuberculose do Brasil e
inimeras nacdes do mundo.



Justification:

Brazil is one of the 30 countries that accounted for more than 80% of all estimated cases
of the world's tuberculosis (TB). Despite the gradual reduction in the incidence of the
disease in Brazil and in several regions of the world, about one third (2.2 billion) of the
world population is infected by the TB bacillus. Accordingly to the WHO, about 10.4
million fell ill from TB in 2015 around the world, and 1.8 million died from TB. In 2016 TB
surpassed HIV as the leading cause of death among infectious diseases. In addition, there
is a growing number of cases of TB associated with HIV, first-line drug-resistant TB, and
cases of NTM disease, which represent a growing challenge for the diagnosis and
management of mycobacterial infections. New strategies for rapid diagnosis of
mycobacterial infection, disease, and resistance are on the agenda of the World Health
Organization (WHO) and Brazil's National Program to Fight Tuberculosis and countless
nations around the world.

CONTEUDO (EMENTA):

Os temas principais deste curso relacionam-se as linhas de pesquisa desenvolvidas na USP
Ribeirdo Preto (FMRP, FCF, EERP) e na Universidade Paris-Sud e que se relacionam a
compreensdo e aplicacdo de conhecimentos na elucidagdo de mecanismos relacionados a
imunidade humana ao M. tuberculosis, fisiopatogenia, diagndstico e manejo das doengas
causadas pelo bacilo da TB e outras MNTs de relavancia clinica. Dentre estes temas
podemos citar:

1. Diagndstico molecular da tuberculose (TB) e TB resistente a drogas

2. Sequenciamento do genoma total e suas possibilidades de uso para o manejo clinico da
TB resistente a drogas e em estudos epidemiolégicos em ambiente hospitalar e na
comunidade.

3. Micobactérias Nao tuberculosas: diagndstico da doenca, da resisténcia e estratégias de
manejo clinico.

1. Aspectos da resposta imune na tuberculose e na co-infeccao TB-HIV

2. Estudo de aspectos funcionais da resposta imune inata na tuberculose humana:
correlagdes com alteracdes epigenéticas

1. A Tuberculose como modelo para a Microbiologia Aplicada

e Epidemiologia molecular: métodos convencionais e laboratoriais para rastrear os
surtos



e Diagndstico da Tuberculose: antigo e moderno
Diversidade genética e antropologia, Populagao Genética e Evolugao Molecular da
Tuberculose

2. Técnicas de multiplexagao e suas aplicagdes: exemplo de desenvolvimento de eras pds-
gendmicas em diagndsticos
3. Tecnologias emergentes e conceitos atuais e novas questdes tecnoldgicas para
diagndstico bioldgico e saude global

Content:

The main themes of this course are related to the lines of research developed at USP
Ribeirdo Preto (FMRP, FCF, EERP) and at the University Paris-Sud and which relate to the
understanding and application of knowledge in the elucidation of mechanisms related to
human immunity to M Tuberculosis, pathophysiology, diagnosis and management of
diseases caused by TB bacillus and other NTMs of clinical relevance. Among these topics
we can cite:

e Molecular diagnosis of tuberculosis (TB) and  drug-resistant TB
Sequencing of the total genome and its possibilities of use for the clinical
management of drug resistant TB and in epidemiological studies in a hospital
setting and in the community.
Non-tuberculous mycobacteria: diagnosis of disease, resistance and clinical
management strategies.

e The overview of Immune response in TB and in the co-infection TB-HIV
e Study of functional aspects of the innate immune response in human tuberculosis:
correlations with epigenetic alterations

1.Tuberculosis as a model for Applied Microbiology

e Molecular epidemiology : conventional and laboratory methods to track outbreaks
e Tuberculosis diagnostics : Ancient and Modern
e Genetic diversity and anthropology, Population Genetics and Molecular Evolution
of tuberculosis
2. Multiplexing techniques and their applications : example of post-genomic eras
development in diagnostics
3. Emerging technologies and current concepts and technological new issues for biological
Diagnostics and Global Health
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CRITERIOS DE AVALIACAO:
Os estudantes serdao avaliados levando-se em conta a assiduidade nas atividades

propostas, reflexdes sobre o aprendizado e sua aplica¢do na pratica e uma auto-avaliagdo

Student assessment criteria:

The students will be evaluated taking into account the attendance in the proposed
activities, reflections on the learning and its application in the practice and a self-
evaluation

OBSERVACOES:
Estratégias de Ensino-Aprendizagem: aulas expositivas, discussdo em grupos, leitura

individual, elaborac¢do de relatérios.

Observations:
Teaching-Learning Strategies: lectures, group discussion, individual reading, report writing



