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THE INDEPENDENT
(24-03-2013)

9000 casos en 2011 en UK
4800 muertes en los ultimos 10 anos
MDR-TB: afno 2000: 28 casos
ano 2011: 81 casos
XDR-TB: 24 casos en los dos ultimos afios
Aumento de casos con resistencias en autoctonos (LLondres)

Alertan de toxicidad en tratamientos de segunda linea
“TB IS A TIME BOMB”

“TB WILL BE A MAJOR PRIORITY FOR PUBIIC
HEALTH ENGLAND”
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FIGURE 2.5 Estimated TB incidence rates, 2011

FIGURE 2.4 Estimated absolute numbers of TB cases and deaths (in millions), 1990-2011
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Incidencia 8,7 millones casos nuevos (125/10° habitantes)

Distribucion desigual: Asia (59%), Africa (26%), Mediterraneo
otiental (7,7%), Buropa (4,5%), Ameérica (3%o)

13% infectados por VIH
1,4 millones de muertes (430.000 en infectados por VIH)

310.000 casos MDR-TB (casi el 60% del total en India, China y
RGKE)

9% de MDR-TB son XDR-TB
Europa: 380.000 casos (42/10° hab), 76.000 casos MDR-TB

Espafia: 7.200 casos declarados oficialmente (15/10° hab), aunque
la SEPAR estima 25/10° hab. Altas tasas en poblacion inmigrante



FIGUREA.2  Percentage of new TB cases with MDR-TE? TABLE 2.3 Estimated proportion of TB cases that have
MDR-TE, 27 high MDR-TE burden countries and
WHO regions

ESTIMATED

8 OF

ESTIMATED PREVIDLIELY
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9.2-13 49 44-54
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0.1-71 10 21-18
0.1-11 79 26-5

Ethiopia
Ceorgia
India
Indonesia
Kazakhstan
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MDR-TB:

Lithuania

3.7% en nunca tratados Myanmar
Nigeria®
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20% en previamente tratados Pakistr
Fhilippines 289-55 21 14-29

Europa: 15,10/ 0 MDR—TB pﬁmaﬁa Republic of Moldova 19- 17-22 64 60-67

Russian Federation - 18-22 a6 41-52

440/ 0 MDR—TB Secundaria South Africa 1.8 14-23 6.7 5.5-8.1

Tajikistan 13 0.8-16 54 48-59

Ukraine 14-18 44 40-49
Uzbekistan 18-30 62 £3-N

Viet Nam ? 2-36 19 14-25
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XDR = Multidrogo-resistanciaTE (MDR-TE)
mas resistancia a (i) cualguier
fluoroquinolona, y (i) por lo menos a 1 de
los 3 inyectables de segunda linea

capreomycina, kanamycina, amikacing
(new defindion agreed Oclober 2006)

MOR-TE = resistencia a la isoniazida y
rifampicina, combinada o no a resistencias
a ofros farmacos de 1ra linea

De 17 680 aislamientos procedentes
de 49 paises en el periodo 2000-2004,
20% fueron MDR-TB y 2% XDR-TB

XDR-TE enconfrada en:
Estados Unidos: 4% de MDR-TB
Letonia: 19% de MDR-TE

Corea del Sur: 15% de MDR-TE




Population 2011 899 million

WHO EUROPEAN REGION i

WHO MEMBER STATES 53
OTHER COUNTRIES AND TERRITORIES 1

Estimates of TB burden® 2011 HNUMBER (thousands)  RATE (per 100 000 papulation)

Mortality (excludes HIVSTE)
330 [350 -mm 82 :39 45]
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Impacto por regiones de la TB-MR
en pacientes previamente tratados

Casos de TB-MR % TB-MR

150,000

B No. MDR cases
135,000 B % MDR TB
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0

Central Europe
Eastern Europe
Latin America
Mediterranean
Africa low HIV
incidence
Africa high HIV
incidence
South-east Asia
Western Pacific

Established
Market Economies




PAIS
AUSTRIA
BELGICA

FINLANDIA
ALEMANIA
FRANCIA
ITALIA
SUECIA
PORTUGAL
REINO UNIDO
ESPANA

CASOS MDR-TB

19
15
5
56

23 (2010)

