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Estimativas da OMS:

1/3 dos casos ndo diagnosticados/notificados 3/4 dos casos de MDR-TB ndo diagnosticados/notificados

Notifications of TB cases (new and relapse cases, all forms) (black) compared with estimated TB incident Percentage of MDR/RR-TB cases tested for susceptibility to second-line drugs, 20172
cases (oreen), 2000-2017, globally and for WHO regions. Shaded areas represent uncertainty bands.
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* 2016 data were used for 18 countries.

6,4 milhdes reportados
10 milhdes de casos » 600 mil casos de RR-TB

» 160.684 casos de resisténcia
reportados

Gap de 3,6 milhdes de casos

WHO, 2018



QUAIS OS PRINCIPAIS METODOS
UTILIZADOS PARA O DIAGNOSTICO DA TB?



Microscopia de Ziehl Neelsen
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Cultivo bacteriano 2 Método Padr3ao-ouro

Cultivo em meio sdlido

Cultivo em meio liquido

Pessoas em
PVHIV PPL situacao de
rua
Indigenas Profissionais Imigrantes
& de saude &

MS, 2018



Cultivo em meio solido

100 bacilos/mL

80% de

sensibilidade

4 a 8 semanas

Necessita de

teste

confirmatorio

Teste de
sensibilidade




BACTEC™ MGIT™

Cultivo em
meio liquido

10 a 14 dias

Necessita de teste
confirmatoério

Teste de
sensibilidade
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GeneXpert MTB/RIF (Cepheid)

Método Complexo Resisténcia a
molecular M. tuberculosis rifampicina

120 minutos

Alta sensibilidade e
especificidade

Sputum liquefaction
and inactivation with
2:1 sample reagent

Q L5 ] (6] 7]

Sample Ultrasonic lysis DNA molecules Seminested
automatically of filter-captured mixed with dry real-time
filtered and organisms to PCR reagents amplification
washed release DNA and detection

in integrated
reaction tube

o

Printable
testresult

Transfer of
2 ml material
into test cartridge

Assay Name MTB-RIF

Cartridge inserted into
MTB-RIF test piatform
fend of hands-on work)

Time to result, 1 hour 45 minutes

GeneXpert

CEPHEID



GeneXpert MTB/RIF Ultra

Maior

80

sensibilidade minutos

 Melhor desempenho para:

Deteccao de resisténcia a rifampicina;

Amostras paucibacilares;

Amostras positivas, com cultura negativa;

Amostras pediatricas;

Amostras extrapulmonares.

GeneXpert
Xpert® MTB/RIF Ultra
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2010 2013

Indicado para substituir a

Recomendado pela OMS : :
baciloscopia

MUNDO BRASIL
2010 e 2017 2013
34,4 milndes de 130 paises 94 municipios
cartuchos
2017 2018
Rede ampliada para 128

7 milhoes de cartuchos .
municipios

Precos concessionais 65% dos casos de TB

WHO, 2013; WHO, 2018; MS, 2018
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LimitacOes do GeneXpert MTB/RIF

Alto custo

Unico Controle de

fornecedor temperatura

Fornecimento
constante de
energia

Operado através
de laptop




GeneXpert OMNI platform

Level O

Point-of-care 90 minutos

GeneXpert XDR

/ Roll-out starts in Q3/2017

repomng

~u

Onnu

Level 1 Level 2 Level 3

Commun'ﬁpoc Microsoog centre District hospital Reference centre

Established in LMICs
>21'600 installed modules

GeneXpert

'y wE

Em

desenvolvimento

INH
Fluoroquinolonas
Aminoglicosideos

CEPHEID



> 80% dos testes globais de TB
sao realizados em centros de
microscopia

Cultura
TSD

o

Gene Xpert @

Microscopia




94 municipios foram inicialmente selecio-
nados, atendendo aos critérios estabelecidos

para compogéo da RTR-TB.| No entanto,

um faz parte da realizacao de pesquisas

(Rio Grande/RS)| e outro nao aceitou a

implantacao do equipamento (Campo dos
Goytacazes/RJ). Dessa forma, atualmente,
92 municipios compoem a RTR-TB para
realizacao de exames destinados a rotina
dos servigos.

