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-- There are There are not Clinical Trialsnot Clinical Trials comparing differentcomparing different
Regimes and DrugsRegimes and Drugs

-- There are only many There are only many personalpersonal experiences andexperiences and
Publications showing very different resultsPublications showing very different results

-- The The RecommendationsRecommendations of the most important of the most important SocietiesSocieties
have changed in the last decades and has not agreementhave changed in the last decades and has not agreement

-- Currently there are very Currently there are very controversialcontroversial issues, sometimesissues, sometimes
with difficult agreementwith difficult agreement

PrinciplesPrinciples of MDRof MDR--TB regimen designTB regimen design
Many Many ControversialControversial Issues to AddressIssues to Address



1.  How to approach 1.  How to approach DiagnosisDiagnosis of MDR?. Reliability of DSTof MDR?. Reliability of DST

2. How 2. How Many DrugsMany Drugs to Treat MDRto Treat MDR--TB ?TB ?

3. 3. RationalRational Use of the FLD and SLDUse of the FLD and SLD

5. Roll of the 5. Roll of the SurgerySurgery in the Treatment of MDRin the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
StandardizedStandardized vsvs IndividualizedIndividualized RegimesRegimes





How to approach diagnosis
of MDR-TB? 

...The selection of anti-TB agents is based
upon the historyhistory of previous therapytherapy

and the results of reliablereliable DSTDST.
ATS. A Statement by the Committee on Therapy. Treatment Drug-Resistant TB. Am Rev Respir Dis 1966;94:125-7



Initiation of drug therapy in patients with proven
MDR-TB requires assessment of the history of

treatment as well as meticulous laboratory
studies to characterize the susceptibility of the

specific strain

Iseman MD. Treatment of Multidrug-Resistant Tuberculosis. N Eng J Med 1993; 329: 784-91

...previous therapy with a drug for more than
a month was associated with diminished efficacy
of that drug regardless of in vitro tests indicating

susceptibility. These results place a great premium
on obtaining records of therapy



How to approach Diagnosis
of MDR-TB?

-- HistoryHistory, , detaileddetailed andand directeddirected, , ofof previousprevious
drugsdrugs, , lookinglooking forfor::

-- Real Real oror falsefalse monotherapiesmonotherapies

-- HighlyHighly QualifiedQualified SpecialistSpecialist::
-- SecondSecond--lineline drugsdrugs
-- HistoryHistory ofof drugsdrugs in country in country oror regionregion
-- MinimumMinimum 1 1 hourhour forfor firstfirst consultationconsultation
-- ““Display of boxes and pills used in countryDisplay of boxes and pills used in country””



Accumulative percentage of Accumulative percentage of SM Resistant CulturesSM Resistant Cultures
BMRC Study on SM, 1947BMRC Study on SM, 1947

%%

Days since Start of Treatment Days since Start of Treatment 

BMRC. Br Med J 1948; 2: 769-82

The The MonotherapyMonotherapy for for 
+ 1 month+ 1 month is the bestis the best

Predictor for ResistantPredictor for Resistant
to this Drugto this Drug



Appearance of resistance to INH administrated in Appearance of resistance to INH administrated in MonotherapyMonotherapy

Resistant MutantsResistant Mutants

Sensitive Bacilli                        Sensitive Bacilli                        

Months after Start of Treatment  Months after Start of Treatment  No. of No. of 
viable bacilliviable bacilli

Mitchison DA. En: Heaf F, et al. Churchill, London, 1968

The The MonotherapyMonotherapy for for 
+ 1 month+ 1 month is the bestis the best

Predictor for ResistantPredictor for Resistant
to this Drugto this Drug
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Creating Drug Resistance in a 49-Year-Old Patient



Drug January February March April May June July August September October Nevember December
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Culture**   
DST***    

H: Isoniacida R: Rifampicina Z: Pirazinam.E: Etambutol S: Estreptom. Kn:Kanamicina Ak: AmikacinaCp:Capreomic.Ofl: Ofloxacina Cip: Ciproflox. Eth: Etionam. Pth: Protionam
Pas: PAS Cs. Cicloserina Cfz:Clofazim. *: Otros  

**Cultivo: Reseñar el resultado del cultivo en la fecha realizada ***Sensib.: Reseñar el resultado del antibiograma en la fecha realizada

Patient:                   
Year                         

ModelModel ofof Drug Drug HistoryHistory
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Sensib***    

H: Isoniacida R: Rifampicina Z: Pirazinam.E: Etambutol S: Estreptom. Kn:Kanamicina Ak: AmikacinaCp:Capreomic.Ofl: Ofloxacina Cip: Ciproflox. Eth: Etionam. Pth: Protionam
Pas: PAS Cs. Cicloserina Cfz:Clofazim. *: Otros  

**Cultivo: Reseñar el resultado del cultivo en la fecha realizada ***Sensib.: Reseñar el resultado del antibiograma en la fecha realizada

Paciente D.:   Pepe Caminero                
Año                 1996                    

ModelModel ofof Drug Drug HistoryHistory
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H: Isoniacida R: Rifampicina Z: Pirazinam.E: Etambutol S: Estreptom. Kn:Kanamicina Ak: AmikacinaCp:Capreomic.Ofl: Ofloxacina Cip: Ciproflox. Eth: Etionam. Pth: Protionam
Pas: PAS Cs. Cicloserina Cfz:Clofazim. *: Otros  

**Cultivo: Reseñar el resultado del cultivo en la fecha realizada ***Sensib.: Reseñar el resultado del antibiograma en la fecha realizada

Paciente D.:         Pepe Caminero          
Año                        1998 

ModelModel ofof Drug Drug HistoryHistory
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H: Isoniacida R: Rifampicina Z: Pirazinam.E: Etambutol S: Estreptom. Kn:Kanamicina Ak: AmikacinaCp:Capreomic.Ofl: Ofloxacina Cip: Ciproflox. Eth: Etionam. Pth: Protionam
Pas: PAS Cs. Cicloserina Cfz:Clofazim. *: Otros  

**Cultivo: Reseñar el resultado del cultivo en la fecha realizada ***Sensib.: Reseñar el resultado del antibiograma en la fecha realizada

Paciente D.:       Pepe Caminero            
Año                  1999       

ModelModel ofof Drug Drug HistoryHistory



Droga Enero Febrero Marzo Abril Mayo Junio Julio Agosto Septiembre Octubre Noviembre Diciembre
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H: Isoniacida R: Rifampicina Z: Pirazinam.E: Etambutol S: Estreptom. Kn:Kanamicina Ak: AmikacinaCp:Capreomic.Ofl: Ofloxacina Cip: Ciproflox. Eth: Etionam. Pth: Protionam
Pas: PAS Cs. Cicloserina Cfz:Clofazim. *: Otros  