87 (2010)
17

19 (2010)
81
41

PAIS
TURQUIA
UCRANIA
GEORGIA
BULGARIA
BIELORRUSIA
KAZAJISTAN
UZBEKISTAN
MOLDOVIA
RUMANIA
RUSIA

CASOS MDR-TB
262
4305
475
55
1594
7408
1385
1001
485
13785
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EDITORIAL

Tuberculosis In prisons: anatomy of global neglect

J. O°Grady**, M. Maeurer’, R. Atun**, I. Abubakar’, P. Mwaba***#*# M. Bates*”, N. Kapata’,
G. Ferrara', M. Hoelscher'' and A. Zumla**

* Poblacion carcelaria en Europa mayor de 2 millones

* Mas de 10,5 millones pasan por las carceles cada ano

* Europa: ratio 15:1 en TB prisiones/TB poblacion normal

* Prisiones son reservorio de TB resistente (Europa, Africa subs)
* EASAC: Europa esta fallando en la respuesta adecuada a TB-

MR y TB-XDR en los paises del este peligro para resto de
Furopa



Eur Respir J 39:
DOl 10.1183/0 936.00214411

EDITORIAL

Multidrug-resistant tuberculosis in Eastern Europe:
still on the increase?

Giovanni Battista Migliori*, Masoud Dara”, Pierpaolo de Colombani®, Hans Kluge” and
Mario C. Raviglione’

e WHO prioriza MDR-TB desarrollando un plan de prevencion y
control

* Bielorrusia (Minsk):
— 50% de casos dignosticados son cepas MDR

— Transmision reciente y acelerada

— (Causas: lentitud diagnostica, ausencia seguimiento ambulatotio,
hospitalizacion prolongada (diseminacion nosocomial)

— Actuacion urgente y necesaria, con programas de control

— Adecuada financiacion



TB notification rates in EU/EEA, 2011 &

In the EU/EEA, 72 334 TB cases were reported in 2011, g
Notification rate 14.2 per 100 000 population (range 2.8-89.7).

Figure 1: Country-specific TB notification rates, 2011 9
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Proportion of foreign origin among notified @&S
TB cases in EU/EEA, 2011 ECoC

In 2011, the overall proportion of TB cases of foreign origin in
the EU/EEA was 25.8% (range 0.3 — 89.4%).

Figure 5: Country-specific proportion of
foreign origin cases among all notified
TB cases, EU/EEA, 2011

w
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> 75%
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Proportion of notified new TB cases with @&S
multidrug resistance in EU/EEA, 2011 S

In 2011, the overall proportion of new TB cases with multi-
drug resistance in the EU/EEA was 2.4% (range 0 — 23.3%).

Figure 11: Country-specific proportion
of new TB cases with multidrug

resistance, <
EU/EEA, 2011 2
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Proportion of TB cases with extensive drug &
resistance among MDR-TB cases with SLD £.9¢
ST* reported in EU/EEA, 2011

In 2011, the proportion of extensive drug resistant cases among
cases with multidrug resistance in EU/EEA was 13.4%
(range 0 — 40.0%).
Figure 14: Country-specific proportion of extensively drug-
resistant TB cases
among TB cases with
multi-drug resistance,
EU/EEA, 2011

< 1%

1 to 4%
5 to 9%

10 to 19%

Not included or
not reporting

*SLD ST — second line drug susceptibility testi




TB cases notified in 2007-2009 CCoC

Treatment outcomes for multidrug-resistant TB cases did not improve between the
2007 and 2009 cohort, EU/EEA.

Figure 22: Treatment outcome at 24 months for multidrug-resistant TB cases diagnosed in
2009, compared with cases diagnosed in 2007 and 2008

Treatment outcome for multidrug-resistant@&SC

35 4
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e
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5 15 -
o
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5 H .
0 .
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THE WHO EUROPEAN REGION

53 paises

380.000 casos ( incidencia 42/10° habitantes) (descenso anual del
5% desde 2000) (41% en grupo etario 25-44 anos)

44,000 muertes (4,9/10° habitantes)
6% son VIH
MDR-TB: 78.000 casos
— 15,1% MDR-TB primaria
— 44%, MDR-TB secundaria
XDR-TB: 381 casos (11% de MDR-TB)

18 paises con alta prioridad:
— Armenia, Azerbaijan, Bielorrusia, Bulgaria, Estonia, Georgia, Kazajistan,
Kyrgyzstan, Letonia, Lituania, Moldovia, Rumania, Rusia, Tajikistan,
Turquia, Turkmenistan, Ucrania y Uzbekistan