Laboratorio de Micobactérias da Universidade
Federal do Rio Grande

Rio Grande Pelotas PERG

MS, 2015



The BACTEC MGIT™ 320 system as a laboratory tool
to diagnose tuberculosis in a Brazilian hospital
with a high prevalence of HIV infection
Clarice Brinck Brum'", Daniela Fernandes Ramos!", Fernanda de Souza Abilleira,

Ana Barbara Scholante Silva', Andrea von Groll™
and Pedro Eduardo Almeida da Silva'

BACTEC MGIT | &© | Ogawa Kudoh

Dezembro/2011 a Dezembro/2013

TABLE 1 - Ogawa-Kudoh and Mycobacterial Growth Indicator

Tube 320 cultures of 119 tuberculosis cases stratified by microscopy
results.

CULTIVO MEIO | CULTIVO MEIO

LIQUIDO SOLIDO
n % n %

Positive microscopy

positive culture 44 91.7 42 87.5

negative culture 4 8.3 6 12.5

total 48 100.0 48 100.0
Negative microscopy

positive culture 71 100.0 50 70.4

negative culture 0 0.0 21 29.6

total 71 100.0 71 100.0

MGIT: Mycobacterial Growth Indicator Tube. OK: Ogawa-Kudoh.

TABLE 2 - Days required to confirm microscopy diagnosis by
Ogawa-Kudoh and Mycobacterial Growth Indicator Tube
cultures.
CULTIVO MEIO — CULTIVO MEIO
LIQUIDO SOLIDO

Positive microscopy

turn-around 8.8 days 17.3 days

95% confidence interval 7.9-93 16.7-17.5

range 3-18 7-28
Negative microscopy

turn-around 13.2 days 24.1 days

95% confidence interval 12.4-13.8 22.5-253

range 2-28 14-56
MGIT: Mycobacterial Growth Indicator Tube. OK: Ogawa-Kudoh.

BRUM, 2016



Xpert MTB/RIF® Assay, culture and microscopy, what is the best approach to Sensitivity, specificity, accuracy and predictive values for microscopy, liquid
tuberculosis diagnosis in HIV/AIDS patients? culture and Xpert MTB/RIF.
FULMONARY
o ) _ ) o 5% (%) SP% (%) A (%) PPV (%) NPVI (%)
Ana Jdlia Reis’, Ana Barbara Scholante!, vy Bastos Ramis! Jussara Silveira,
) _ Xpert MTE/RIF 9510 100.00 8900 100.00 8900
Rossana Basso, Andrea Von Groll', Pedro Eduardo Almeida da Silva'.
CULTURE 8525 100.00 a7.00 100.00 84500
ZN* G385 89.00 82.00 85.00 81.00
. . EXTRAFULMONARY
1. Cultivo em meio S (%) SP (%) A (%) PPV (%) NPV (%)
| |q ui d o) Fpert MTE/RIF 7860 100.00 av.00 100.00 a7.00
CULTURE 71.40 100.00 a7.00 100.00 84500
| 3570 99.00 82.00 95.00 81.00
HIV-FOSITIVE
5 (% 5P (% A (% PPV (% MPV (%
2. Xpert MTB/RIF %) %) (%) %) )
Fpert MTE/RIF 9020 100.00 83.00 100.00 a7.00
CULTURE 8050 100.00 8500 100.00 a4.00
| G1.00 89.21 80.00 85.00 89.00
. . HIV-WEGATIVE
3. Baciloscopia
S (%) 5P (%) A (%) PPV (%) MPY (%)
Fpert MTE/RIF 93.75 100.00 83.00 100.00 88.00
CULTURE a7.50 100.00 8G.00 100.00 8500
| 6375 100.00 81.00 100.00 89.00
Abrll / 2016 ad Abl’ll / 2017 *ZM: microscopy with Ziehl Neelsen staining; *S: sensiivity; *SP: specificity; ®A° accuracy; ¥PPV:
positive predictive value: £ NPV: negative predictive value




METODOS ALTERNATIVOS PARA
DIAGNOSTICO DA TB



Loop-mediated isothermal amplification (TB-LAMP)

Sem mudanca Nao requer
de temperatura termociclador
60 minutos Amostras de escarro
Alta POSTOS DE
sensibilidade ATENDIMENTO
LAMP reaction at 67C = 4




Genolype

Método
molecular

Amostras
clinicas e
cultivo

Complexo
M. tuberculosis

Fluoroquinolonas,
Aminoglicosideos

RIF, INH,

GenoType MDRplus

GenoType MTBDRs( VER 2.0

1) DNA extraction

DNAsSTRIP® with specific protes
~———13) Hybridization
/ Reverse hybridization of amplified
l l nucleic acids 10 specific DNA
\ /,’ probes bound on strips

