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The global TB situation (2)

Estimated TB incidence rates by WHO region, 1990-2011. Regional trends in estimated TB incidence rates (green)
and estimated incidence rates of HIV-positive TB (red). Shaded areas represent uncertainty bands.
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Mycobacterium tuberculosis complex

M. tuberculosis

M. bovis
e M. africanum

e M. microti
e M. canetti
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| Risk of developing disease:
First 2 years: 5%
Rest of lifetime: 5%
Total: 10%

A

No HIV infection: 10% throughout life

PPD (-) PPD (+) TB-HIV co-infection: 5-10% annually
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Age Distribution in 324 Cases of Peripheral Lymphatic
Tuberculosis, Observed from 1934-6, Durham County, UK
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Pancreatic abscess caused by tubercle bacilli




Affected Vertebrae in Spinal Tuberculosis
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Brain abscess of tuberculous etiology
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Tuberculosis Infection in Patients With Rheumatoid Arthritis
and the Effect of Infliximab Therapy

Prior to the widespread use of infliximab, the rate of
TB in 10,782 RA patients followed up prospectively
was per 100,000 patients
during 16,173 patient-years of observation.

Patients who received infliximab had a TB incidence
rate of per 100,000

patient-years of exposure.

All cases occurred in persons without complete
screening for TB and without prophylaxis.

Wolfe F et. al ARTHRITIS & RHEUMATISM 2004, 50: 372-379



British Biologic Registry
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Cumulative proportion of TB cases
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Dixon WG (BSRBR). Ann Rheum Dis
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Miliary tuberculosis of the skin
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Estimated excess TB cases attributed to the worsening HIV epidemic in the United States
from 1985 to 1992.
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Higher HIV prevalence rates are associated with higher TB incidence rates.

Global HIV Prevalence and TB Incidence in 2007

1,400
D
T 1,200 < Swaziland
=
£
g
L —
8
8 1,000
c < South Africa
L
5
: T ]
% 800 @~ ojibout 8 Zimbabwe
o S0
8 Hamibta <> Botswana
Q
o
= © Lesotho
> 600 pom
8 Sierra Leone
g ¢ Cambodia <& Zambia
% Togoo <>Cote d'lvoire & Mozambique
5 4004 < Ccaton
< Ethiopia<> Conga : ;
= Nigeria U & Central African Republic ¢ Malawi
2 ggnda
e Chad UR Tanzania
%
g 200 Myanmar < Cameroon
k7 © Thailand
- < Russian Fed
China
< Brazil
5 o S ccor < Bahamas
| T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Estimated HIV Prevalence (%, data from UNAIDS)
Kwan C K, and Ernst J D Clin. Microbiol. Rev. 2011;24:351-

376 Clinical Microbiology Reviews

JOUFHEHS.ASM.OI'Q | Copyright © American Society for Microbiology. All Rights Reserved.



HIV-associated TB contributes disproportionately to TB-related deaths.

9,400,000 1,800,000

B

37% estimated TB case fatality
rate among HIV infected

I J HIVinfected

. HIV negative
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16% estimated TB case fatality
rate among HIV negative
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Global Estimated Incident TB Cases and TB-Related Deaths in 2008

Kwan C K, and Ernst J D Clin. Microbiol. Rev. 2011;24:351-
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Tuberculosis Risk Increases Soon After HIV Seroconversion
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TB incidence rates decrease with recovery of CD4 cell counts during antiretroviral therapy.
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As the CD4 cell count declines, the frequency of cavitation in pulmonary TB decreases.
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AvTtioouaT!L Ka
Papuao ko

Mpwt ne
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Isoniazid
Rifampin
Pyrazinamide
Ethambutol

Evéo L ua
Streptomycin
Amikacin
Kanamycin
Capreomycin
Viomycin
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Gatifloxacin AeoT € pnc
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Levofloxacin t OV
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Ciprofloxacin Ethionamide
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AvTioouart!l Ka
PapuarKa (CvVéy € L @)

Papuara apupt Bé6Aov
CNMOTEAEOCUAT L KE6TNTOAG
Clofazamine
Amoxicillin/clavulanic
Clarithromycin
Linezolid
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Moot n Paocn (2 mon‘rhs#)