UNION EUROPEA Y AREA
ECONOMICA EUROPEA

29 paises

72.334 casos (incidencia 14,2/10° habitantes) (descenso del 4%
sobre 2010) (sin predominio en grupos de edad)

26%0 con origen extranjero

5% son VIH

MDR-TB: 2% en no tratados y 17% en tratados previamente
XDR-TB: 15% de MDR-TB

Vigilancia estricta en grandes ciudades de paises occidentales



Map 8: Percentage of notified TB cases with multidrug resistance among new laboratory-confirmed pulmonary TB
cases, European Region, 2011°
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Map 11: Percentage of notified TB cases with extensive drug resistance among MDR-TB cases with second-line DST
results, European Region, 2011*
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Transmission of multidrug-resistant and
extensively drug-resistant tuberculosis in a
metropolitan city

Eric Chung Ching Leung*, Chi Chiu Leung*, Kai Man Kam*, Wing Wai Yew’,
Kwok Chiu Chang*, Wai Man Leung* and Cheuk Ming Tam*

270 MDR-TB patients

243 with non-XDR MDR-TB 27 with XDR-TB
10 with missing contact records » 1 without identifiable contact

13 without identifiable contact 4 ¥

220 with non-XDR MDR-TB 26 with XDR-TB
Y Y

638 household contacts 98 household contacts
31 (5%) did not attend contact screening *1 (1.03%) did not attend contact screening

Y Y

607 household contacts completed examination 97 household contacts completed examination

' ' ' '

9 prevalent cases (1 XDR, 4 11 secondary cases (1 MDR, 2 6 secondary cases (2 3 prevalent case (all XDR):
MDR, 3 drug-susceptible, 1 SH-resistant, 2 drug-susceptible, XDR-TB, 2 fully susceptible RFLP of 3 isolates showed
culture negative): RFLP in 8 6 culture-negative). RFLP in 5 TB, 2 culture-negative): RFLP identical patterns as index
isolates showed identical isolates showed identical in 3 isolates showed identical patients in 3 contacts
patterns as index patients in 2 patterns as index patients in 3 pattern as index patients in 1 (clusters A, B, and C1).
contacts (clusters D and E). contacts (clusters F, G, H). contact (cluster C2).




Comparado con 20-40 afos atras, el volumen de

migraciones se ha multiplicado por 4




Spain

Total population at 1 January 2011 by EURDSTAT: 46152926

Tuberculosis case notifications, 2041

Total number of cases 6762

Notification rate per 100 000 uw7

New & relapses (lab+) number G044

New & relapses (lab+) notification rate 131

per 100000

Pulmonary 4979  (73.6%)
of which smear-positive 261 (49.6%)

I;E:;atnw-cnnﬁrmed pulmaonary TE 3588 (72.0%)

Mean age of new T8 cases, nationals L6.9years

Mean age of new TB cases, non-natienals 32.9 years

Foreign origin of all TH cases MIE (3L6%)

New (not previously treated) 6048 (B9.4%)

Tuberculosis notification rates by treatment history, 2002-2011

25 —#— New & Relapses
Other retreatment

Cases [ 100 000

=== Unknown 30
- Total

Drug resistance surveillance & TB-HIV
co-infection, zo11

Completeness of DRS data* No
Completeness of HIV data*™ Yes
Case-linked data reparting No
Caseswith DST results 173 (29.0%)
Cases resistant to isoniazid 108 (B.5%)
(Cases resistant to rifampicin 45 (3.5%)
Estimated MDR N, (best-low-high) 36-15-58
MDR cases i (3.2%)
of which XDR cases 1

(2.4%)
(Cases resistant to ethambutol -
(Cases resistant to streptomycin - -
TB cases tested for HIV 581 (67.2%)
HIV-positive TB cases a15 (9.1%)

* National coverage 100% or culturing 9o%, C+/All TB cases 50%,

D5T done for C+ 75%, EQA 95%
** More than ;0% of TB cases tested for HIV.