**Cultivo: Reseñar el resultado del cultivo en la fecha realizada ***Sensib.: Reseñar el resultado del antibiograma en la fecha realizada

Paciente D.:           Pepe Caminero        
Año                      2001   

ModelModel ofof Drug Drug HistoryHistory



Drug Drug SusceptibilitySusceptibility TestTest (DST)(DST)



-- Drug Drug SusceptibilitySusceptibility TestTest::

-- InformationInformation arrivesarrives quite late (3quite late (3--4 4 MonthsMonths))
-- CorrelationCorrelation betweenbetween ““in vitroin vitro”” and and ““in vivoin vivo””

isis notnot thethe ideal (except for H and R)ideal (except for H and R)
-- AlwaysAlways shouldshould be done be done onon firstfirst lineline drugsdrugs
-- InterpretationInterpretation ofof resultsresults isis keykey

How to approach Diagnosis
of MDR-TB?





Drug 
SusceptibilitySusceptibility

Test to FirstFirst Line
Anti-TB Drugs



Drug Resistance Predictive ValuesDrug Resistance Predictive Values
Based on SRLN Drug Susceptibility TestingBased on SRLN Drug Susceptibility Testing
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Calibration of D.S.T.Calibration of D.S.T.

- Level of susceptibility of presumably susceptible strains
- Determination of level of susceptibility at which

treatment response changes

To obtain clinically most relevant in vitro To obtain clinically most relevant in vitro 
criterion of resistancecriterion of resistance

Comparison of susceptibility of a sample of strains from never treated 
patients (PS) with that of a sample strains from patients who had been 

treated with the drug for at least 6 months (PR)
PS: >100 strains; PR: >50 strains

Courtesy: SJ Kim, NRL Korea, IUATLD



Cumulative Distribution of Susceptibility to Cumulative Distribution of Susceptibility to INHINH
(Tests done in L-J medium using the absolute concentration method and proportion method)
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RIFAMPICIN
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Courtesy: SJ Kim, NRL Korea, IUATLD



Comparison of Critical Concentrations of  Comparison of Critical Concentrations of  EthambutolEthambutol
Between Two Different LaboratoriesBetween Two Different Laboratories

(Tests done in L(Tests done in L--J medium using the absolute concentration method)J medium using the absolute concentration method)

KPS=Probably susceptible Korean strains; BPR=Probably resistant British strains;
HKPS=Probably susceptible Hong Kong  strains
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KPS=Probably susceptible Korean strains; BPR=Probably resistant British strains;
HKPS=Probably susceptible Hong Kong  strains Courtesy: SJ Kim, NRL Korea, IUATLD



Drug SusceptibilitySusceptibility
Test to SecondSecond

Line Anti-TB Drugs



DST to SLD. We do DST to SLD. We do NotNot Really Really KnowKnow

•• FewFew studies publishedstudies published
–– Insufficiently inInsufficiently in--depthdepth

•• too few strains includedtoo few strains included
•• classification of strains as S or R: ??classification of strains as S or R: ??
•• emphasis on interemphasis on inter--lab precision, not accuracylab precision, not accuracy

–– i.e. multii.e. multi--centre study centre study PfyfferPfyffer, JCM 1999, JCM 1999

•• STOP TB STOP TB projectproject
–– Better definition of critical concentrationsBetter definition of critical concentrations



FactorsFactors LeadingLeading toto PoorPoor ReliabilityReliability
ResultsResults in DST in DST toto SLDSLD

1.The 1.The in vitroin vitro resistance criteria may not reflect resistance criteria may not reflect 
clinicalclinical responseresponse

2. Attainable 2. Attainable drug concentrationdrug concentration in the lesions varies in the lesions varies 
greatly and close to greatly and close to MICMIC; level of resistance may ; level of resistance may 
vary and close to MIC at which test may be difficult vary and close to MIC at which test may be difficult 
to distinguish to distinguish SusceptSuscept. and Resistance. and Resistance

3. 3. FragilityFragility of SLD to physicochemical test of SLD to physicochemical test environmentenvironment

Cortesía: SJ Kim, NRL Korea, IUATLD



1

10

100

0 10 20 30 40 50 60 70 80

RIF
INH PAS

SM

PZA

KM
CPM

TUM

CS

CFX

OFX EMB

PTH

Approximate Ratio of Approximate Ratio of CmaxCmax to Minimal Inhibitory Concentrationsto Minimal Inhibitory Concentrations

RatioRatio
CmaxCmax//
MICMIC
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Drug:Drug: dissolution;dissolution;
sterilization; dilution;sterilization; dilution;
storagestorage

Media preparation:Media preparation:
heat inactivation;heat inactivation;
protein bindingprotein binding

Antagonists in medium:Antagonists in medium:
PhospholipidsPhospholipids↔↔SM;
D-alanine↔↔CS;
methionine↔↔PAS;
polyamines/ions↔↔EMB
pH: PZA (acidic);
SM (neutral)

Physicochemical Test Environment (AffectingPhysicochemical Test Environment (Affecting
DST Results): Drug potency / stability in mediumDST Results): Drug potency / stability in medium

Cortesía: SJ Kim, NRL Korea, IUATLD



-- InoculumInoculum:: SizeSize
DispersionDispersion
ViabilityViability
RepresentativenessRepresentativeness

-- Incubation:Incubation: Time (period)Time (period)

PhysicochemicalPhysicochemical Test EnvironmentTest Environment
(Affecting DST Results)(Affecting DST Results)

CortesCortesíía: SJ a: SJ KimKim, NRL , NRL KoreaKorea, IUATLD, IUATLD



KimKim SJ, et alSJ, et al

TDST TDST toto SLD. SLD. DiscrepancyDiscrepancy betweenbetween thethe SupranatSupranat. . ReferRefer. . LaboratoriesLaboratories



Calibration of D.S.T.Calibration of D.S.T.

- Level of susceptibility of presumably susceptible strains
- Determination of level of susceptibility at which

treatment response changes

To obtain clinically most relevant in vitro To obtain clinically most relevant in vitro 
criterion of resistancecriterion of resistance

Comparison of susceptibility of a sample of strains from never treated 
patients (PS) with that of a sample strains from patients who had been 

treated with the drug for at least 6 months (PR)
PS: >100 strains; PR: >50 strains

Courtesy: SJ Kim, NRL Korea, IUATLD
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Ethionamide
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Cycloserine (40mcg/ml)
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What is the true value of the
Drug Drug SusceptibilitySusceptibility TestTest?

