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A vida comega ha agua...

No) inicio, seres vivos Logo) se dlfe.rt.ancmm,
simples, proto e se complexificam e
eucariocitos. .. se relacionam. ..

natural

Parasitismo
omensalism

Uns convivem, outros agridem, alguns resistem e assim surge a...



A resistencia natural do M. tuberculosis

Felizmente, de
4 mecanismos de
resistencias

as drogas:
mutagao,
transformacao,
transducao e
conjugacao,

Eu sou um
Mutante
Resistente

o M. tuberculosis apresenta somente o, de mutacao

Caminerno; Luna, JA, ULCTER; 2003




Resistencia natural em cepas; selvagens
“Mycobacterium tuberculosis*

CONCENTRAGAO FREQUENCIA

DROGAS NA CULTURA DE MUTANTES
(mcg/ml) RESISTENTES

RMP 40,0 1 em cada 108
INH 0,2 1 em cada 108
SM 40 1 em cada 10%
EMB 2,0 1 em cada 10°
ETH 20,0 1 em cada 103
PZA 25,0 1 em cada 103

Fonte: Canetti G e cols. BullWH@, 1969



A\ intervencao humana na ecologia das micobac’rérias'
(a resistencia bacilar provocada pelas drogas)

Associacoes fracas
Abandono/irregularidade

) S Doses baixas (peso)
(Programa)

\

Resistéencia
secundaria

S




Acao das drogas X Membrana bacilar

Bacilo Parede Parede
bacilar bacilar

Dormencia Divisao) celular
Baixa penetragao Boa penefiracao
MIC baixo IC alto



Resistencia secundaria ou pos-primarias
(selecao de mutantes resistentes...

bacilo sensivel —== pacilo resistente natural
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Populacoes baciliferas, acao das drogas
e interrupgdo por abandono

intra R+H
cavitaria

esterilizagado
precoce
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esterilizagdo
‘rardla

+A
gﬁ

intracelular

(macrofago)

es'rer'lllzagao
tardia

extracelular
(granuloma)




Populacoes bacilares apos o abandono

sensiveis > ou < resistentes

recolonizando
velhas cavidades

Reativagao

produzindo
novas cavidades
sensiveis > resistentes

bacilos
persistentes
populagoes mistas




Associacao de drogas como profecao
a resistencia do "M. tuberculosis®

"FOGO CRUZADO"

10° bacilos resistentes a IN

> RMP+INH = 10'* bacilos resistentes

108 bacilos resistentes a RMP

Fonte: Dalcolmo MP, Tese de Doutonado;, 1999



Resistencia ftransitoria em tuberculose

Siou H ou S+H Esquema RHZ

TFenomeno descenso e ascenso

[\Resisténcia pés-primdria | Resisténcia Transitéria
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A nesistencia tnansitoria com 1 \

a R nao altera o resultado S
do tnatamento, nao sendo > 3 4 5 6
necessario alterar o esquema Duration of treatment (months)

. Fonte: Toman K. Tuberculosis, case-finding) and/ chemotenapy.WHG) 1979.



Alteracoes genéticas de resistencia a INH

Alteracion

Correlacion
fenotipica

Tecnica

Deleccion,
mutaciones
R463L*, S315T

Mutacion

Mutacion

3-73%

PCR
PCR-SSCP
Secuenc.

PCR-SSCP
Secuenc.
PCR-SSCP
Secuenc.