20

10

]
2002 2004 2006

2008

T o-14

Treatment outcome monitoring, 2010

Geographical coverage National
OQutcome cohort zﬁ:upr: :Ei?taix
Case-linked data reporting Yes
Notified in 2010 3574
Success 1516 (F0.4%)
Died m (5.9%)
Failed 5 (0.1%)
Defaulted 7 (0.8%)
Still on treatment 1 (0.9%)
Lost to follow up B4 (21.9%)

New TB cases - notification rates by age group, 2002-2011

TEU15-44 TRE45-64 0 TRYEY

Cases/ 100 000

2010 2002

2004

2006 2008 2010




Tuberculosis cases by geographical origin, 2002-2011 TB-HIV co-infection, 2006-2011

6000 - —m— Native Foreign origin Unknown —#—HIV testing coverage AL TB cases
=& Proportion of HIV positive TB cases among tested
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MDR-TB cases by previous treatment history, 2002-2011 Treatment outcome, new pulmonary culture-positive cases,
2002-2010
I New @ Retreatment [ Unknown B Success [ Still on treatment @ Failed
—&—Total number of MDR TB I Died 1 Lost to follow up i Defaulted
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REGISTRO REGIONAL DE CASOS DE
TUBERCULOSIS EN LA COMUNIDAD DE

MADRID (2011)

Evolucion de la proporcion y el numero de casos de tuberculosis segun el pais de procedencia. Registro Regional de Casos de
Tuberculosis de la Comunidad de Madrid. Periodo 2001-2011.

I Proporcion origen no espanol I Proporcion origen Esparia === (Casos origen no espanol ™= (Casos origen Espana

Porcentaje Casos
100,0 1 - 1000
90,0 - - 900
80,0 - - 800
70,0 - - 700
60,0 - 600
50,0 - - 500
40,0 - 400
30,0 - - 300
20,0 - - 200
10,0 - 100
0,0 - -0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
ARo



REGISTRO REGIONAL DE CASOS DE
TUBERCULOSIS EN LA COMUNIDAD DE
MADRID (2011)

Casos de tuberculosis resistentes a farmacos. Registro Regional de Casos de Tuberculosis de la
Comunidad de Madrid, 2011.

CASOS CON CASOS CON CASOS Y PORCENTAJE CASOS Y PORCENTAJE DE
RESULTADO RESULTADO DE RESISTEM;IAS A RESISTENCIAS AL MENOS

CULTIVO CONOCIDO DEL UNO O MAS A ISOMNIACIDA Y
POSITIVO ANTIBIOGRAMA FARMACOS RIFAMPICINA

Todos los casos (n=883) 654 603 82 (13,6%) 15 (2,5%)

VIH (+) (n=70) 57 51 4 (7,8%) 1 (2,0%)

Extranjeros (n=409) 316 294 49 (16,7%) 11 (3,7%)

Recaidas/abandonos/fracasos (n=24) 20 18 9 (50,0%) 3 (16,7%)

RESISTENCIA PRIMARIA A INH: 7,4% (8% INMIGRANTES; 6,9% AUTOCTONOS)






ESTRATEGIAS BASICAS CONTROL
TB

1. Deteccion y tratamiento precoz de enfermos

2. Identificacion, proteccion y evaluacion de los contactos de las
formas contagiosas de TB

3. Prevencion de la TB en la poblacion con infeccion
tuberculosa

4. Reduccion de la carga creciente de TB, identificando y
actuando en ambientes de alto riesgo de transmision

ATS/CDC. Am J Respir Crit Care Med 2005; 172: 1169-1227





http://www.territorioscuola.com/wikipedia/?title=Archivo:Mycobacterium_tuberculosis_MEB.jpg

METODOS MOLECULARES EN EL
DIAGNOSTICO DIRECTO

Basados en amplificacion de fragmentos genéticos especificos del bacilo
directamente en muestras clinicas (dianas: IS6110, 165 rRNA...)

ILa mayoria utilizan la técnica de reaccion en cadena de la polimerasa
(PCR); existen aplicaciones comercializadas y métodos caseros

Pueden ser utiles en diagnostico rapido (pocas horas) de TB en pacientes
con datos sugerentes y baciloscopias negativas

Mejor sensibilidad que la baciloscopia, aunque menor que el cultivo;
dependera de la carga bacteriana

Problema: requieren mayor estandarizacion y sistematizacion de factores
técnicos (dianas genéticas, extraccion del ADN; técnicas de amplificacion
clegida...) y clinicos (grado de sospecha)

Coadyuvantes en el diagnostico de TB junto a otros datos clinicos y
exploratorios