FirstFirst LineLine DrugsDrugs
-- VeryVery GoodGood forfor HH andand RR
-- LessLess forfor S S andand E (More E (More 

reliablereliable thethe SuscSusc. . ResultResult))
-- Z Z needsneeds BACTEC in BACTEC in manymany countriescountries



SecondSecond LineLine DrugsDrugs
-- RelativelyRelatively goodgood forfor AminoglycosidesAminoglycosides

andand QuinolonesQuinolones
-- LowLow ReliabilityReliability in in thethe othersothers, , aboveabove allall::

-- EthEth//PthPth, , CsCs, PAS, PAS

What is the true value of the
Drug Drug SusceptibilitySusceptibility TestTest?



Diagnosis of MDR-TB
Individual Management:Individual Management:

-- HistoryHistory, detailed and directed, of previous drugs , detailed and directed, of previous drugs 
taken in the pasttaken in the past

-- Supported by Supported by DSTDST to H and R and, if possible, to H and R and, if possible, KnKn and Ofand Of

N.T.P. Management:N.T.P. Management:
-- HistoryHistory of previous drugs administered, in the of previous drugs administered, in the past, past, 

in the Countryin the Country
-- Supported by Supported by DSTDST Surveillance above all to H and RSurveillance above all to H and R



1.  How to approach Diagnosis of MDR?. Reliability of DST1.  How to approach Diagnosis of MDR?. Reliability of DST

2. How 2. How Many DrugsMany Drugs to Treat MDRto Treat MDR--TB ?TB ?

3. Rational Use of the FLD and SLD3. Rational Use of the FLD and SLD

5. Roll of the Surgery in the Treatment of MDR5. Roll of the Surgery in the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
Standardized Standardized vsvs Individualized RegimesIndividualized Regimes



How How ManyMany SecondSecond
LineLine DrugsDrugs are 

Necessary for Good
Re-Treatment?

2, 3, 4, 5, 6, 7, 8, 9...2, 3, 4, 5, 6, 7, 8, 9...



...When resistance to S+H, or to all three primary
drugs (S+H+P) is present. Reliance must be placed 
entirely on TWOTWO or THREE THREE other appropiate drugs.

Z, Et, Cs, Kn and Vi are available
ATS. A Statement of the Committee on Therapy. Am Rev Respir Dis 1965; 92: 508-512

How Many Drugs to Treat MDR-TB?
History of American Thoracic Society Recommendations (1)

...However, in most instances, TWOTWO or THREETHREE drugs,
to which the patient´s organisms are susceptible

and which have never been used,
can be combined into a suitable regimen

ATS. A Statement by the Committee on Therapy. Treatment Drug-Resistant TB. Am Rev Respir Dis 1966;94:125-7



Unfortunately, good data are not available on the relative
effectiveness of various regimens and the necessary

duration of treatment for patients with organisms
resistant to both H+R. Moreover, many such patients will

have resistance to other FLD when resistance is
discovered. Because of the poor outcome in such cases, 

it is preferable to give AT LEAST THREEAT LEAST THREE new drugs
to which the organism is susceptible.

ATS. Treatment of Tuberculosis. Am J Respir Crit Care Med 1994; 149: 1359-1374

How many Drugs to Treat MDR-TB?
History of American Thoracic Society Recommendations (2)



ATS/CDC/IDSA. Treatment of Tuberculosis. Am J Respir Crit Care Med 2003; 167: 603-662

...always attempt to employ at least three previously
unused drugs to which there is in vitro susceptibility (one

an injectable agent)

Do not limit the regimen to three agents if other
previously unused drugs that are likely to be active are 

available. In patients with MDR organisms in whom there
is resistance to FLD in addition to H+R, regimens
employing FOURFOUR to SIXSIX medications appear to be 

associated with better results (Goble, Park, Geerligs)

How many Drugs to Treat MDR-TB?
History of American Thoracic Society Recommendations (3)
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Treatment of 171 patients with pulmonary tuberculosis
resistant to Isoniazid and Rifampin

Resistant (Number) Goble M, et al. N Eng J Med 1993; 328: 527-32

-- Median: Median: ResistantResistant 6 6 drugsdrugs ((receivedreceived 6 Dr.)6 Dr.)
-- 134 Cases: 65% responded; 35% 134 Cases: 65% responded; 35% failurefailure
-- 51 51 (30%)(30%) adverseadverse reactionreaction toto changechange DrugsDrugs
-- > > FailureFailure: : Un.AnUn.An:: < < previouslypreviously unusedunused drugsdrugs, > in , > in 
vitrovitro resistantresistant, , + Dr. + Dr. PreviousPrevious, , andand Male Male ((Mult.AnMult.An))
-- DidDid notnot compare compare differentdifferent numbernumber ofof drugsdrugs
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Outcome of Chemotherapy in 107 Patients with Pulmonary
Tuberculosis resistant to Isoniazid and Rifampin

Resistant (%) Park SK, et al. Int J Tuberc Lung Dis 1998; 2: 877-884

-- Median: Median: ResistantResistant 5.9 5.9 DrugsDrugs
-- 63 Cases: 82.5% responded; 17,5% 63 Cases: 82.5% responded; 17,5% FailureFailure
-- UnivarUnivar. . analysisanalysis: : UnfavourableUnfavourable response response 

associatedassociated withwith ResistantResistant > N> Nºº DrugsDrugs
-- DidDid notnot compare compare differentdifferent numbernumber ofof drugsdrugs
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Multidrug-resistant tuberculosis: long-term
treatment outcome in the Netherlands

-- 44 cases: 38 PTB 44 cases: 38 PTB SmSm++
-- Median: Median: ResistantResistant 5 5 DrugsDrugs
-- Median: Median: 6 6 DrugsDrugs TreatmentTreatment (4(4--9). 9). 36 H, 39 36 H, 39 CfCf
-- SignificantSignificant SideSide EffectsEffects: 24 (54%): 24 (54%)
-- 75% 75% CuredCured, 14% , 14% DiedDied, 11% , 11% notnot knownknown
-- Total Total CostCost perper case: $60,000case: $60,000
-- DidDid notnot compare compare differentdifferent numbernumber ofof drugsdrugs

77

1616

44
22

6666
33

Patterns of MDR
Geerligs WA, et al. Int J Tuberc Lung Dis 2000; 4: 758-764



...In cases with MDR resistance affecting both RIF and INH, treatment should
be started with at least THREETHREE drugs to which the organism is sensitive and

continued until sputum cultures become negative, after which TWO should be 
continued for at least nine months more

Recommendation of BTS. Chemotherapy and management of TB in the UK. Thorax 1990; 45: 403-408

How many drugs to treat MDR-TB ?
History of British Thoracic Society Recommendations

