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Diagnosis of the MDRDiagnosis of the MDR--TB.TB.
Case Finding and ConfirmationCase Finding and Confirmation

TheThe Diagnosis Diagnosis ofof thethe PatientPatient withwith
MDRMDR--TB TB mustmust startstart withwith thethe

IdentificationIdentification ofof thethe SuspectsSuspects ofof
ResistancesResistances

SuspectsSuspects ofof ResistancesResistances



Suspects Suspects of Resistancesof Resistances
Classification by Classification by ProbabilityProbability of Resistanceof Resistance

1.1. High High Probability of ResistanceProbability of Resistance
-- From a bacteriological point of view they should be MDRFrom a bacteriological point of view they should be MDR--TBTB

2. Middle 2. Middle to Low Probability of Resistanceto Low Probability of Resistance
-- In some Settings can be associated with a middle rate of ResistIn some Settings can be associated with a middle rate of Resistanceance

3. 3. LowLow to very Low Probability of Resistanceto very Low Probability of Resistance
-- Only in very exceptional circumstances can be associated with Only in very exceptional circumstances can be associated with 
MDRMDR--TBTB



Suspects Suspects of Resistancesof Resistances
1. High Probability of Resistance1. High Probability of Resistance

1. Failures 1. Failures to the Standard Short Course to the Standard Short Course 
of Chemotherapy (SCC)of Chemotherapy (SCC)

-- Failures of Cat. II and Failures of Cat. II and ChronicsChronics
-- Highest ProbabilityHighest Probability

-- Failures of Failures of Cat. ICat. I

2. Exposure2. Exposure to a known MDRto a known MDR--TB caseTB case



2. Middle to Low Probability of Resistance2. Middle to Low Probability of Resistance
In some Settings can be associated with a In some Settings can be associated with a 

middle rate of Resistance (1)middle rate of Resistance (1)

4. Failure of anti4. Failure of anti--TB Treatment in the Private SectorTB Treatment in the Private Sector

5. Patients who Remain 5. Patients who Remain SmSm+ at 2+ at 2--3 m. of the Cat. I3 m. of the Cat. I

6. Relapses and Return after Defaults6. Relapses and Return after Defaults

7. 7. ExposureExposure in in InstitutionsInstitutions that have MDRthat have MDR--TBTB
outout-- breaks or a breaks or a high MDRhigh MDR--TBTB prevalenceprevalence



2. Middle to Low Probability of Resistance2. Middle to Low Probability of Resistance
In some Settings can be associated with a In some Settings can be associated with a 

middle rate of Resistance (2)middle rate of Resistance (2)

8. Residence in 8. Residence in AreasAreas with with high MDRhigh MDR--TBTB prevalenceprevalence

9. History of using 9. History of using antituberculosisantituberculosis drugs of drugs of Poor Poor 
or unknown Qualityor unknown Quality

10. Treatment in 10. Treatment in programmesprogrammes that operate that operate poorlypoorly
(especially recent and/or frequent (especially recent and/or frequent drug drug 
stockstock--outsouts))



3. Low to very Low Probability of 3. Low to very Low Probability of 
ResistancesResistances

Only in very exceptional circumstances can be Only in very exceptional circumstances can be 
associated with MDRassociated with MDR--TBTB

11. 11. CoCo--morbidmorbid conditions associated with conditions associated with 
malabsorptionmalabsorption or rapid transit diarrheaor rapid transit diarrhea

12. 12. HIVHIV in some settingsin some settings



Suspects Suspects of Resistancesof Resistances
1. High Probability of Resistance1. High Probability of Resistance

1. Failures 1. Failures to the Standard Short Course to the Standard Short Course 
of Chemotherapy (SCC)of Chemotherapy (SCC)

-- Failures of Cat. II and Failures of Cat. II and ChronicsChronics
-- Highest ProbabilityHighest Probability

-- Failures of Failures of Cat. ICat. I

2. Exposure to a known MDR2. Exposure to a known MDR--TB caseTB case



Suspects Suspects of Resistancesof Resistances
1. High Probability of Resistance1. High Probability of Resistance