Especificidad del 80% con grado de sospecha de TB moderado o alto;
sospecha baja, especificidad maxima del 50%



GENEXPERT

Prueba de PCR en tiempo real que permite detectar cepas del complejo M.
tuberculosis y cepas resistentes a R (detecta mutacion rpoB)

Permite un analisis semicuantitativo in vitro de muestras de esputo y concentrado de
LBA, con resultados en 90 minutos

99% de sensibilidad en baciloscopias positivas y 71% en baciloscopias negativas

MTB

D T
Ry s

GENOTYPE

Técnica molecular que permite identificar en pocas horas MDR-TB, asf como otras
resistencias a farmacos de 1% y 2* linea

Puede usar muestras clinicas o cultivos

Fundamental en areas de alta

R+0/FLO+D



TRATAMIENTO TB PULMONAR

« CASO INICIAIL: PAUTA DIARIA
— Resistencias primarias a H < 4%
e 6 meses: 2 RHZ/ 4 RH
— Resistencias primarias a H > 4%
* 6 meses: 2 RHZE(S)/ 4 RH
— VIH y SIDA : 6-9 meses: 2 RHZE(S)/ 4-7 RH

* INTOLERANCIA O RESISTENCIA
— H: 2REZ/ 7 RE 6 2 REZQ/ 7 REQ
— R: 2 HEZ/ 16 HE (intolerancia) 6 como MDR-TB (resistencia)
— 7Z:2RHE/ 7 RH




TRATAMIENTO TB PULMONAR

Ninos: mismo esquema con ajuste de dosis; evitar etambutol
Embarazo/lactancia: mismo esquema; evitar aminoglucosidos

IRC: terapia estandar haciendo niveles de farmacos; st
aclaramiento creatinina <30 ml/min o hemodialisis, 3 dosis
semanales despues de dialisis (excepto R y H)

Hepatopatia cronica: régimen estandar con vigilancia estricta; st
toxicidad moderada, intentar conservar R; ante dafio severo, usar
quinolona + aminoglucésido + etambutol o cicloserina

Farmaco

Isoniacida

Rifampicina

Pirazinamida

Etambutol

Estreptomicina

Dosis diaria

5 mg/kg
(max 450)

10 mg/kg
(max 600)
25-30 mg/kg
(max 2500)
15-25 mg/kg
(max 2000)

15 mg/kg
{max 1000)

Ef. secundarios

Neuritis,
hepatitis

Hepatitis,
fiebre, purpura

Hiperuricemia,
hepatitis

Neuritis Optica

Insuf. renal,
sordera

Control

Perfil hepatico

Perfil hepatico

Perfil hepatico,

acido Urico

Agudeza visual

Creatinina,
audiograma

Accion
Bactericida
extra e intracel

Bactericida,
esterilizante

Bactericida
intra, esteriliza

Bacteriostatico
extra e intracel

Bactericida
extracelular




RETRATAMIENTO

Instauracion de una pauta terapeutica en un paciente ya tratado
durante mas de un mes; se plantea ante:
— RECIDIVA:

e reaparicion de enfermedad clinica y de mas de un cultivo positivo en paciente curado
* 0-3% de pacientes curados

* aunque, en teoria, se debe a bacilos latentes, las tasas de MDR-TB se incrementan 4-8 veces con
respecto a enfermos iniciales, lo que indica que algunas recidivas son fracasos enmascarados, sobre todo
las muy tempranas. Realizar siempre antibiograma

* sila pauta era correcta y se realizo bien, se reinstaura pero durante 9-12 meses

* sila quimioterapia fue incorrecta o mal cumplimentada, evaluar nueva pauta

_ FRACASO TERAPEUTICO:

e persistencia de dos cultivos positivos en el cuarto mes de tratamiento o reaparicion de cultivos positivos
tras negativizacion temporal

* suele indicar resistencia a los farmacos empleados y exige una nueva pauta

e hay algunas causas (negativizacion tardia por lesiones extensas, bacilos muertos, etc) que pueden
justificar que un fracaso sea sensible. Realizar siempre antibiograma

— ABANDONO:

* el paciente deja de tomar la medicacion durante mas de 30 dias

¢ total (similar a recidiva) o parcial (se comporta como un fracaso). Realizar siempre antibiograma

El retratamiento requiere pauta no estandar (PNE), basada en la historia de
farmacos y un antibiograma ampliado; necesita 3-4 farmacos eficaces como
minimo y no hay posibilidad de pautas cortas; supervision estricta