... Treatment of MDR-TB should start with FIVEFIVE or MOREMORE drugs
to which the organism is, or is likely to, susceptible and continued
until sputum cultures become negative. Drug treatment then has

to be continued with at least three drugs ..... for a minimum of nine
further months and perhaps to 24 months ....(Iseman NEJM 1993: 329: 784)

BTS Guidelines. Recommendations 1998. Thorax 1998; 53: 536-548



A tuberculosis retreatment regimen
should always include at least
FOUR but possibly as many as

SIXSIX or SEVENSEVEN drugs.
The number of drugs used
varies depending on the
extent of disease and the

potency of the available agents
Iseman MD. Treatment of Multidrug-Resistant Tuberculosis. N Eng J Med 1993; 329: 784-91
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Treatment of 171 patients with pulmonary tuberculosis
resistant to Isoniazid and Rifampin

Resistant (Number) Goble M, et al. N Eng J Med 1993; 328: 527-32

-- Median: Median: ResistantResistant 6 6 drugsdrugs ((receivedreceived 6 Dr.)6 Dr.)
-- 134 Cases: 65% responded; 35% 134 Cases: 65% responded; 35% failurefailure
-- 51 51 (30%)(30%) adverseadverse reactionreaction toto changechange DrugsDrugs
-- > > FailureFailure: : Un.AnUn.An:: < < previouslypreviously unusedunused drugsdrugs, > in , > in 
vitrovitro resistantresistant, , + Dr. + Dr. PreviousPrevious, , andand Male Male ((Mult.AnMult.An))
-- DidDid notnot compare compare differentdifferent numbernumber ofof drugsdrugs



But, what Evidence exists
about this theme ?

MostMost ofof thethe articlesarticles werewere
publishedpublished beforebefore thethe

introductionintroduction ofof RIFRIF, in , in thosethose
withwith organismsorganisms ResistantResistant toto

H+SH+S



USA. Schwartz Kn-Z-Eth-Cs 6-12 64 57 %
JAMA 1962; 181:134

UK. Pines Z-Eth-Cs-Vi-Th 12-24 39 100 %
Chest 1962; 53: 163

Morocco. Chicou Kn-Eth-Cs-Vi-P 4-12 31 67,7 %
RevTuberc1962;26:867

USA. Kass Kn-Z-Eth-Cs 21-37 98 94,8 %
Tubercle1965;46:151-80 E-Cm-Th

Germany. Schütz Eth-Cs-P 6 34 85 %
PraxisPneum1964;18:288

ReRe--TreatmentTreatment withwith onlyonly 3 3 DrugsDrugs (1)(1)
Reference Drugs Follow-up (m) Nº Cases Sm Conversion

How How ManyMany DrugsDrugs are are NecessaryNecessary forfor
ReRe--TreatmentTreatment withoutwithout H+RH+R??



How How ManyMany DrugsDrugs are are NecessaryNecessary forfor
ReRe--TreatmentTreatment withoutwithout H+RH+R??

Hungary. Böszörmenyi Z-Eth-Cs 3 31 51,6 %
Tubercle 1965;46:143

USA. Lester Kn-Z-Eth-Cs- 6-60 146 83.5 %
AmRevRespirDis1968;97:392-8        

Poland. Zierski Z-Eth-Cs 3-9 65 92,4 %
Tubercle 1964;45:96

Czechosl. Tousek Z-Eth-Cs 60-84 55 96 %
Tubercle 1967;48:27

Spain. March Z-Eth-Cs-Vi-E 6-18 33 93,4 %
RevClinEsp1968;109:117

ReRe--TreatmentTreatment withwith onlyonly 3 3 DrugsDrugs (2)(2)
Reference Drugs Follow-up(m) Nº Cases Sm Conversion





How How ManyMany DrugsDrugs are are NecessaryNecessary forfor
ReRe--TreatmentTreatment withoutwithout H+RH+R??

--From a Bacteriological point of view, with From a Bacteriological point of view, with 3 good3 good
SLD could be enough SLD could be enough ((natural resistant mutants >10natural resistant mutants >101515))

-- However, many times in the filed some drugs However, many times in the filed some drugs 
can be compromised, or they are very weakcan be compromised, or they are very weak

-- For this reason, in NTP conditions, a SLD regimeFor this reason, in NTP conditions, a SLD regime
should have should have ……..at least FOUR drugsat least FOUR drugs……

-- Sometimes, when several drugs could be compromisedSometimes, when several drugs could be compromised
or are very weak, could be justified More than Fouror are very weak, could be justified More than Four



1.  How to approach Diagnosis of MDR?. Reliability of DST1.  How to approach Diagnosis of MDR?. Reliability of DST

2. How Many Drugs to Treat MDR2. How Many Drugs to Treat MDR--TB ?TB ?

3. 3. RationalRational Use of the FLD and SLDUse of the FLD and SLD

5. Roll of the Surgery in the Treatment of MDR5. Roll of the Surgery in the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
Standardized Standardized vsvs Individualized RegimesIndividualized Regimes



ANTIMYCOBACTERIAL DRUGSANTIMYCOBACTERIAL DRUGS

1. ISONIAZID1. ISONIAZID 2. RIFAMPICIN2. RIFAMPICIN
3. PYRAZINAMIDE3. PYRAZINAMIDE 4. ETHAMBUTOL4. ETHAMBUTOL
5. STREPTOMYCIN5. STREPTOMYCIN 6. CAPREOMYCINE6. CAPREOMYCINE
7. KANAMYCIN7. KANAMYCIN 8. AMIKACIN8. AMIKACIN
9. ETHION. 9. ETHION. –– PROTHIONAMIDEPROTHIONAMIDE 10. CYCLOSERINE10. CYCLOSERINE--TERIZ.TERIZ.
11. P.A.S.11. P.A.S. 12. THIACETAZONE12. THIACETAZONE
13. QUINOLONES:13. QUINOLONES: 14. CLOFAZIMIDE14. CLOFAZIMIDE

-- CIPROFLOXACINCIPROFLOXACIN 15. Others:15. Others:
-- OFLOXACIN  OFLOXACIN  -- LEVOFLOX. LEVOFLOX. -- MOXIFLOXMOXIFLOX -- MACROLIDES, CLAVULANATEMACROLIDES, CLAVULANATE., Etc., Etc

AT LEAST AT LEAST 44 FOR GOOD RETREATMENT!FOR GOOD RETREATMENT!