- INH 300 mg qd

- RIF 600 mg qd

- EMB 15-25 mg/kg/day
- PZA 25 mg/kg/day

Aeotepn aon (4 mon‘rh‘s)

- | NH 300 mg qd
- RIF 600 mg qd



ESwnmveovuov i kn
Pouaotiwon

- 10t Bepameia e Tnv
TVELUOV LKARDPLUATIWO N
EEALPLOOV T AL

- PuouaTtiwoNe UNV LYYITLOX
- QuuatTtiwon o0TWY KO L
apo0Bpwoewy
KeryrxpoeLdngduouatTtTiwon

2T ILGMTEPLNTTWOE Lg AL Tég
TAPAUTEILVETAL N OEVT EPN Qao n
TneBepanciag(CLVv oAl KA
OLapKeELA Bepaneiacgl2 usv €q)

T KOPTLKOOTEDPOELON
dLv&avouvy Tnv ENLBiwon g€




OQepanecia
PouartiwoE wg

Tabunvioia 6 Ep AT EVT LKATXALAT A
amratLtTtovy Tnv xopayrnonRIF kKot PZA.

AveuvINHn TB dovatatl va
Oepamrevbeiuebuny L €io O XU .

H xopnynon tnecPZAtépav Twyv2unvwov
SEV MTPOCTOLOEL EMLTAEOY 60 E A Oc.

HaoamovoiaRIFanré6to Bepamevvt L Ké
OXALO T L TELOLAapKE LA Bepameiag
TovLAdaxtLotTtov12unvayv.

HaoamrovoiaPZAanmré6tT0 BEpameEVT LK
OXAMUO AT LTELOLADKE L Bepameiag

= = oan N 4 o o = o= s an (O A0 om an L an



W = 74 © 1V OGS

KaAAdLéEpYEL Eg
MTUvéAwWwy HetTaané
Oepancia3 unvov

Av Toxn

KaKhoLU U QWO N
Avocamroppédnon

AAANnAemrtL 0p0acE Lg U E
Gl Ao pap UKo



MaopoakKkoAoovbB non
AcbBevoy v I o

HmatTtotT0&E L K6TNT O
vOloL oL 0B eV eic

TapaKoAlAovBoovTal
KALV L Ka

vVOL aocBeveicvynioo
KLVOOVOUL(EYKLUOOOY N,
nmatonabe Lo, KaTtTavalwon
AAKO06A, HIVAoiywéEnN)K AL VLI KaG
KOL EPYAOTNPOLUKG

VTa dpaouarka SLAKOTTOV T

_ P P ~ \/ D < -



E(t 0L KécOuaod g

vEY KL Eg

vINH, RIF, EMB

v PZA?
vNeppomabceig

VINH kot RIF xopnyrodovtaol
KOVOV L Ka

vEMB kat PZA xopnyoovTao.l
TOELcOOpPéEleB D



MapayovitecKivdoovov
YLo YTOTPONMAMETATDN
Oepancia
® Baltimore City Health Dpt 1993-2001, 407

AcBeveEicuce
KOAALEOTY E L at+ (27% HIVH)

BMMapayovieEcKLVOOVOUL
YL ODTOTPOPOTN
\/KOLAéz‘nroz otTnv CXR

‘/KaA).LépYELQGEZLKﬁZ
UAV EC U ETATNV éEVAPEDN
Oepameiac

Nefle OW 528 @310 L O uo6g CD4 (51 versus
12Q)




OdnyieEc yiLa tnv
OQepaneia Tnes T B
ATS/CDC/IDSA

- EvapéEn Oepanciag ue 4 pap L a kK«

(INH, RIF, EMB, PZA)

Mapataon TN dELVT EPNS Qag nNg
Oepameiagy L A3 ENTLTAEOY UARY Eg!
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» Rifampin based TB regimen
— Efavirenz (600mg or 800 mg) plus 2NRTlIs
— Do not combine rifampin with Stribild

» Rifabutin based TB regimen
— Boosted PI plus 2NRTIs
— Raltegravir (400mg BID) plus 2NRTlIs
— Do not combine rifabutin with Stribild
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Tuberculin Skin Test




TST is attenuated in RA

70 652 RA
% 60 — ] Controls
= 90— 45.8
O
5 40 |-
@
S S0 [l 25 25
g 20
= .
< 10+ 5.4 L

0 e s

0 1-4 5-9 10-15 -

PPD value (mm)

Figure 1 Indurdtion sizes fo tuberculin skin testing in patients with RA

and controls.

