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Hitos en Tuberculosis

e Descripcion del bacilo por el
Dr. Robert Koch

e Incorporacion de
estreptomicina

e Introduccion de terapia
combinada

— Sir John Crofton (1912-2009)

* Disponibilidad de vacuna
— BCG (Bacillus Calmette-Guerin)




Generalidades

e Género Mycobacterium
— Forma bacilar
— Pared con alto contenido
lipidico
— Aerobio estricto
— Lenta multiplicacion

— Requiere medios
especiales para su
crecimiento

Baciloscopia (s: 45 - 80%)

Cultivo: confirmacidn etiolégica
(gold estandar)

— Medios solidos: 30 — 60 dias
— Medios liquidos: 10 — 14 dias

Histologia
Biologia molecular:
— Mdltiples test



Ciclo biologico

Importantes en el control
de la infeccion:
- Activacion de macrofagos

- LTCDA4

- Factor de necrosis tumoral

Science 2010




Historia natural de la infeccion

M. tuberculosis

Macrofagos

/ Desarrollo inmunidad Diseminacion

(10%)
[ Erradicacion J

Infeccion latente

Reactivacion




Limitaciones en el control de la TB

Mayor incidencia en:

— Paises de bajos recursos
— Usuarios de drogas ilicitas
— Inmunosuprimidos (VIH)

Técnicas para el diagnostico microbiologico con baja
sensibilidad y tardias

Problemas de adherencia a terapia
— Mdltiples drogas y por tiempo prolongado

Baja sospecha diagnodstica, uso de esquemas sub
optimos

Clinical Microbiology Reviews, 2011



Definiciones

e Resistencia Primaria: presente antes de iniciar terapia

e Resistencia Secundaria: adquirida durante o luego de
haber recibido terapia

e Multirresistencia (MDR): resistencia aisoniaziday
rifampicina

e Resistencia extendida (XDR TB): resistencia a isoniazida
y rifampicina, todas las fluoroquinolonas y al menos a un
aminoglicésido.




Epidemiologia mundial

OMS 2010

e 1/3 de la poblacién mundial infectada por M.
tuberculosis

— 9,4 millones de casos nuevos

e Emergencia de multi-resistencia como amenaza
mundial
— Dificultades en el reconocimiento, solo 11% de los
casos son identificados

— Ultimos 10 anos
* 5 millones de casos, solo 1 millén con acceso a terapia

— 440.000 casos el ano 2008

WHO TB Report 2010
Clinical Microbiology Reviews 2011



Paises con mayores incidencias de TB

TABLE 1. The 22 high-burden countries with 807 of the
tuberculosis cases worldwide”

Burden of TB incidence
Country (no. of cases/100,000
individuals/yr)

Global rank
(by estimated cases)

Afghanistan 333 21
Bangladesh 246 i}
Brazil 62 15
Cambodia 508 Z3
China 102 2
Democratic Republic 369 11
of Congo
Ethiopia 356 7
India 168 1
Indonesia 285 3
Kenya 610 10
Mozambique 431 19
Myanmar 171 20
Nigeria 293 4
Pakistan 151 b
Philippines 296 9
Eussian Federation 110 11
South Africa 948 5
Thailand 132 7
Uganda 411 16
United Republic of 371 14
Tanzania
Vietnam 178 13
Zimbabwe 569 19

Inical Microbiology Reviews 2011
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Proportions of MDR among previously
treated TB cases, 1994-2010
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Incidencia TB en Chile 2000 - 2009

Tasa de Incidencia de Tuberculosis en todas sus formas, por regiones. Chile 2000-2009 >> >>
2009
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TB multirresistente, Chile 2008

Evaluacion de Multidrogoresistencia
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Estudio de susceptibilidad en Chile

* No de rutina, se realiza en:

— Todo paciente antes tratado (AT): recaidas y abandonos.
— Todo paciente con sospecha de fracaso bacterioldgico (CT 4 meses)
— Paciente proveniente de paises con alta prevalencia de TBC.

— PS con TBC confirmada bacteriolégicamente con contacto con
pacientes TB MDR demostrada.

— Todo paciente con infeccion por VIH como vigilancia continua

 En paciente virgen a tratamiento sélo cuando se
programa estudio epidemioldgico.