Rational Classification of Anti-TB Drugs

Group 1: First Line Drugs, Oral (H,R,E,Z)

Group 2: Injectables: Sm, Km, Ak, Cm

Group 3: Quinolones: Cp, Of, Lf, Mox.,Gat

Group 4: Other Second Line Drugs:
Et, Pth, Cs, PAS

Group 5: Reinforcement Drugs (poor) :
Am/Cl, Clof, Clar., Th, >> INH

All
Possible

1

1

Until
4 New

ExceptionalExceptional
IfIf < 4< 4



1.  How to approach Diagnosis of MDR?. Reliability of DST1.  How to approach Diagnosis of MDR?. Reliability of DST

2. How Many Drugs to Treat MDR2. How Many Drugs to Treat MDR--TB ?TB ?

3. Rational Use of the FLD and SLD3. Rational Use of the FLD and SLD

5. Roll of the Surgery in the Treatment of MDR5. Roll of the Surgery in the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
Standardized Standardized vsvs Individualized RegimesIndividualized Regimes



Am Rev Am Rev RespirRespir DisDis 1968; 7:3921968; 7:392--398 398 

83,5% Sputum Conversion at 483,5% Sputum Conversion at 4ºº Month,Month,
using only 3 Drugs including using only 3 Drugs including KnKn duringduring

1616--24 Weeks24 Weeks

LenghtLenght ofof thethe InjectableInjectable in MDRin MDR--TB TB RegimeRegime



Based in its Theoretically only Based in its Theoretically only ExtracellularExtracellular action, the WHO andaction, the WHO and
the IUATLD recommend only the IUATLD recommend only 2 Months2 Months in the Category IIin the Category II





LenghtLenght ofof thethe InjectableInjectable in MDRin MDR--TB TB RegimeRegime
CONCLUSSIONSCONCLUSSIONS

-- There are not Studies comparing different Length in theThere are not Studies comparing different Length in the
the the aminoglycosideaminoglycoside, as in efficacy as in toxicity, as in efficacy as in toxicity

--There are some studies showing good resultsThere are some studies showing good results
with only with only 1616--24 Weeks24 Weeks

-- Although only Although only ExtracellularExtracellular action has beenaction has been
assumed, it is possible good assumed, it is possible good IntracellularIntracellular actionaction

Preferable until culture (Preferable until culture (--) or ) or 6 Months6 Months, but it could be prolonged if, but it could be prolonged if
the Regime is week after stopping the the Regime is week after stopping the InjectableInjectable



1.  How to approach Diagnosis of MDR?. Reliability of DST1.  How to approach Diagnosis of MDR?. Reliability of DST

2. How Many Drugs to Treat MDR2. How Many Drugs to Treat MDR--TB ?TB ?

3. Rational Use of the FLD and SLD3. Rational Use of the FLD and SLD

5. Roll of the 5. Roll of the SurgerySurgery in the Treatment of MDRin the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
Standardized Standardized vsvs Individualized RegimesIndividualized Regimes



What is the role of What is the role of 
SURGERY in the treatment SURGERY in the treatment 

of MDRof MDR--TB ?TB ?



130 MDR130 MDR--TB TB TreatedTreated withwith SurgerySurgery (63%). (63%). MortalityMortality by by thethe SurgerySurgery: 10 (: 10 (8%8%))



OnlyOnly 3 HIV3 HIV-- surgicalsurgical proceduresprocedures (2 (2 drainagesdrainages in in empyemaempyema TB TB andand 1 1 resectionresection))

Clin Infect Dis 2005; 40: 968-75





Role of Role of SURGERYSURGERY in MDRin MDR--TBTB

-- Only indicated if :Only indicated if :
-- There are not 4 drugs available (rare)There are not 4 drugs available (rare)
-- The lesion is localised (very rare)The lesion is localised (very rare)
-- There is sufficient respiratory reserve (very rare)There is sufficient respiratory reserve (very rare)

-- Even in this situation, it must be remembered:Even in this situation, it must be remembered:
-- High morbidityHigh morbidity--mortalitymortality
-- Lesions are not sterilisedLesions are not sterilised

Only indicated in very Only indicated in very 
exceptional circumstances!exceptional circumstances!



1.  How to approach Diagnosis of MDR?. Reliability of DST1.  How to approach Diagnosis of MDR?. Reliability of DST

2. How Many Drugs to Treat MDR2. How Many Drugs to Treat MDR--TB ?TB ?

3. Rational Use of the FLD and SLD3. Rational Use of the FLD and SLD

5. Roll of the Surgery in the Treatment of MDR5. Roll of the Surgery in the Treatment of MDR--TBTB

Many Many ControversialControversial Issues in MDR TreatmentIssues in MDR Treatment

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. 6. Approach to the Ideal Regime in MDRApproach to the Ideal Regime in MDR--TB.TB.
StandardizedStandardized vsvs IndividualizedIndividualized RegimesRegimes



MDRMDR--TB TB TreatmentTreatment
LowLow andand MiddleMiddle IncomeIncome CountriesCountries



Chemotherapy in TBChemotherapy in TB
Standard Standard RetreatmentRetreatment Regimen  Regimen  

1. New KB+ Cases :1. New KB+ Cases : 2 HRZE / 4 HR2 HRZE / 4 HR
2 HRZE / 6 HT(E)2 HRZE / 6 HT(E)

2. Standard 2. Standard RetreatmentRetreatment:: 2 HREZS/1 HRZE/5 H2 HREZS/1 HRZE/5 H33RR33EE33

-- Will cure:Will cure:
-- All All RelapsesRelapses. They could be cured with the same Initial Treatment. They could be cured with the same Initial Treatment
-- All All DefaultsDefaults. They could be cured with the same Initial Treatment. They could be cured with the same Initial Treatment
-- 5050--60% of Failures. 60% of Failures. 

Important Risk of Amplification
of Resistances in Failures



Influence of Influence of MDRMDR in the Cure of in the Cure of Untreated Untreated Cases Cases 



1. 1. What should we do with Patients who What should we do with Patients who FAILFAIL with with 
the Initial St. Treatment the Initial St. Treatment ?  ?  2 HRZE/4 HR 2 HRZE/4 HR (6HE)(6HE)

NTP Most Important Problems with MDR
What should they do in the Suspect of Res. Waiting DST Results

2. What should we do with Patients who 2. What should we do with Patients who FAILFAIL with with 
the Standardised the Standardised RetreatmentRetreatment Scheme with Scheme with 
FirstFirst--Line Drugs?Line Drugs? 2 HREZS / 1 HRZE / 5 H2 HREZS / 1 HRZE / 5 H33RR33EE33

3. 3. What should we do with Patients who What should we do with Patients who FAILFAIL with with 
a lot of  Regimes and they have received a lot of  Regimes and they have received 
many drugs and associationsmany drugs and associations??