CONCISE REPORT

Attenuated response to CFuriﬁed protein derivative in
patients with rheumatoid arthritis: study in a population with
a high prevalence of tuberculosis

D Ponce de Leén, E Acevedo-Vasquez, A Sanchez-Torres, M Cucho, J Alfaro, R Perich, C Pastor,
J Harrison, C Sanchez-Schwartz

Ann Rheum Dis 2005;64:1360-1361. doi: 10.1136/ard.2004.029041



2004 Interferon-gamma release assays - new biomarkers of TB infection

T-SPOT.

QQQ Oxford

~ ELISpot 383 Immunotec
quantification IFN-y-releasing cells  mmrsmmwroreimmmmen

Whole blood incubated with tubercular antigens ESAT-6/CFP-10)

Jl111.
ELISA 2eeee
quantification released IFN-y QIAGEN

I



http://www.tbtest.eu/

Comparison of an interferon-gamma assay with tuberculin skin testing
for detection of tuberculosis (TB) infection
in patients with rheumatoid arthritis in a TB-endemic population.

Lima Peru

1MMMaocbBeveicueRAKa L 93 uaptovpeEg
SBmmcut-off ct ovc oo eveicue RA/VIOmMmm 0o T 0 Lg

Hap TULPEg

‘QFTOULVYKPIOL UOA ATTOTEAéTCUATA UETAED
x0Becvav KatL Haptopwv (44.6% vs 59.1% NS)
ISTONnNUAVTIKAGXAUNASTEPA TOOCOOTAG
OCTOoOUVUsc 0B eVEC(267%)TCLVLYKOLTLKGUE TOUVLg
Lap T L P Ec(65.6%)

Ponce de Leon et al

J Rheumatol. 2008 May;35(5):776-81.



2VVOo0ALKaoOLIGRAOCULVYKpPDLTLKaueE to TST
EAAT T WOQAY KATATONAULLOUL TOVLgcaOB EvVELg
TOVEAXBAV XNUELTPOPOAAEDN

O LTBI(CXR/t T 0p L K6ETTX -
Tah'loe Enn'?p%rlann of |§|terfemn ¥ {IFNv) reﬁaae asoﬂayf and T ng)

the 57 patients with LTEI defined by questioning or x-ray

Test N | Sensiivity | 95%Cl N Specihcity*| 95% Cl

TST 57 032 020t0 335 | 054 0.69 to
0.45 0.70

OTF-Gold IT 5711 0.1 011t0 335 | 0892 0.89 to 0.95
0.34

T-SPOT.TB 57 0.25 014t 335 | 047 0.82 to 0.90
0.38

OTF-Gold Mor 57| 0.28 017t0 335 | 085 0.81 to 0.39

T-5POT.TE 042

*Indeterminate and negative results were pooled.
LTBI, latent tuberculosis infection; ATF-Gold IT, QuantFERON TB Gold in tube; TST,
tuberculin skin test

Mariette X et al.
Influence of replacing tuberculin skin test with _
ex vivo interferon 7y release assays on decision to Multi-centre
administer prophylactic antituberculosis antibiotics French Study

before anti-TNF therapy

Ann Rheum Ois 2012, 71:1783-1790.



Latent tuberculosis infection in psoriasis and other
dermatological immunomediated diseases: a combined
approach by QuantiFERON®-TB Gold and tuberculin skin

tests International Journal of Dermatology 2014, 53, e367-e388

267 patients tested

by QFT and TST
1(0.4%) patient QFT 266 (99.6%) patients with
indeterminate and TST- valid QFT and TST
208 (78.2%) patients 34 (12.8%) patients 18 (6.8%) patients 6 (2.3%) patients
QFT-—and TST- QFT+and TST+ QFT-and TST+ QFT+and TST-

Prignano F Florence, Italy
Combined TST and IGRA highest sensitivity




A UK study

Patients with rheumatological
disease referred for LTBI screening
prior to TNF antagonist therapy
n=187

/ Taking
Not taking immunosuppressants

immunosuppressants n=157

AN

Previous history of TB Require further
And/or CXR consistent with investigation for
prior TB and/or diagnosed latent TB infection
with active TB n=137

n= 20 * :

High Risk according | Low Risk according to
to BTS tables BTS tables
n=27 n=110

!