CAUSAS DE LA MDR-TB

» Tratamientos no estandarizados

* Mala adherencia de los pacientes al tratamiento
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TUBERCULOSIS MULTIRRESISTENTE (MDR-TB)

* TB resistente, al menos, a H y R

* Sospecha: Sobre todo en tratamientos previos y contactos con

casos MDR-TB. También en colectivos de riesgo, mala respuesta
terapeutica, viajes a paises de alta prevalencia

*  Anamnesis detallada; el diagnostico y el antibiograma son
fundamentales, con los medios de cultivo automatizados y las
tecnicas moleculares rapidas de deteccion de resistencias

* Recomendaciones en la pauta de tratamiento:
— Individualizada
— Integrada por 4 farmacos eficaces como minimo, afadiendo ademas Z

— Siempte una quinolona de nueva generacion (moxifloxacino,
levofloxacino), que son los mejores farmacos para tratar la MDR-TB

— Un farmaco parenteral debe ser usado en la fase intensiva (6-8 meses) (no
usar estreptomicina)

— Se recomienda usar etionamida o protionamida

— Se prolongara hasta cumplir 12-18 meses de cultivos negativos



MANE]JO FARMACOLOGICO DE MDR-TB Y XDR-TB

Orales (12 linea)

H,R,Z,E

Inyectables (bactericidas)

Capreomicina, Kanamicina,
Amikacina

Quinolonas

Moxifloxacino,
Levofloxacino

22 |inea (bacteriostaticos)

Protionamida/Etionamida,
Cicloserina/Terizidona, PAS

Otros con dudosa eficacia o
con toxicidad elevada

Linezolid, Amoxicilina-
clavulanico, Clofazimina,
Meropenem, H (altas
dosis)




TUBERCULOSIS EXTREMADAMENTE
RESISTENTE (XDR-TB)

Forma especial de MDR-TB que
también es resistente a todas las
quinolonas, y al menos a uno de los
farmacos inyectables de 27 linea (capreo,
kana o amikacina)

Pronodstico mas sombtio, aunque puede
curarse entre el 30 y el 50% de
pacientes; dependera del nivel de
resistencia a drogas, de la gravedad del
proceso y del sistema inmunitario del
enfermo

Segun el ultimo informe de la OMS, se
ha descrito en 84 paises y supone una

media del 9% de todas las MDR-TB
Su tratamiento se basara en las L ¢ 9 :jt:p:lrailfnd
recomendaciones para la MDR-TB,

- At least one case reported

teniendo en cuenta sus peculiaridades y
los farmacos que no pueden usarse



PACIENTE CURADO

-5 cultivos negativos separados
1 mes en los ultimos 12 meses
de tto

- 1 cultivo positivo seguido de

3 negativos en ese periodo, sin
evidencia clinica de deterioro

-

FRACASO DE TTO "

-

-2 6 mas cultivos POSItIVOS

en los ultimos 12 meses
de terapia, o 1 cultivo
positivo de los 3 ultimos

- pobre respuesta clinica o

*

radiolégica O aparicion de
acontecimientos adversos



NECESIDAD DE NUEVOS
FARMACOS

TRADITIONAL TB DRUG DEVELOPMENT

Mew Drug 1

Mew Drug 2

Mew Drug 3

Mew Drug 4 TGS Fully Novel Regimen
*5 YEARS 12 YEARS 18 YEARS 24 YEARS

INNOVATIVE CO-DEVELOPMENT PAiiabilcivg

Mew Crug 1

Mew Drug 2

Mew Drug 3

Mew Drug 4 Fully Movel Regimen
&6 YEARS

*Years are approximations, and regimens may not always consist of 4 drugs

Con la relacion entre TB y marginacion-pobreza, una terapia mas
potente y mas corta ayudaria rapidamente a conseguir objetivos
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Efficacy, safety and tolerability of linezolid
containing regimens in treating MDR-TB
and XDR-TB: systematic review and
meta-analysis

Giovanni Sotgiu, Rosella Centis, Lia D'’Ambrosio, Jan-William C. Alffenaar,

Holly A. Anger,Jose A. Caminero, Paolo Castiglia, Saverio De Lorenzo, Giovanni Ferrara,
Won-Jung Koh, Giesela F. Schecter, Tae S. Shim, Rupak Singla, Alena Skrahina,
Antonio Spanevello, Zarir F. Udwadia, Miquel Villar, Elisabetta Zampogna,

Jean-Pierre Zellweger, Alimuddin Zumla and Giovanni Battista Migliori

ABSTRACT: Linezolid is used off-label to treat multidrug-resistant tuberculosis (MDR-TB) in
absence of systematic evidence. We performed a systematic review and meta-analysis on
efficacy, safety and tolerability of linezolid-containing regimes based on individual data analysis.