In N.T.P. ConditionsIn N.T.P. Conditions
it is necessary it is necessary 

SimplifySimplify the complex the complex 
Management ofManagement of
MDRMDR--TBTB CasesCases



1. 1. What should we do with What should we do with 
Patients who Patients who FAILFAIL with the with the 

Initial St. Treatment Initial St. Treatment ?  ?  
2 HRZE / 4 HR 2 HRZE / 4 HR (6HE)(6HE)

A very Important NTP Problem

Risk to Risk to AMPLIFYAMPLIFY Resistance withResistance with
Cat. II Regime: : 2 HRZES / 1HRZE / 5HCat. II Regime: : 2 HRZES / 1HRZE / 5H33RR33EE33



2 HRZE/4 H2 HRZE/4 H33RR33

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (1)(1)

FAILUREFAILURE

1. 1. SusceptibilitySusceptibility to all FLD (20to all FLD (20--80%)80%)
(Operational Failure ?)(Operational Failure ?)

Not Problem Cat. II: 2HRZES / 1HRZE / 5(HRE)Not Problem Cat. II: 2HRZES / 1HRZE / 5(HRE)33
(Not Risk to (Not Risk to AmplifyAmplify Resistance)Resistance)



2 HRZE/4 H2 HRZE/4 H33RR33 FAILURE FAILURE 

2. 2. InitialInitial ResistanceResistance toto HH (+%)(+%)

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (2)(2)

2 HRZE/4 H2 HRZE/4 H33RR33 MDR, but suscpt. Z+E

2HRZES/1HRZE/5H2HRZES/1HRZE/5H33RR33EE33 Risk to Amplify Resistance E
(Avoidable if DST before 3rd Month)



2 HRZE/4 H2 HRZE/4 H33RR33 FAILURE FAILURE 

3. 3. InitialInitial M.D.R.M.D.R. ((--%)%)

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (3)(3)

2 HRZE/4 H2 HRZE/4 H33RR33 Resistance to HR+E+ZHR+E+Z

2HRZES/1HRZE/5H2HRZES/1HRZE/5H33RR33EE33
Risk to Amplify
Resistance to S



2 HRZE / 6 HE2 HRZE / 6 HE

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (1)(1)

FAILUREFAILURE

1. 1. SusceptibilitySusceptibility to all FLD (20to all FLD (20--80%)80%)
(Operational Failure ?)(Operational Failure ?)

Not Problem Cat. II: 2HRZES / 1HRZE / 5(HRE)Not Problem Cat. II: 2HRZES / 1HRZE / 5(HRE)33
(Not Risk to (Not Risk to AmplifyAmplify Resistance)Resistance)



2 HRZE / 6 HE2 HRZE / 6 HE FAILURE FAILURE 

2. 2. InitialInitial ResistanceResistance toto HH (+%)(+%)

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (2)(2)

2 HRZE/4 H E2 HRZE/4 H E Res. HE, but suscpt. R+E

2HERZS/1HERZ/5H2HERZS/1HERZ/5H33EE33RR33 Very Low Risk to Amplify Res. R
(Avoidable if DST before 3rd Month)



2 HRZE / 6 HE2 HRZE / 6 HE FAILURE FAILURE 

3. 3. InitialInitial M.D.R.M.D.R. ((--%)%)

TheThe RiskRisk toto AmplifyAmplify ResistanceResistance in in thethe FailuresFailures toto CatCat. I . I 
receivingreceiving CategoryCategory II II RegimeRegime (3)(3)

2 HRZE/4 H2 HRZE/4 H33RR33 Resistance to HR+E+ZHR+E+Z

2HRZES/1HRZE/5H2HRZES/1HRZE/5H33RR33EE33
Risk to Amplify
Resistance to S



Frequent Case: Initial Frequent Case: Initial INH ResistanceINH Resistance

Prudent approachPrudent approach Risky approachRisky approach

Failures of failures: appropriate numeratorFailures of failures: appropriate numerator

2 E2 EHHRZ / 6 RZ / 6 EHEH 2 E2 EHHRZ / 4 RZ / 4 RHRH
Failure / relapse:Failure / relapse:

relatively frequentrelatively frequent
Failure / relapse:Failure / relapse:

relatively infrequentrelatively infrequent

2 S2 SEHEHRZ / 6 RZ / 6 EERRHHZZ 2 SE2 SEHRHRZ / 1 EZ / 1 ERHRHZ / 5 EZ / 5 ERHRH

Failure = MDRFailure = MDR
Relatively infrequentRelatively infrequent

Failure = MDRFailure = MDR
Relatively frequentRelatively frequent



1. 1. What should we do with What should we do with 
Patients who Patients who FAILFAIL with the with the 

Initial St. Treatment Initial St. Treatment ?  ?  
2 HRZE / 4 HR2 HRZE / 4 HR ??

1. 1. Category IICategory II (2 HRZES / 1 HRZE / 5 H(2 HRZES / 1 HRZE / 5 H33RR33EE33))

2. 2. Standardised Standardised S.L.D* RegimeS.L.D* Regime
*   Every Country should adapt concerning History of Drugs used in the past and Availability



Total patients
1817

Drug sensitive
1435 (79%)

Resistance to H
320 (17.6%)

Resistance to R or HR
62 (3.4%)

Prior Rx <1 mo
1169

Prior Rx >1 mo
266

Fav. 
Resp.
1076

Fav. 
Resp.
239

Failure
93

21U*, 72Rel

Failure
27

4U*, 23Rel

Prior Rx <1 mo
155

Prior Rx >1 mo
165

Fav. Resp.
6

Failure
56

Fav.
Resp.
118

Fav.
Resp.
111

Failure
37

21U*, 16Rel

Failure
54

39U*, 15Rel

Susce
ptible

85

Res. 
H
5

Res.  
HR or R 

3

Susce
ptible

23

Res. 
H
3

Susce
ptible

25

Res.  
HR or R 

1

Res.  
HR or R 

12

Susce
ptible

32

Res.  
HR or R 

22

U*  = unfavourable response during treatment
Rel = Relapse during follow up

Initial HR Resistant
Adquired HR Resistant

Treatment outcome with SCC in relation to prior treatment.
Clinical Trial. Tuberculosis Research Centre. India

Int J Tuberc Lung Dis. 2001 Jan;5(1):40-

VeryVery LowLow RateRate MDRMDR in in FailuresFailures andand UnfavourableUnfavourable ResponseResponse
-------->   >   LowLow RiskRisk ofof AmplificationAmplification withwith CategoryCategory II II 



Percentages of Percentages of MDRMDR--TBTB in the different rein the different re--treatment categoriestreatment categories