Instituto de Salud Publica de Chile



Evolucion de pacientes

TB MDR vy TB XDR

e Mortalidad elevada

Table 3. Hospitalization and Resective Thoracic Surgery among Patients
with XDR Tuberculosis.*

— 98% cuando co-existe

Characteristic Value

TB XDR y VI H Patients hospitalized during individualized treatment regi- 11/48 (22.9)

men — no. [total no. (%)

No. of days of hospitalization during individualized treat- 14 (5-54)
ment regimen — median (interquartile range)

o En prOgramaS de TO (Peru) Patients undergoing surgical resection during individual- 7/48 (14.6)

ized treatment regimen — no./total no. (%)

— 60% de curacidn (Type of surgery —no. (%) h
o . , Lobectomy 5 (10.4)
— 15%) Clrugla Pneumonectomy 1(2.1)
e 299% mortalidad \_ Cavitary resection 1 {2.1})
No. of months from treatment initiation to surgery — 11.6 (7.1-24.1)
— 23% mortalidad median (interquartile range)
Patients with positive sputum culture at surgery — no. (%) 3 (42.9)

No. of months of treatment for patients undergoing surgery  31.2 (25.1-57.9)
— median (interquartile range)

NEIM 2007' 356 Patients undergoing surgery who subsequently died or 2 (28.6)
NEJM 2008, 359 whose treatment failed — no. (%)




Cuando sospechar TB MDR y TB XDR

Individuo expuesto a paciente TB MDR XDR confirmada

Individuo expuesto a paciente con BK persistentemente (+)

después de 2 meses de tratamiento (fracaso)

Individuo expuesto a paciente con abandono a

tratamiento.

Exposicion en areas geograficas con alta prevalencia de TB

MDR XDR
MMWR, 2003

Mandell Sixth edition



Medidas de prevencion

“k Prevention of nosocomial transmission of extensively
drug-resistant tuberculosis in rural South African district
hospitals: an epidemiological modelling study

Sanjay Basu, Jason R Andrews, Eric M Poolman, Neel R Gandhi, N Sarita Shah, Anthony Moll, PrashiniMoodley, Alison P Gahvani, Gerald H Friediand

— Reduccion de tiempos de hospitalizacion

— Precauciones de aerosoles

— Uso de mascarilla facial

— Optimizacion de la ventilacion

— Estudios rapidos de susceptibilidad

— Diagnostico de VIH
The Lancet, 2007,vol 370



Desafios en TB MDR y TB XDR

e Facilitar acceso a sistemas de salud
e Sospecha y diagnodstico precoz
 Personal de salud capacitado

— Precauciones por aerosoles

e Disponibilidad de técnicas microbioldgicas sensiblesy
rapidas ( Dg vy resistencia)
— Amplificacion de acidos nucleicos

e Disponibilidad de nuevas drogas
e Disponibilidad de vacuna efectiva



Técnicas diagndsticas..



Técnicas diagnosticas para infeccion

latente

— Quantiferon Gold

— ELISPOT

e Basados en la deteccion y medicion de interferon gama

liberado por linfocitos incubados con Ag de MTB

e Antigenos no presentes en la BCG por lo tanto no

interfiere en la interpretacion

e Baja sensibilidad para detectar infeccion aguda
— 242 sujetos, 37 cultivos (+), 23 (+) por QTF, sensibilidad 64%

CID,2007;44:69-73
Ann Int Med, 2008 149:177 - 184



Nuevas técnicas diagnosticas TB

e Complementarios a los métodos tradicionales

— Métodos no moleculares

— Métodos moleculares



Meéetodos no moleculares

Sputum smear microscopy
Processing of sputum sample prior to smear examination (eg, This is 18%-23% more sensitive than direct microscopy
use of bleach then centrifugation or use of bleach or so-
dium hydroxide then overnight sedimentation)
Fluorescence microscopy This is 10% more sensitive than conventional microscopy: use
to determine viability of Mycobacterium tuberculosis in follow-
up sputum specimens to detect treatment failure

Fluorescence microscopy using light-emitting diode light These light sources are cheaper, last longer, and have less po-
source tential for environmental contamination than do traditicnal
lamps ysed in this mathod
ﬁmture-based methods \
Liquid culture (eg, automated mycobacteria growth indicator Faster and more sensitive than solid media; recommended stan-
tube) dard practice
Microscopic observation drug susceptibility assay Yields faster culture and DST results than do liquid or solid me-

dia and is inexpensive, but requires inverted microscope and
skilled technician to interpret culture appearance of M.
tuberculosis

Thin-layer agar methodology Yields faster culture and DST results than do liquid or solid me-
dia and is inexpensive, but requires skilled technician to recog-
nize M. tuberculosis colony formation.