The Failures The Failures to the Standard Short to the Standard Short 
Course of Chemotherapy (SCC) have Course of Chemotherapy (SCC) have 
the the HighestHighest Probability of Probability of ResistanceResistance

From a From a bacteriologicalbacteriological point of view, point of view, AllAll the the 
Failures Failures should be Resistant, because they are should be Resistant, because they are 

motivated by the Rapid Multiplication Bacilli motivated by the Rapid Multiplication Bacilli 
(selection of the Natural Resistant Mutant)(selection of the Natural Resistant Mutant)



Pharmacological Failure

-- This is when a patient does not achieve a This is when a patient does not achieve a 
negative sputum smear at the end of thenegative sputum smear at the end of the
4th4th--5th month, or after achieving a negative5th month, or after achieving a negative
one, it then becomes positive.one, it then becomes positive.

-- It is caused by the It is caused by the Continually Growing Continually Growing Bacilli.Bacilli.
-- It is accompanied by It is accompanied by ResistanceResistance to Drugs usedto Drugs used
-- Sensitivity Tests should be performed.Sensitivity Tests should be performed.



Bacillary populationsBacillary populations

1. 1. Continually Growing Continually Growing BacilliBacilli

- Optimum medium: Extracellular. PH 6.5-7, maximum 
oxygenation (cavern wall)

- Large number of bacilli → High probability of spontaneous 
natural mutations

Many Millions

Natural Resistant Mutants

FailureFailure



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

The fall and The fall and RiseRise MechanismMechanism

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



1. The 1. The HighestHighest Probability of Probability of ResistanceResistance
The Failure of reThe Failure of re--treatment regimenstreatment regimens

and and ChronicChronic TB casesTB cases

--ChronicChronic TB cases are defined as patients TB cases are defined as patients who who 
are still sputum smearare still sputum smear--positive at the end of positive at the end of 
a a rere--treatmenttreatment regimenregimen

-- Usually these patients have Usually these patients have failedfailed in in twotwo SCC SCC 
treatments treatments 

-- These patients have perhaps the These patients have perhaps the highesthighest MDRMDR--
TB rates of any group, often exceeding TB rates of any group, often exceeding 8080%%



BrazilBrazil: Rates of MDR: Rates of MDR--TB inTB in
Failures Category II (1986Failures Category II (1986--1990)1990)

KritskiKritski AL, et al. Chest. May 1997;111(5):1162AL, et al. Chest. May 1997;111(5):1162--1167.1167.

RetreamentRetreament GroupGroup Percentage of Percentage of MDRMDR--TBTB Number of PatientsNumber of Patients

Failures of  retreatment Failures of  retreatment 
(most commonly HREZS, (most commonly HREZS, 
and on some occasions and on some occasions 
oflooflo, , clofclof, , rifabutinrifabutin were were 
included.included.

65%65% 49/7849/78



PeruPeru: Rates of MDR: Rates of MDR--TB in the Failures of TB in the Failures of 
Category II ReCategory II Re--treatmenttreatment

SuarezSuarez PG, et alPG, et al. Lancet. Jun 2002;359(9322):1980. Lancet. Jun 2002;359(9322):1980--1989.1989.

RetreatmentRetreatment GroupGroup Percentage Percentage MDRMDR--TBTB Number of PatientsNumber of Patients

Failures of  category II Failures of  category II 
retreatment **retreatment ** 87%87% 298/344298/344



NicaraguaNicaragua: Rates of MDR: Rates of MDR--TB in TB in 
patients that fail patients that fail Category IICategory II

Heldal E, et al. Heldal E, et al. IntInt J J TubercTuberc Lung Dis. Feb 2001;5(2):129Lung Dis. Feb 2001;5(2):129--136136

RetreatmentRetreatment GroupGroup Percentage of Percentage of 
MDRMDR--TBTB

Number of PatientsNumber of Patients

Failures of  Failures of  
retreatment with retreatment with 

Category IICategory II

89%89% 34 / 3834 / 38



HighHigh Probability of ResistanceProbability of Resistance
2. Failures of 2. Failures of Category ICategory I