T Spot +ve n=4 T spot +ve n=21
TST +ve n=4 TST +ve n=26

Singanayagam A et al. Thorax 2013;68:955-
961




Overlapping yield for tests when mutually positive.

TUBERCULIN
SKIN TEST

T.SPOT

RISK STRATIFICATION
Singanayagam A et al. Thorax 2013;68:955-961

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.



Sester et al 2014 in press AJRCCM

Table 53: Percentage of positive test-results among patients with valid results in all three tests and level of agreement between tests.

TST ELISA ELISPOT TSTws. ELISA  TS5T ws. ELISPOT  ELISA ws. ELISPOT
total n (%) n (%) n (%) p-value K-value K-value K-value
RA 164  61(37.2)  41(25.0) 45(27.4)  0.003 0.32 0.26 0.77
>3 drugs 32 o (28.1) 10(31.3) 11(34.4)  0.761 0.34 0.21 0.79
<3drugs 132  52(39.4)  31(235) 34(25.8) <0001 0.28 0.33 0.77
DAS score| 39 15(385) 12 (30.8) 14(359)  0.646 0.28 0.19 0.73
DASscorell 74 26(35.1)  17(23.0) 17(23.0)  0.021 0.37 0.36 0.85
DASscore Il 41 16 (39.0) 8 (19.5) 11(26.8)  0.047 0.22 0.34 0.67
Table 54: Association between test-result and self-reported evidence of prior M. tuberculosis exposure.
T5T ELISA ELISPOT
OR 95% Cl OR 95% Cl OR 95% Cl
HIV 18 0.7-4.4 1.6 0.9-3.1 2.0 1.2-3.4
CRF 1.2 0.6-2.6 1.2 0.6-2.4 1.5 0.7-2.9
RA* 2.7 1.4-5.1 4.4 2.1-9.4 4.9 2.4-10.2
50T 1B 0.4-6.8 2.2 1.0-4.6 1.6 0.4-6.7
SCT n.a.t 1.4 0.2-8.8 0.9 0.1-8.0

OR, odds ratio; *adjusted for DAS score; Tno positive TST result; confounding was assessed for age, sex, and level of immunosuppression; confounding was established if OR for
the association of exposure and test-result changes with more than 10%.

ToetlcdoKkK (L uaoiecTST, ELISA, EISPO
KaAldAdiztepn ovoxét Lt on ELISA u e
Mn tLKkaovomoLNTLKAOCLO XET L O



Sester et al 2014 in press AJRCCM
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Treatment of TST positive RA cases post
implementation of screening reduced TB incidence

INH 9 months given if:

1) history of untreated or partially treated TB, or exposure to an active TB case
2) CXR showing residual changes indicative of prior TB infection

3) reaction of 5 mm in diameter TST

risk ratio for the incidence of active TB, compared with the
background population, before March 2002 was 25.15 (95% ClI
14.05-45.17) and dropped 74% to 6.72 (95% CI 0.16-41.07)
following the official recommendations date

Effectiveness of Recommendations to Prevent Reactivation of
Latent Tuberculosis Infection in Patients Treated With
Tumor Necrosis Factor Antagonists

Loreto Carmona,' Juan J. Gomez-Reino,! Vicente Rodriguez-Valverde ? Dolores Montero ?
Eliseo Pascual-Gémez,* Emilio Martin Mola,® Luis Carreno,® and . .
Manuel Figueroa,” on behalf of the BIOBADASER Group ARTHRITIS & RHEUMATISM
Vol. 52, No. 6, June 2005, pp 1766—-1772
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TB Notuwé ne
« INH 9 usv €g

- RIF 4 unv €c

» INH plus Rifapentine am a &
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» INH plus Rifampin v ta3 unv €g
* RIF k@t PZA2 unv €g
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Proportion of MDR among new TB cases
Latest available data, 1994-2011
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* Figures are based on the most recent year for which data have been reported, which varies among countries.