Retreatment 
Group

Vietnam Malawi Benin Nicaragua Thailand Brazil Peru

HE HE HT HT HR HR HR

Failures of 
Category I with HR 

19/22
(86%)

29/91
(33%)

80/91
(88%)

Failures of 
Category I with HE 

32/40
(80%)

0/11
(0%)

Failures of 
Category I with HT 

2/9
(22%)

Relapse of Category I  
with HR

2/18
(11%)

2/37
(6%)

Relapse of Category I  
with HE

3/39
(8%)

Relapse of Category I  
with HT

1/23
(4%)

Return after default of 
Category I with HR

1/19
(5%)

Failures of  retreatment 
with Category II

34/38
(89%)

49/78
(65%)

298/344
(87%)



Possibilities in the FAILURES to Cat. I Regime (1)
(2 HRZE / 4 HR)

1. Category II (2 HRZES / 1 HRZE / 5 H3R3E3)

- Only Possibility in very Low Income Countries
- Good Results in Good NTP and few use of FLD out of the NTP

- Initial MDR < 1%
- More 50% of Failures Susceptible to all FLD

- To Evaluate in Middle Income Countries. Conditions:

- History of Good NTP and Few use of FLD out of the NTP
- Initial MDR < 1%  ------> Rate of Failures with Cat. I < 2%
- MDR < 25-50% in FAILURES to Initial Category I Regime

- Only Risk to Amplify Resistance to 1 Drug (E ó S) in the rest



Possibilities in the Possibilities in the FAILURES FAILURES to Cat. I Regime (2)to Cat. I Regime (2)
(2 HRZE / 4 HR)(2 HRZE / 4 HR)

2. 2. StandardisedStandardised S.L.D. S.L.D. RegimeRegime**
* Every Country should adapt concerning History of Drugs used in the past and Availability

(#)  Until Sm (-)
(&) Until 18 M if Sm- before 6 M

Until 24 M if Sm- after 6 M

Advised

(#)(#) KnKn--ZZ--OfOf--EtEt--E / E / (&)(&) OfOf--EtEt--EE
-- It is possible use E if the Cat. II has been not used + It is possible use E if the Cat. II has been not used + SuscSusc. in DST. in DST
-- Cheaper. It use the most studied associationsCheaper. It use the most studied associations
-- It use the best tolerated and lest toxic associations (?)It use the best tolerated and lest toxic associations (?)
-- This scheme makes Drug availability easier and avoids This scheme makes Drug availability easier and avoids 

““ImprovisationsImprovisations”” (Chest physicians like them)(Chest physicians like them)



1. 1. What should we do with What should we do with 
Patients who Patients who FAILFAIL with the Initial with the Initial 

St. Treatment St. Treatment ? ? 2 HRZE / 4 HR2 HRZE / 4 HR

It is Pivotal to perform DST to all the Failures to Cat. IIt is Pivotal to perform DST to all the Failures to Cat. I

-- The decision should be based concerning the The decision should be based concerning the raterate
of of MDRMDR in the in the FailuresFailures to Cat. I in the Countryto Cat. I in the Country

1.1.-- LowLow rate MDR rate MDR ------>  Not Problem with >  Not Problem with Category IICategory II (2 HRZES / 1 HRZE / 5 H(2 HRZES / 1 HRZE / 5 H33RR33EE33))

2.2.-- HighHigh rate MDR rate MDR ------> > Standardised Standardised S.L.D.S.L.D. RegimeRegime

If possible If possible Culture and Culture and DSTDST to the to the SmSm+ in 2+ in 2--3 m.3 m.



2. What should we do with 2. What should we do with 
Patients who Patients who FAILFAIL with the with the 
Standardised Standardised RetreatmentRetreatment

Scheme with FirstScheme with First--Line Drugs?Line Drugs?
2 HREZS / 1 HRZE / 5 H2 HREZS / 1 HRZE / 5 H33RR33EE33

We could Assume We could Assume MDRMDR--TBTB andand
Resistance to E, but probableResistance to E, but probable

Susceptibility Susceptibility to All to All S.L.D.S.L.D.



INCIDENTSINCIDENTS ((NewNew) MDR, in ) MDR, in GoodGood NTPNTP

InitialInitial MDRMDR FailureFailure CategoryCategory I ?I ? FailuresFailures CategoryCategory IIII

(#)  Until Sm (-)
(&) Until 18 M if Sm- before 6 M. // 24 M if Sm- after 6 M

Advised 

(#)(#) KnKn--ZZ--OfOf--EtEt--Cs(ECs(E) / ) / (&)(&) OfOf--EtEt--CS(E)CS(E)

StandardisedStandardised S.L.D. S.L.D. RegimeRegime**
* Every Country should adapt concerning History of Drugs used in the past and Availability

How How Standard Standard thethe ManagementManagement ofof TBTB--MDR?MDR?



3. 3. What should we do with What should we do with 
Patients who Patients who FAILFAIL with a lot with a lot 
of  Regimes and they have of  Regimes and they have 
received many drugs and received many drugs and 

associationsassociations??
ItIt isis necessarynecessary acceptaccept MDRMDR--TBTB,,

andand also also ResistanceResistance toto some SLDsome SLD



TBTB--MDR MDR PREVALENTSPREVALENTS (Chronic) Cases(Chronic) Cases
(Obligatory Confirm Resistance to H+R in DST)

- Based on the Drug History (Patient and Country) and, if possible, DST to Q + Kn

- If not possible 4 New Drugs ---> May be more Drugs
- WARNINGWARNING: More Drugs ---> More Side effects and More Expensive

Failure Standardised SLDFailure Standardised SLD
(In NTP Conditions)(In NTP Conditions)

MDR MDR PrevalentsPrevalents casescases
(Many SLD received)(Many SLD received)

How How Standard Standard thethe ManagementManagement ofof TBTB--MDR? MDR? 