4) Evaluation

\
\nr(lllllllllll

DNA*STRIP® with ensuing color
formation

Conjugate Control [CC)
Amplification Control (AC)
M. tuberculosis complex (TUB)

rpoB Locus Control

rpoB wild type probe 1 (rpoB WT1)
rpoB wild type probe 2 (rpoB WT2)
rpoB wild type probe 3 [rpoB WT3)
rpoB wild type probe 4 (rpoB WT4)
rpoB wild type probe 5 (rpoB WT5)
rpoB wild type probe 6 [rpoB WTé)
rpoB wild type probe 7 (rpoB WT7)
rpoB wild type probe 8 (rpoB WT8)
rpoB mutation probe 1 (rpoB MUT1)
rpoB mutation probe 2A [rpoB8 MUT2A)
rpoB mutation probe 28 (rpoB8 MUT2B)
rpoB mutation probe 3 (rpoB MUT3)

katG Locus Control

katG wild type probe [katG WT)
katG mutation probe 1 [katG MUT1)
katG mutation probe 2 lkatG MUT2)

inhA Locus Control

inhA wild type probe 1 [inhA WT1)
inhA wild type probe 2 [inhA WT2)
inhA mutation probe 1 [inh4 MUT1)
inhA mutation probe 2 [inhA MUT2)
inhA mutation probe 3A linhA MUT3A)
inhA mutation probe 3B (inhA MUT3B)
colored marker

Resistance

T -

Conjugate Control
Amplification Control
M. tuberculosis complex

.-« gyrA Locus Control [gyrA]

. gyrAwild type probe 1 [gyrA WT1)
gyrA wild type probe 2 (gyrA WT2)
gyrA wild type probe 3 [gyrA WT3)
gyrA mutation probe 1 (gyrA MUT1)

v

gyrA mutation probe 2 [gyrA MUT2)

. gyrA mutation probe 3A [gyrA MUT3A)
. gyrA mutation probe 3B (gyrA MUT3B)
. gyrA mutation probe 3C [gyrA MUT3C)
gyrA mutation probe 30 (gyrA MUT3D)

gyr8 Locus Control (gyrB/

gyrB wild type probe 1 [gyrB WT1)
gyrB mutation probe 1 |gyrB MUT1)
gyr8 mutation probe 2 [gyr8 MUT2)

rrs Locus Control frrs)

rrs wild type probe 1 [rrs WT1)
rrs wild type probe 2 [rrs WT2)
rrs mutation probe 1 (rrs MUT1)
rrs mutation probe 2 [rrs MUT2)

eis Locus Control [eis)

eis wild type probe 1 leis WT1]
eis wild type probe 2 leis WT2)
eis wild type probe 3 leis WT3)
eis mutation probe 1 [eis MUT1|

coloured marker

BRUKER, 2018




HAIN Fluorotype® MTBDR

Método
molecular

Complexo

Resisténcia

M. tuberculosis a INH e RIF

Amostras de
escarro e
cultura

HAIN Fluorotype®” XDR

Em

desenvolvimento

M. tuberculosis

Complexo INH, RIF, FQ, PZA e
possivelmente AG

HAIN LIFE-SCIENCE, 2018



Alere™ g

Em Meétodo Complexo
desenvolvimento molecular M. tuberculosis
Deteccao de Deteccao de RIF, INH, FQe
casos em 20 resisténcia em potencialmente

minutos 40 minutos PZA

Abbott RealTime MTB

Meétodo Complexo

) Escarro e LBA
molecular M. tuberculosis




QUAL O PROXIMO PASSO?



Sequenciamento de DNA - Nova geracao

m Extracao de DNA m
Amostra clinica automatizada Biblioteca simplificada

Foco em laboratdrios de
referéncia e vigilancia

500
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Novas plataformas

Decentralizacao

Reduzir o tempo de
diagnostico

TSD

Deteccao de TB
extrapulmonar

L

Melhorar o diagnodstico
e controle da TB




Tratamento

Estimated TB treatment coverage (new and relapse patients as a percentage of estimated TB incidence) in

2017, 30 high TB burden countries, WHO regions and globally
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End TB
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90%

operafional

DRUG-RESISTANT TB

2400

people fell ill with
drug-resistant TB

1 110 noiified

964 notified and started on treatment

50 75% 100

Treatment coverage (%)

150

Treatment success rate




Rede interligada
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Laboratorios

|

1%

Servicos de saude e paciente
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