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning
the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border
lines for which there may not yet be full agreement.
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Proportion of MDR among previously treated TB cases
Latest available data, 1994-2011
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The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning
the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border
lines for which there may not yet be full agreement.
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Countries that had reported at least one
XDR-TB case by Oct 2012

0
I Not applicable
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Diagnostic DST for rifampicin and isoniazid (1)

Among new bacteriologically-positive TB cases, 2009-2011
(& projections 2011-15 as per Global Plan)
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AOK'L WU OLEc
cEvaLoBnoiac

ceKAaotL kat uéodot

—MéBodocavaldoy LoV
c 2 TEPEGLA!L Ka

e AvToua@TOTTOLNUEY N OE LY PG
VAL Ka

‘Mop it akai ué6odot
—Genotype MTBDRplus, MTBDRsI
—Gene Xpert MTB/RIF
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rgaB WTB .......
rpoB MUT1Y ----
rpoB MUT2A -

rpoB MUT2B -+ f—=

rpaB MUT3 m
E

katG
katG WT
katG MUT1

ooooooo

B

katG MUT2 - Eﬁ

inhA -+
inhA WT1 -
inhA WT2 -
inhA MUTT -
inhA MUT2 -
inhA MUT3A -+
inhA MUT3B -

-------

ooooooo

rpoB WT1

rpoB WT8

B s

505 508 SO

1
rpoB MUTZ2A [HS256Y]
rpoB MUTZ2B (H52&6D]
rpoB MUT3 [S531LI

rpoB MUT1 [D5148W]

Table 2: Mutations in the gene katG and the corresponding wild type and mutation
probes

missing

wild type probels] analyzed codons mutation probe mutation

katG WT 315 katG MUT1 S315T1
katG MUT2 S315T2

Table 3: Mutations in the inhA promotor region and the corresponding wild type anc
mutation probes

missing analyzed

wild type probe nucleic acid position mutation probe mutation
inhA WT1 —15 nhA MUT C15T
—-16 inhA MUT2 A16G
inhA WT2 —8 inhA MUT3A T8C
inhA MUT3B T8A
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Smear (+) Smear (-) Sensitivity

M. tb 551/561 124/171 92.2%
(98.2%) (72.5%)

Rifampin 97.6%

resistance

Boehme CC N EnglJ Med 2010;363:1005-15.

Specificity

98.1%

98.1%



XAVIiXV ELOTNg,
TALVTOMOLNO NS KL
EAéY XoL EvaLoOBnoiac

. AmBiGo!ME Rcfe) # @ T L K8
 Amplified MTD (GenProbe)

* ProbeTec (Becton Dickinson)

* INNO-LIPA RIF (Innogenetics)

* GenoType Mycobacteria Direct,
MTBDRplus, MTBDRsIl, MTBC, CM/AS
(Hain Lifescience)

* Real-time PCR
* Gene Xpert MTB/RIF (Cepheid)
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KAPLAN - MEIER ESTIMATES OF THE PROPORTION OF PATIENTS SURVIVING
WITH TUBERCULOSIS ACCORDING TO STAGE OF HIV INFECTION AND
SUSCEPTIBILITY TO ANTI-TUBERCULOUS DRUGS.

- Susceptible TB & non-AIDS: N = 32
- Susceptible TB & AIDS: N=14
e Resistant TB & non-AIDS: N = 14
. Resistant TB & AIDS: N=44

0 6 12 18 24 30 36 42



ExkBaon MoAldAvav O eKT L Kfic
TBoeHVApvYyNnT L KOOGg

AocBeveic

Goble (USA) Tahaoglou (Turkey)
NEJM 1993 NEJM 2001
NoaxoBevov 134 158
ErxtitTuULvxila 56% 77%
AmrotvuvyxialYr 44% 23%
OTPOTA
Ovntérnrta 22% 4%




Extensively drug-resistant tuberculosis as a cause of deathin 2 @
patients co-infected with tuberculosis and HIV in a rural area
of South Africa

Meel R Gandhi, Antheny Moll, AWillem Sturm, Robert Pawinski, Thiloshini Govender, Umesh Lalloo, Kimberly Zeller, jason Andrews,

Gerald Friedland
Number (%)