Caminero Luna, JA, ULCIER, 2003




Caracteristicas da resistencia a R+H

¢ Diferente de antigas resistencias; mulfiplas;
nao € um fenomeno natural

¢ R+H constituem a melhor associacao; (mais
eficaz e mais efetiva) contra; o’ bacilo

¢ R'é a droga de maior poder'esierilizante,
ate o momento a Unical capaz; de;permitin
al reducao do tempo) de tratamenio



@s tipos de resistencia do M. tuberculosis

Definidas
pela presenca de
17/ na amostra
estudada

Resistéencia
secundaria

Resistencia
primaria

Multi-
resistencia

resisténcia a R+H (MDR)
ou R+H+outras (XMDR)

transmissdo para paciente
sem tratamento anterior

selegdo por problemas no tratamento
(drogas fracas-doses baixas-abandono)

Resistencia

resultado de mutagdo genética natural

natural




Inquérito Nacional de Resistéencia
aos farmacos anti-tuberculosos (II)

Medicamentos
% Resistéencia secundaria

H R RH

Periodo

1° Inquérito (1995-1997) 6,7 0,8 5,7

2° Inqueérito (2007-2008) 15,3 8 15-7.5
(dados preliminares)

Fontes: 1° Inquérito: CRPHF-FUNASA-MS, 2000
2° Inquérito: PNCT-MS, 2009



Resistencia associada a R

| Co-enzima A |

| rRMP | A | Acetil INH |

Desacetil RMP | 1 INH |

N-acetil transferase |

- ——————————————————————————
H (inicio da agcdo: 3 horas)

5,4

m DECADA 80 (N=438)

DECADA 90 (N=297)

24 2,6

11 1,1
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RMP+INH




Novo' sistemal de tratamento da TB! no’ Brasil (2010)
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ANTIMICROEBIAL AGENTS AND CHEMOTHERAPY, Sept. 2004, p. 3373-3351 Vol 45, No. ©
0066-4804/04/508.00+0 DOIL: 10,1128/ AAC 489 3373-3381.2004
Copyright @ 2004, American Society for Microbiology. All Rights Reserved.

Screening and Characterization of Mutations in Isoniazid-Resistant
Mycobacterium tuberculosis Isolates Obtained in Brazil

Rosilene Fressatti Cardoso, 1.2 Robert C. CDDRSE}T, Glenn P. Marlack 3+ Patricia Barco,”
Leticia Cecnn Franc:lsco Forestiero,” Clarlce Q. F. Leﬂ:e DEIISV N. Sato,”
Maria de Lourdes ShlkElIl’lEI. Elsa M. Mamlzuka

v T A i TTisrdn : n“rl Adea—s LT Uii‘ﬂ“'ﬂz

wsiwmmd 10,3% de alteragoes ndo gimirvess
of Sdo Paulo, ! arch, National
r'epor'fadas no mundo.
Dose dependéncia da H?

We inv ﬁtlgﬂtnl Littansatinsass 188 RLST ETAITD MLEAAy SPERE L4 TEHULGLULY sl ot uvtusar svgevaays A1d kas4 and the
oxyR-ahpC intergenic region of 97 isoniazid (INH)-resistant and 60 INH-susceptible Mycobacterinm tuberculosis
isolates obtained in two states in Brazil: Sao Paulo and Parania. PCR—single-strand conformational polymor-
phism (PCR-SSCTP) was evaluated for screenming mutations in regions of prevalence, including codons 215 and
463 of kat(z, the regulatory region and codons 16 and 94 of inhAd, kas4, and the oxyR-ahpC intergenic region.
DNA sequencing of PCR amplicons was performed for all isolates with altered PCR-SSCP profiles. Mutations
in kat(; were found in 83 (85.6%) of the 97 INH-resistant isolates, including mutations in codon 315 that
occurred in 60 (61.9%) of the INH-resistant isolates and 23 previously unreported kat; mutations. Mutations
in the infiA promoter region occurred in 25 (25.8%) of the INH-resistant isolates: 6.2% of the isolates had infid
structural gene mutations, uml 11} ’r"'r h ul mutations in the rJﬂR-aJ'w{ intergenic |-_"mn {one, Illl(h_ntlv[h_ —-IS-
previously unreported). P :
isolates. The most frequent ]u:-]}'mm'l:-hlr-;m encoded a G E“.J.-"i. substitution. .-"i.]thuugh I\.:lt{,_”_; subst]tutmns are
predominant, novel mutations also appear to be responsible for INH resistance in the two states in Brazil.
Since ca. 90.7% of the INH-resistant isolates had mutations identified by SSCP electrophoresis, this method
may be a useful genotypic screen for INH resistance.
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SPOLIGOTYPING OF MYCOBACTERIUM TUBERCULOSIS ISOLATED FROM
PATIENTS OF CLEMENTE FERREIRA AMBULATORY IN SAO PAULO, SP - BRAZIL