12 studies (11 countries from three continents) reporting complete information on safety,
tolerability, efficacy of linezolid-containing regimes in treating MDR-TB cases were identified
based on Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Meta-
analysis was performed using the individual data of 121 patients with a definite treatment outcome
(cure, completion, death or failure).

Most MDR-TB cases achieved sputum smear (86 (92.5%) out of 93) and culture (100 (93.5%) out
of 107) conversion after treatment with individualised regimens containing linezolid (median
(inter-quartile range) times for smear and culture conversions were 43.5 (21-90) and 61 (29-
119) days, respectively) and 99 (81.8%) out of 121 patients were successfully treated. No
significant differences were detected in the subgroup efficacy analysis (daily linezolid dosage
= 600 mg versus =600 mg). Adverse events were observed in 63 (58.9%) out of 107 patients, of
which 54 (68.4%) out of 79 were major adverse events that included anaemia (38.1%), peripheral
neuropathy (47.1%), gastro-intestinal disorders (16.7%), optic neuritis (13.2%) and thrombo-
cytopenia (11.8%). The proportion of adverse events was significantly higher when the linezolid
daily dosage exceeded 600 mg.

The study results suggest an excellent efficacy but also the necessity of caution in the
prescription of linezolid.
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Table 2. Status of Selected Trials of Tuberculosis Treatments.®

Trial er Investigational Drug Description

Treatment of drug-sensitive active disease

REMox Standard 6-mo regimen vs. two 4-mo regimens including moxifloxacin
OFLOTUE 11l Standard 6-mo regimen vs. 4-mo regimen including gatifloxacin
RIFAQUIN Two experimental groups in which moxiflexacin is substituted for

ethambutol for 2 mo, followed by moxifloxacin plus rifapentine
twice weekly for 2 mo or moxifloxacin plus rifapentine weekly

for 4 mo

Multiple trials Increased doses of rifampin and rifapentine

Treatment of drug-resistant active disease

Bedaquiline (TMC207)

Delamanid {OPC-67623)

PA-B24 PA-824 combined with moxifloxacin and pyrazinamide is being studied
in a phase 2b trial (& wk) for treatment of drug-sensitive and

drug-resistant disease

Linezolid Background therapy plus linezolid added immediately or 2 mo later
in patients with extensively drug-resistant disease

Sutezolid Dose-ranging phase 2a trial completed

AZD 5247 Phase 2a trial under way

SQ109 Phase 2a trial completed; phase 2b combination trials to begin early
in 2013

Empirical treatment of active disease

PROMPT Empirical therapy provided within 2 wk after start of antiretroviral
therapy in patients with CD4+ cell count of <50/mm® and body-

mass index of <18.5

REMEMBER Empirical therapy provided within 7 days after start of antiretroviral
therapy in patients with CD4+ cell count of <50/ mm?

Prevention of active disease in patients
with latent infection

ACTG 5279 Craily rifapentine plus isoniazid for 4 wk vs. daily isoniazid for 9@ mo

Background therapy for multidrug-resistant disease plus bedaquiline

Background therapy for multidrug-resistant disease plus delamanid

Comments

Results in 2014 have potential to shorten standard therapy to 4 mo
Results by mid-2013 have potential to shorten standard therapy to 4 mo
Results expected by mid-2013

Higher doses of rifamycins may permit shorter regimens with stan-
dard drugs

Mycobacterial ATP synthase inhibitor shown to improve sputum
conversion at 8 wk; also to be studied in new regimens for drug-
sensitive tuberculosis

A nitroimidazole with activity against replicating bacilli through inhibi-
tion of mycolic acid synthesis; active against nonreplicating bacilli
through generation of reactive nitrogen intermediates; shown to
improve sputum-culture conversion at 2 wk