-- Patients who while on treatment are sputum Patients who while on treatment are sputum smearsmear--
positive at month 5positive at month 5 or later during the course of or later during the course of 
treatmenttreatment

-- In the field, In the field, Not allNot all patients who fail a Cat. I regimen patients who fail a Cat. I regimen 
has has MDRMDR--TBTB, and the percentage may depend , and the percentage may depend 
on a number of factors, above all:on a number of factors, above all:

-- Including whether Including whether rifampicinrifampicin was used in the was used in the 
continuation phasecontinuation phase

-- Whether Whether DOTDOT was used throughout treatmentwas used throughout treatment
-- Some other Some other CircunstancesCircunstances



The Choice of the The Choice of the Cat. ICat. I andand
the possible of MDRthe possible of MDR--TBTB

Choice of Category I

•HR 6 month regimens
•HE 8 Month regimens
•HT 8 month regimens
•Other

Case findingCase finding
andand

Retreatment StrategyRetreatment StrategyInfluencesInfluences



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



Rates of resistance in different Rates of resistance in different 
retreatmentretreatment groups. groups. EvidencesEvidences

HEHE based based 
regimensregimens

HTHT based based 
regimensregimens

HRHR based based 
regimensregimens

MalawiMalawi
VietnamVietnam

BeninBenin
NicaraguaNicaragua
BangladeshBangladesh

IndiaIndia
BrazilBrazil
ThailandThailand
PeruPeru



MalawiMalawi: Rates of : Rates of MDRMDR--TBTB in failuresin failures
Harries AD, et al. Harries AD, et al. IntInt J J TubercTuberc Lung Dis. Nov 2003;7(11):1040Lung Dis. Nov 2003;7(11):1040--1044.1044.

CatCat. I: 2 HRZE / 6 HE. I: 2 HRZE / 6 HE

RetreatmentRetreatment GroupGroup Percentage Percentage MDRMDR--TBTB Number of PatientsNumber of Patients

FailuresFailures of of 
Category ICategory I

0%0% 90 patients identified as 90 patients identified as 
failures, 30 had specimens failures, 30 had specimens 
sent for culture and DST, sent for culture and DST, 
only 11 patients grew M. only 11 patients grew M. 

tuberculosis: 8 fully sensitive, tuberculosis: 8 fully sensitive, 
3 mono3 mono--resistance. resistance. 



VietnamVietnam: Rates of : Rates of MDRMDR--TBTB
in different retreatment groupsin different retreatment groups

QuyQuy HTW, et al. HTW, et al. IntInt J J TubercTuberc Lung Lung DisDis 2003 7(7):6312003 7(7):631--3636

CatCat. I: 2 HRZE / 6 HE. I: 2 HRZE / 6 HE

Patient groupPatient group Percentage of Percentage of 
MDRMDR--TBTB

Number of Number of 
PatientsPatients

FailuresFailures of Category Iof Category I 80%80% 32/4032/40

Relapse of Category IRelapse of Category I 8%8% 3/393/39



BeninBenin: Rates of : Rates of MDRMDR--TBTB in the different rein the different re--treatment treatment 
categories, 1994categories, 1994--19951995

RetreatmentRetreatment GroupGroup Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

FailuresFailures of Category Iof Category I 22%22% 2/92/9

Relapse of Category IRelapse of Category I 4%4% 1/231/23

Return after default of Return after default of 
Category ICategory I

12%12% 3/253/25

All retreatment groups All retreatment groups 10.5%10.5% 6/576/57

TrébucqTrébucq A, et al. A, et al. IntInt J J TubercTuberc Lung Lung DisDis 1999; 3: 4661999; 3: 466--470.470.
CatCat. I: 2 HRZE / 6 HT. I: 2 HRZE / 6 HT



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

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

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

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

Initial HR Resistant

Adquired HR Resistant

VeryVery LowLow RateRate
MDRMDR betweenbetween
FailuresFailures andand
UnfavUnfav. . RespResp..