Colorimetric DST methods using redox indicators, tetrazolium  These are low-cost, low-tech, and able to vield DST results

salts, or a nitrate reductase assay within 2 weeks, potential for biosafety hazard

Clinical infectious diseases, 2011



Meétodos moleculares

Maolecular methods

Line probe assays (eq, Genotype MTBDRplus assay [Hain] and High sensitivity and specificity for detection of rifampicin (with
INNO-LiPA Rif. TB assay [Immunogenetics]) or without isoniazid) resistance, with a 1-2 day turnaround

time directly for smearpositive sputum; requires DNA extrac-
tion and amplification facilities

Mucleic acid amplification tests High specificity; important role in confirming mycobacterial iden-
tity; poor negative predictive value for pulmonary and extrapul-
monary TB; updated US CDC guidelines recommend sputum
M. tuberculosis nucleic acid amplification tests for cases of
suspected, unconfirmed TB 1f results would alter management
[111]

Detectan Mycobacterium y resistencia
Rapidos
Caros

Clinical infectious diseases, 2011



Gen Xpert MTB/RIF

* PCR en tiempo real

e Deteccion de Mycobacterium
tuberculosis complex

e Deteccion de resistencia a
rifampicina
e S 98% en cultivo (+)
e S 71% en cultivos (-)
e E 99,2%
e Directo de la muestra
e Rapido: resultados en 1 dia

* No requiere gran infraestructura

Diciembre 2010 la OMS recomienda su uso para el diagndstico de tuberculosis

Clinical Infectious Diseases 2011



Terapia en desarrollo..



WORKING.G
Global TB Drug Pipeline”

Discovery Preclinical Development Clinical Development
| | |
[ || | 1
Lead Optimization Preclinical Phase lll
P Development
Nitroimidazoles CPZEN-45 AZD5847 T™MC-207 Gatifloxacin
Mycobacterial Gyrase 50641 5Q-109 OPC-67683 Moxifloxacin
Inhibitors sQe09 PNU-100480 PA-824 Rifapentine
Riminophenazines DC-159a Rifapentine
Diarylquinoline Benzothiazinone Linezolid
Translocase-1 Inhibitor Q201 NCO001?

MGyrX1 inhibitor
InhA Inhibitor
GyrB inhibitor
LeuRS Inhibitor

TProjects that have not identified a lead compound series are considered to be in the screening phase of jiin Grﬂu
development and are not included. As of publication, there are 11 screening projects in progress as described on g p
http://www.newtbdrugs.org/pipeline.php. onnewTB dmgﬂ

2First clinical trial of a novel TB drug regimen testing the three drug combination of PA-824, moxifloxacin, and
pyrazinamide; more information is located at http:/f'www.newtbdrugs.org/pipeline.php.

*Initiation of drug combination studies



Drogas en estudio y desarrollo

Antituberculosis agents

Agent

Agents

/Currem antituberculosis agents,
WHO classification [26]

Group 1
Group 2
Group 3
Group 4

Group 5

o

First-line oral antituberculosis agents
Injectible antituberculosis agents
Fluoroquinolones

Second-line oral bacteriostatic anti-
tuberculosis agents

Antituberculosis agents with unclear
efficacy

Isoniazid, rifampicin, ethambutol, pyrazinamide, rifabutin
Streptomycin, kanamycin, amikacin, capreomycin
Moxifloxacin, levofloxacin, ofloxacin

Ethionamide or protionamide, cycloserine or terizidone,
para-aminosalicylic acid

Clofazimine, amoxicillin-clavulanate, linezolid, thioaceta-
zone (contraindicated for HIV-infected patients), imi-

/ﬁaw drugs
Group 6

Group 7

New drugs undergoing clinical
evaluation

New drugs at discovery stage

Diarylguinolone (TMC-207, also known as R207910), ni-
troimidazopyrans (PA-824 and OPC-67683), diamine
(SQ-109)

Benzothiazinones (eg, BTZ043), LL-3858, cellwall inhib-
itors, multifunctional molecules, diaryl oxides, dihy-
drolipoamide acryltransferase inhibitors, dipiperidine
S0Q-609, econazole, fatty acid synthase inhibitors, hy-
drazones, InhA inhibitors, isocitrate lyase inhibitors,
malate synthase inhibitors, mefloquine analogues, ox-
azolidinones, peptide diformylase inhibitors, pluero-
mutilins, riminophenazines, thiolactomycin inhibitors,
topoisomerase inhibitors, translocase inhibitors

Clinical Infectious diseases 2009



Aspectos éticos

e Aislamiento social prolongado

e :iComo manejar aquellos pacientes sin opcion
terapéutica?
— Aislamiento social definitivo
— Riesgo para la familia?
— Riesgo del PS?



Para finalizar

El mayor desastre para un paciente con tuberculosis es que
sus bacilos desarrollen resistencia a dos o mas drogas pilares
del tratamiento.

El desarrollo de resistencia a los medicamentos puede ser una
tragedia no s6lo para el propio paciente sino para los demas.

Puede hacer la diferencia entre la supervivencia y la muerte.

ON THE MOVE
AGAINST
TUBERCULOSIS

Transforming
the fight towards
elimination

WORLD TB DAY 24 MARCH 2011
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