Tuberculosis characteristics (n=53)
Pulmonary tube roulosis alone 40 [75%)
Pulmonary and extrapulmaonary tuberculosis 13 (25%)
Sputum-smear positive 42 (79%)
Sputum-smeaar nagatie 11 {21%)
Previous tuberculosis treatment (n=47)
Mo previous treatment 26 (55%)
Previous treatment: cure or completed treatment 14 (30%)
Treatment default or failure 7 (15%)
Previous admission in past 2 years (n=42)
Admitted forany cause 28 (67%)
Mo previous admission 14 (33%)
HIV characteristics (n=44)
HIV-infected 4.4 (100%)
Cn antiretroviral therapy 15 (34%)

Lancet 2006, 368: 157 -8



Treatment Outcome of XDR-
Tuberculosis
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Treatment Outcome of MDR- and
XDR-TB

B
100 Log-rank
131 P=0.02
ul M‘u.%
L
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O 1
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E 40 MDR tuberculosis
m —
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Iseman MD NEJM 2008; 359: 657
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JOURNAL of MEDICINE

ESTARLISHED IN 1812 AUGUST 7, 2008 VOL. 359 NO.6

Comprehensive Treatment of Extensively Drug-Resistant
Tuberculosis

Carole D. Mitnick, Sc.D., Sonya S. Shin, M.D., Kwonjune J. Seung, M.D., Michael L. Rich, M.D.,
Sidney S. Atwood, B.A., Jennifer J. Furin, M.D., Ph.D., Garrett M. Fitzmaurice, Sc.D., Felix A. Alcantara Viru, M.D.,
Sasha C. Appleton, Sc.M., Jaime N. Bayona, M.D., Cesar A. Bonilla, M.D., Katiuska Chalco, R.N.,

Sharon Choi, M.S., Molly F. Franke, B.A., Hamish S.F. Fraser, M.B., Ch.B., Dalia Guerra, Rocio M. Hurtado, M.D.,
Darius Jazayeri, M.S., Keith Joseph, M.D., Karim Llaro, R.N., Lorena Mestanza, R.N., Joia S. Mukherjee, M.D.,
Maribel Muhoz, R.N., Eda Palacios, R.N., Epifanio Sanchez, M.D., Alexander Sloutsky, Ph.D.,
and Mercedes C. Becerra, Sc.D.




Patients Baseline Characteristics

Characteristic
Resistance and prior exposure

MNo. of previous treatment regimensz

Cumulati of previous treatme

MNo. of agents to which baseline isolate was resistant, of possible

Previous treatment {= inolone and an inject-
able agent (other than streptomycin) — no./total no. (%6)

Clinical data

HIV infection — no./total no. (%)

Bilateral, cavitary findings — no./total no. (%)
Hospitalized at treatment initiation — no./total no. (%)
Demographic data

Female sex — no./total no. (%)

Age —yr

XDR Tuberculosis

(N=43)

4.2+1.9

34.7423.7
8.4+1.1

42/48 (87.5)

0/48
26/45 (57.8)
3/48 (6.3)

17/48 (35.4)
32.0+9.9

MDR Tuberculosis

(N=603)

3.241.6
25.1116.6
5.3+1.5
378/600 (63.0)

9/587 (1.5)
315/573 (55.0)
26/603 (4.3)

241/603 (40.0)
31.5+12.4

P Valuey

<0.001
=0.001
<0.001
=0.001

1.00
0.72
0.47

0.54
0.76

Mithnik CD NEJM 2008; 359: 563




Treatment Outcome of XDR and
MDR-Tuberculosis

Outcome
Response at end of treatment
Good outcome — no. (%)
Cured
Completedy
Poor outcome — no. (%)
Defaulted:
Treatment failed§
Died

Time to interim response and to response at end
of treatment — median (95% Cl)

MNo. of days to culture conversion

Mo, of months to cure

XDR Tuberculosis

MDR Tuberculosis

(N=48) (N=603) Effect Estimate and P Value*
d 3
395 (65.6)
S (U.8)
19 (39.6) 198 (32.8) OR, 1.32;95% Cl, 0.72-2.42; P=0.36
3 (6.2) 62 (10.3)
5 (10.4) 3
11 (22.9) 123 (20.4)

@?_115}

61 {59@ HR, 0.63;95% Cl, 0.45-0.89; P=0.008

26.0 (24.6-27.8)

24.8 (24.5-25.2) HR, 0.83;95% Cl, 0.56-1.21; P=0.33

Mithnik CD NEJM 2008; 359: 563




Outcomes of MDR-TB treatment
For MDR-TB patients started on treatment in 2009

N Treatment success ¥ Died " Treatment failure ¥ Loss to follow-up B Unknown

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

l Il

AFR [26; 6143]