INDIVIDUALIZEDINDIVIDUALIZED S.L.D. Regime*S.L.D. Regime*
* Duration = Criteria that Standard Regime (18-24 M)

- Only 4 new Drugs (or without suspect of Res) are necessary, and always 1 aminog.in First Ph

- Use the sequence: Z,E,S,Kn,Ak,Cp,Of,Eth,Cs,PAS,Th,Cf



1.1. InitialInitial MDRMDR--TB CasesTB Cases
-- Never (<1 month) have received AntiNever (<1 month) have received Anti--TB DrugsTB Drugs

2. MDR2. MDR--TB cases receiving only TB cases receiving only FLDFLD

3. MDR3. MDR--TB Cases receiving TB Cases receiving FLDFLD and and SLDSLD
-- Receiving only 1Receiving only 1--2 SLD (2 SLD (injectableinjectable and/or and/or QuinolQuinol.).)
-- Receiving Many SLDReceiving Many SLD

ItIt willwill ConditionCondition DifferentDifferent TherapeuticTherapeutic StrategiesStrategies

MDRMDR--TB Cases TB Cases ClassificationClassification
Approach to the Approach to the Ideal RegimeIdeal Regime



1. 1. Do not Modify Do not Modify the Category Ithe Category I

2.2. Individualized SLD Regime based inIndividualized SLD Regime based in
the pattern of Resistance of the Indexthe pattern of Resistance of the Index
Case and DSTCase and DST

Approach to the IdealApproach to the Ideal Regime Regime in thein the
Initial Initial MDRMDR--TBTB



TreatmentTreatment OutcomeOutcome ofof NewNew TB Cases TB Cases AccordingAccording ResistanceResistance
Espinal et al. JAMA 2000; 283: 2537Espinal et al. JAMA 2000; 283: 2537--4545



Influence of Influence of MDRMDR in the Cure of in the Cure of Untreated Untreated Cases Cases 

Espinal et al. JAMA 2000; 283: 2537Espinal et al. JAMA 2000; 283: 2537--4545



Rates of Rates of MDRMDR--TBTB among among ContactsContacts of MDRof MDR--TB patientsTB patients

StudyStudy CountryCountry Number Number 
of of 

contactscontacts

Percentage of patients  with Percentage of patients  with 
MDRMDR--TBTB

(# of TB case/total # with active (# of TB case/total # with active 
TB)TB)

KritskiKritski et al.  et al.  
(1996)(1996)

BrazilBrazil 218218 6262%% (8/13)(8/13)

SchaafSchaaf et al.et al.
(2000)(2000)

South South 
AfricaAfrica

149149 8383%% (5/6)(5/6)

TexeiraTexeira et al.et al.
(2001)(2001)

BrazilBrazil 133133 8383%% (5/6)(5/6)

SchaafSchaaf et al.et al.
(2002)(2002)

South South 
AfricaAfrica

119119 7575%% (3/4)(3/4)

Bayona et al  Bayona et al  
(2003)(2003)

PeruPeru 945945 8484%% (35/42)(35/42)



1.1.Do not Modify Do not Modify the Category Ithe Category I
-- Only justified when is too long the delay in the DST result    Only justified when is too long the delay in the DST result    
(3(3--4 m.) and the clinical and bacteriological response is good4 m.) and the clinical and bacteriological response is good

2.2. Individualized SLD Regime based inIndividualized SLD Regime based in
the pattern of Resistance of the Indexthe pattern of Resistance of the Index
Case and DST Case and DST Usually Best OptionUsually Best Option

Approach to the IdealApproach to the Ideal Regime Regime in thein the
Initial Initial MDRMDR--TBTB



INCIDENTINCIDENT MDR, in MDR, in goodgood NTP  NTP  

OthersOthers FailureFailure CategoryCategory I ?I ? FailuresFailures CategoryCategory IIII

(#)  Until Sm / Cult  (-) ///  (&) Until 18 M if Sm- before 6 M. // 24 M if Sm- after 6 M

(E) Could be used in the Failures to Cat. I, not in the Failure to Cat II

advised 

(#)(#) KnKn--ZZ--OfOf--EtEt--Cs(ECs(E) / ) / (&)(&) OfOf--EtEt--CS(E)CS(E)

StandardisedStandardised SLD SLD regimenregimen**
* Every Country should adapt concerning History of Drugs used in the past and Availability
- Add FLD if DST shows susceptibility

2.  MDR2.  MDR--TB Cases TB Cases onlyonly ReceivingReceiving FLDFLD in in thethe pastpast



MDR TB MDR TB PREVALENTPREVALENT (Chronic) Cases(Chronic) Cases
(Must have resistance to H+R in DST)

- Based on the drug history (patient and country) and, if possible, DST to Quin.+ Kn

- If not possible 4 new drugs ---> Maybe more drugs used previously
- WARNINGWARNING: More drugs ---> More side effects and more expensive

Failure standardised SLDFailure standardised SLD
(In NTP Conditions)(In NTP Conditions)

MDR prevalent casesMDR prevalent cases
(Many SLD received)(Many SLD received)

3. MDR3. MDR--TB Cases TB Cases ReceivingReceiving FLDFLD andand SLDSLD in in thethe pastpast

INDIVIDUALIZEDINDIVIDUALIZED SLD Regimen*SLD Regimen*
* Duration = Criteria that Standard Regime (18-24 M)

- At least 4 new drugs (or with unlikely Res) are necessary, and always 1 inject. in first phase.

- Use the sequence: Z,E,S,Kn,Ak,Cp,Of,Eth,Cs,PAS,Th,Cf



1. 1. InitialInitial MDRMDR--TBTB

2.2. MDRMDR--TB Cases only receiving TB Cases only receiving FLDFLD

3. MDR3. MDR--TB Cases receiving TB Cases receiving FLDFLD and and SLDSLD

MDRMDR--TB Cases TB Cases ClassificationClassification
Approach to the Approach to the Ideal RegimeIdeal Regime

Based in the same Pattern of Resistance of Based in the same Pattern of Resistance of Index Case  Index Case  

Standardized Standardized SLD RegimeSLD Regime

Individualized Individualized SLD RegimeSLD Regime



1.  How to approach 1.  How to approach DiagnosisDiagnosis of MDR?. Reliability of DSTof MDR?. Reliability of DST

2. How 2. How Many DrugsMany Drugs to Treat MDRto Treat MDR--TB ?TB ?

3. 3. RationalRational Use of the FLD and SLDUse of the FLD and SLD

5. Roll of the 5. Roll of the SurgerySurgery in the Treatment of MDRin the Treatment of MDR--TBTB

4. Length of the 4. Length of the InjectableInjectable (Intensive phase).(Intensive phase).

6. Approach to the Ideal Regime in MDR6. Approach to the Ideal Regime in MDR--TB.TB.
StandardizedStandardized vsvs IndividualizedIndividualized RegimesRegimes

PrinciplesPrinciples of MDRof MDR--TB regimen designTB regimen design
Many Many ControversialControversial Issues to AddressIssues to Address

Addressing these Controversial Issues we have Addressing these Controversial Issues we have reasonedreasoned
the Most Important the Most Important PrinciplesPrinciples of the MDRof the MDR--TB Regime DesignTB Regime Design



All the NTP should develop All the NTP should develop 
a Network to Treat all the a Network to Treat all the 

Patients in Different LevelsPatients in Different Levels

Including a Including a NetworkNetwork to Treat to Treat 
the patients with Suspected or the patients with Suspected or 

Confirmed Confirmed MDRMDR
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