Mello. Fernado Augusto Fiuza !, Albarral, Maria Idemar Pedrosa ', Mendes, Natalia Helena 2, Pandolfi, José Rodrigo
Claudio 2, Santos, Adolfo Carlos Barreto 2, Almeida, Elisabete Aparecida ', Cardoso, Rosilene Fressatti 3, Leite, Clarice
Queico Fujimura 2

| - Clemente Ferreira Institute

2 - Sdo Paulo State University

3 - Maringa State University

i 23,6% sub-tipos micobacterianos

4 ndo descritos em outros paises

TN

The clinical isolates were re-identified by molecular technique (PCR and PRA), and the strains identified as M. tuberculo-
sis conducted by the genotyping technique of Spoligotyping. From 102 isolates, the technique of IS 6110-PCR confirmed
the identification of M. tuberculosis in 96 clinical isolates and the PRA in 99, the remaining 3, 2 isolates identified as M.
avium subtype 2 and | unidentified mycobacteria. The results showed that 3 clinical isolates of M. tuberculosis had not
the 1S6110 insertion sequence specific of M. tuberculosis, as well as 3 isolates identified in the clinic as M. tuberculosis

by molecular techniques were atypical mycobacteria. Of 96 isolates confirmed as M. tuberculosis, were analyzed by the
technique of Spoligotyping, a total of 89 isolates, which revealed the presence of 21 strains (23.6%) with spoligotipes not
yet described in the data base world (spolDB4) and 68 (76.4%) of isolates involved in 7 different families, containing 2 to
30 isolates. The most frequent was T family with 30 isolates), followed by LAM (with 20 isolates) and Haarlem (with 10

isolates), which together accounted about 67.4% of all isolates. VWere afso identifred 4 genotypes-of the Beijing-family 2l
simultaneously resistant to isoniazid and rifampicin and / or more drugs.




Tipos de MR em 182 pacientes com TBMR
ICF/SP - 1993 a 1997

MR primaria 11 (6%)

Contatos MR = 8 (4,4%)
Profissionais de saude = 3 (1,7%)

Tipos de MR / MR pos-primaria
em 182 134 (74%)
pacientes \
v

Abandono 81 (44,5%)
Rc.E-1 + Fal. RE-1 e E-3 = 42(23%)
Reagoes adversas = 11 (6%)

Fonte: Fi de Mel A
e‘crmale. Re's.zgoc.eBraesl(.) Inde?ef'mlnada 37 (20%)
Med.Trop.2000:36




Estimativas de casos de TB' no pais

VT A oferta social 7
86% no pais de germes E
resistentes a R+H

é muito pouca o

RA RC

5.5%| |4,2% e

3.8%| | XMR

' 0.3%
! ¢ -

Fonte: Fiuza de Melo et al.J Pneumol 1993:;93 (nimeros corrigidos)



A transmissao de bacilos sensiveis/resistentes

’ . — Resis'réncia
Sensiveis T AP
primaria

Resisténcia
primaria




Um, velho e conhecido problema no; pais

XMDR=TBMR
"O falido” XMDR-TB no Brasil & um velho conhecido:

"o doente falido..” ou ...
"o inadiplente recalcitrante:..= ou

“o faltoso contumaz..™

O que fazer com ele?

isolamento?

=B : prisao?

| = W sanatorio?
L | “' - SAIRY | (P .J|




Instituto Clemente Ferreira - SP

“Uma casa que trata o tuberculosolea tuberculoses.”

fernandofiuza@terra.com.br
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