AMR [21; 2340]

EMR [14; 511]

EUR [23; 14158]

SEAR [8; 1140]

WPR [15; 1027]

Global [107; 25319]




First-line drugs
A

A

Second-line drugs

'\1\'

Increasing
) oo potency, reliability,
F‘fﬂf_‘“’f;* reproducibility of
F?;rg;;it:amide susceptibility testing
Ethambutol
Fluoroquinolones

(moxifloxacin, gatifloxacin,
levofloxacin)

Injectable agents:
Aminoglycosides (streptomycin,
amikacin, kanamycin)
Polypeptides (capreomycin)

Oral bacteriostatic agents:
(ethionamide, protionamide, cycloserine,
terizidone, p-aminosalicylic acid, thioacetazone)

Agents with unclear efficacy (clofazimine,
amoxicillin plus clavulanate, clarithromycin, linezolid)

A

Decreasing
tolerability

\4




(N TR S I

General principles

. Incluge at least five drugs.

Include any first-line drugs to which the strain is susceptible.
Include an injectable for a prolonged period.

Include a quinolone.

Consider drug resistance data (of individual or region} and the
patient’s treatment history when designing a regimen.

120




Treatment phases

e Duration Characteristics
Initial phase At least six months « Close monitoring for
and until sputum side-effects
smears and cultures
are continuously « At least five drugs
negative « Includes injectable
Continuation 12-18 months « Fewerside-effects

phase

Usually only oral drugs

121



Use any available

One of One of
PLUS these these

Begin with any
First line agents to

Which the isolate is
Susceptible First-line drugs Fluoroquinolones Injectable agents

Add a o
Fluoroquinolone Pyrazinamide _ Amikacin _
And an injectable Levofloxacin Capreomycin
Drug based on Ethambutol Moxifloxacin Streptomycin
susceptibilities Kanamycin

122
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Use any available

One of One of
PLUS these these

Begin with any
First line agents to

Which the isolate is
Susceptible First-line drugs Fluoroquinolones Injectable agents

Add a o
Fluoroquinolone Pyrazinamide _ Amikacin _
And an injectable Levofloxacin Capreomycin
Drug based on Ethambutol Moxifloxacin Streptomycin
susceptibilities Kanamycin

Pick one or more of these

Oral second line drugs

Add 29 line drugs until you
have 4-6 drugs to which
isolate is susceptible (which
have not been used
previously) PAS

Cycloserine
Ethionamide

123




Use any available

One of One of
PLUS these these

Begin with any
First line agents to

Which the isolate is
Susceptible First-line drugs Fluoroquinolones Injectable agents

Add a o
Fluoroquinolone Pyrazinamide _ Amikacin _
And an injectable Levofloxacin Capreomycin
Drug based on Ethambutol Moxifloxacin Streptomycin
susceptibilities Kanamycin

Pick one or more of these

Add 2™ line drugs until you Oral second line drugs

have 4-6 drugs to which Cycloserine
isolate is susceptible (which . .
have not been used Ethionamide
previously) PAS

Step 3 Consider use of these

If there are not 4- . .
6 drugs available Third line drugs

consider 3" line _ _ _ .
in consult with Imipenem  Linezolid Macrolides

MDRTB experts Amoxicillin/Clavulanate




The Development Pipeline for New TB
Drugs

ARy Frechirse crmlpprml Lhingal Sermmiopmast
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dapuakwy PZA LE KL VOA6Y N A
EMB.
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2 VUTTEPAOUAT U

» HOepameia TNgMDR-TB Ei{V a (L
TEPIMAOKN KA L OAL Y6T EPO
ATTOTEAEOCUAT LKAATSO6 AL TH
YyiLaeEvaiolnrtnTB.

» YmoAdoyileETaLlL OoT L U6V o T O
1/3 Twy aocB eevoy u € MDRTB

AaduBav el daMTOTEAEOCUAT L K7
Bepareia.

» QotéxogcTtovLIIOY €ivat ©to 75%
TWwYy aocbBesvoy va BepamrevvrtEL
ENTL TL Xwa.

» Néa dappuarka HE OPaocnNévavTT.L
TWY ToOALVAVOEKT L KOV
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