A nitroimidazole with the same mechanism of action as delamanid;
when combined with maoxifloxacin and pyrazinamide, has high
bactericidal activity at 14 days, suggesting promise for treatment
of sensitive and resistant disease

A marketed oxazolidinone that improved sputum-culture conversion
at 4 mo in a group receiving immediate versus delayed linezolid;
for both linezolid regimens, 8936 of patients had sputum-culture
conversion on solid medium by & mo; high rate of peripheral neu-
ropathy, including some cases of optic neuropathy

Analogue of linezolid that may have improved activity
More highly modified oxazolidinone

An ethylenediamine-based compound that is structurally related to
ethambutol but has an entirely different mechanism of action

Designed to reduce mortality from undiagnosed tuberculosis in HIV-
infected patients

Designed to reduce mortality from undiagnosed tuberculosis in HIV-
infected patients

Designed to determine whether shorter treatment is effective in HIV-
positive patients




TB ALLIANCE

GLOBAL ALLIANCE FOR TB DRUG DEVELOPMENT

March 2013

Discovery
LEAD LEAD PRECLINICAL
IDENTIFICATION OPTIMIZATION DEVELOPMENT
ATP Synthesis Mycobacterial Gyrase
Inhibitors Inhibitors TBA-354
Calibr GSK
Energy Metabaolism . Preclinicall Regimen
Inhibitors I:?';:P series Development
AZ/University of Penn JHUL, UIC
Whole-Cell Hit-to- ) }
Lead Program Spiro Series
G5K

AZ

Whole-Cell Hit-to-
Lead Program
Sanofi

Pyrazinamide Analogs
Yonsei University

Whole-Cell Hit-to-
Lead Program
NITD

Diarylguinolines
Janssen/University of
Auckland/UIC

Whole-Cell Hit-to-
Lead Program
G5K

Riminophenazines
IMM/BTTTRI

RMA Polymerase
Inhibitors
Rutgers University

DprE Inhibitors
Calibr

Cyclopeptides
Sanofi

Macrolides
Sanofi

Novel Structural Series
NITD

Early Development

PHASE 1 PHASE 2A

NC-003

Bedaquiling/
Clofazimine,
Pyrazinamide

Clofazimineg,/
Pyrazinamide

PA-824f Bedaquilinef

Late Development

PHASE 2B PHASE 3
NC-002 REMox-TB
PA-824/ Moxifloxacing

Isoniazid/ Rifampin/

Moxifloxacing Pyrazinamide

Pyrazinamide
(PamMz) Bayer, MRC, UCL

Clofazimine

PA-824f Bedaquilinef

Pyrazinamide

PA-824f Bedaquilinef

Moxifloxacing
Rifampin/ Isoniazid/
Ethambutol

Bayer, MRC, UCL

TB Alliance R&D Partners:

AstraZeneca (AZ)

Bayer Healthcare AG (Bayer)

Beijing Tuberculosis and Thoracic Tumor
Research Institute

Calibr

GlaxoSmithKline (G3K)

Institute of Materia Medica (IMM])
lanssen (Johnson & Johnson)

lohns Hopkins University (JHU)

Medical Research Council (MRC)
\_Nmra rtis Institute for Tropical Diseases (NITD)

New York Medical College

Rutgers University

Sanofi

Stellenbosch University

University College London (LICL)
University of Auckland

University of lllinois at Chicago (UIC)
University of Pennsylvania School of
Medicine

Yonsei University







Funding required to implement the Global Plan to Stop TB, 2011-2015
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? Implementation includes DOTS, Drug-resistant T8, TB/HIV, Laboratory strengthening and Technical assistance

Funding required for MDR-TB, Global Plan to Stop TB,
2011-2015*
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2 Total funding required is the best estimate from the range of plausible values
reported in the Global Plan to Stop TB, 2011-2015.

b Brazil, the Russian Federation, India, China and South Africa.

¢ Other middle-income countries (not including BRICS).

o Low-income countries.




CHINA

INCIDENCE (HIV+TB red), notifications (black)
(rates per 1

1990 1995

PREVALENCE
(rate per 100 000 population)

1990 1995

MORTALITY EXCLUDING HIV
(rate per 100 000 population)
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The Drugs Don’t Work
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http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/english.pdf
http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/french.pdf
http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/spanish.pdf
http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/russian.pdf
http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/chinese.pdf
http://www.stoptb.org/events/world_tb_day/2008/downlaod/slogans/arabic.pdf