BrazilBrazil: Rates of : Rates of MDRMDR--TBTB in failures (1986in failures (1986--90)90)
KritskiKritski AL, et al. Chest. May 1997;111(5):1162AL, et al. Chest. May 1997;111(5):1162--1167.1167. CatCat. I: 2 HRZ / 4 HR. I: 2 HRZ / 4 HR

RetreamentRetreament GroupGroup Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

Failures of Category IFailures of Category I 33%33% 29/9129/91

Relapse/Default of Relapse/Default of 
Category ICategory I

6%6% 2/372/37

Failures of  retreatment Failures of  retreatment 
(most commonly HREZS, (most commonly HREZS, 
and on some occasions and on some occasions 
oflooflo, , clofclof, , rifabutinrifabutin were were 
included. included. 

65%65% 49/7849/78



ThailandThailand: Rates of : Rates of MDRMDR--TBTB in the different retreatment in the different retreatment 
categories for 59 cases with DST at the start of their first categories for 59 cases with DST at the start of their first 

treatment and start of retreatment (29% were HIV positive)treatment and start of retreatment (29% were HIV positive)
YoshiyamaYoshiyama T, et T, et alal. . IntInt J J TubercTuberc Lung Dis. Jan 2004;8(1):31Lung Dis. Jan 2004;8(1):31--38.38.

Retreatment GroupRetreatment Group Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

Failures of Category IFailures of Category I
with HR in the with HR in the 
continuation phase continuation phase 

86%86% 19/2219/22

Relapse of Category I  Relapse of Category I  
with HR in the with HR in the 
continuation phase continuation phase 

11%11% 2/182/18

Return after default of Return after default of 
Category I with HR in Category I with HR in 
the continuation phase the continuation phase 

5%5% 1/191/19



PeruPeru: Rates of : Rates of MDRMDR--TBTB in Failures to Cat. Iin Failures to Cat. I
SaraviaSaravia JC, et al. JC, et al. IntInt J J TubercTuberc Lung Lung DisDis 2005, 9: 4212005, 9: 421--9reviewers].9reviewers].

RetreatmentRetreatment GroupGroup Percentage MDRPercentage MDR--TBTB Number of PatientsNumber of Patients

Failures of Category I Failures of Category I 
with Hwith H22RR22 in the in the 

continuation phasecontinuation phase
88%88%

125 consecutive 125 consecutive 
failures from failures from 

category I, 91 had category I, 91 had 
DST and 80/91 had DST and 80/91 had 

MDRMDR--TB TB 



HighHigh Probability of ResistanceProbability of Resistance
FailuresFailures

In the field, In the field, Not allNot all the Failures (even the Failures (even 
the failures to Cat. II) are the failures to Cat. II) are MDRMDR--TBTB

Why an Why an OperationalOperational Failure can be Failure can be 
Susceptible? Susceptible? 



Why an Operational Why an Operational FailureFailure can be can be SusceptibleSusceptible??
55 POSSIBILITIES POSSIBILITIES (1)(1)

1.1. Very Very LateLate NegativizationNegativization (Later than 4º m.)(Later than 4º m.)
-- It can occur in the It can occur in the 0.250.25--1%1% of the Cohort, specially of the Cohort, specially 

linked to some linked to some circunstancescircunstances::
-- SmSm++++ and extensive ++++ and extensive cavitarycavitary lesionslesions
-- Acid media in some lesions Acid media in some lesions bad bad 

pharmacodinamicpharmacodinamic of the drugsof the drugs

Evolution of the BacilliEvolution of the Bacilli
Population during thePopulation during the

TreatmentTreatment



Why an Operational Why an Operational FailureFailure can be can be SusceptibleSusceptible??
55 POSSIBILITIES POSSIBILITIES (2)(2)

2. Bad 2. Bad AdherenceAdherence (Supervision) to the (Supervision) to the 
TreatmentTreatment

-- WARNINGWARNING: High Risk of Resistance if:: High Risk of Resistance if:

-- The patient take only a The patient take only a singlesingle drugdrug
-- The patient is The patient is regularregular in the bad in the bad adherenceadherence

DOTSDOTS is Pivotal to avoid this risk of Resistance  is Pivotal to avoid this risk of Resistance  



PostPost--AntibioticAntibiotic EffectsEffects withwith M. tuberculosisM. tuberculosis
Lag Periods before Commencement of Growth after Exposure in 7H10 Medium

Estreptomicina

Isoniacida

Etambutol

Rifampicina

INH SequentialINH Sequential
MonotherapyMonotherapy

0 1 2 3 4 5 6 7 8 9 10

Lag after 24 hr exposure to drug (days)

Mitchison DA, et al.  Postgr Med J 1971;47:737-41



Why an Operational Why an Operational FailureFailure can be can be SusceptibleSusceptible??
55 POSSIBILITIES POSSIBILITIES (2)(2)

3. 3. NontuberculousNontuberculous MycobacteriaMycobacteria

-- In some Projects can be the 5In some Projects can be the 5--10% of 10% of 
the theoretical MDRthe theoretical MDR--TBTB

An adequate An adequate IdentificationIdentification (Lab. Network) is essential(Lab. Network) is essential



Why an Operational Why an Operational FailureFailure can be can be SusceptibleSusceptible??
55 POSSIBILITIES POSSIBILITIES (2)(2)

4. 4. Bacillary Escapes
- They are the patients who, after a good bacteriological 

evolution (negativitation of the cultures), it is appear 
a solitary Positive Culture at 4-5º months, but only 
with < 10-20 Colonies

- Only is possible to detect by Culture (Sm-)

- It is the elimination of the last bacillus, with not 
significance if other cultures are negative

- Never perform DST Transitory Resistance



TransitoryTransitory ResistancesResistances in TBin TB
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DSTDST

Transitory ResistancesTransitory Resistances

The The TransitoryTransitory Resistances Resistances 
do not alter the outcome of do not alter the outcome of 
the Treatment and, for this the Treatment and, for this 

reason, it reason, it should not be should not be 
changedchanged



Why an Operational Why an Operational FailureFailure can be can be SusceptibleSusceptible??
55 POSSIBILITIES POSSIBILITIES (2)(2)

5. 5. DiedDied Bacillus

-- The treatments with INHThe treatments with INH--RIF are very RIF are very bactericidalbactericidal and it and it 
can kill a lot of bacillus (above in the can kill a lot of bacillus (above in the SmSm+++) in the +++) in the 
first months, and these bacillus can be observed in first months, and these bacillus can be observed in 
the smear, but they can not grow in the cultures the smear, but they can not grow in the cultures 
because they are because they are dieddied bacillusbacillus

-- It is not an unusual circumstance in the 1It is not an unusual circumstance in the 1--2º months of the 2º months of the 
treatment, but also is possible in the 4treatment, but also is possible in the 4--5º months5º months

WARNINGWARNING: The NTP are accepting Failure by the : The NTP are accepting Failure by the SmearSmear



Suspects Suspects of Resistancesof Resistances
1. High Probability of Resistance1. High Probability of Resistance

1. Failures to the Standard Short Course 1. Failures to the Standard Short Course 
of Chemotherapy (SCC)of Chemotherapy (SCC)

-- Failures of Cat. II and ChronicsFailures of Cat. II and Chronics
-- Highest ProbabilityHighest Probability

-- Failures of Cat. IFailures of Cat. I

2. Exposure to a known MDR2. Exposure to a known MDR--TB caseTB case



High Probability of ResistanceHigh Probability of Resistance
3. 3. ExposureExposure to a known to a known MDRMDR--TBTB casecase

Most studies have shown Most studies have shown 
close close contactscontacts of MDRof MDR--TB TB 
patients to have very patients to have very highhigh

rates of rates of MDRMDR--TBTB













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)



2. Middle to Low Probability of Resistance2. Middle to Low Probability of Resistance
In some Settings can be associated with a In some Settings can be associated with a 

middle rate of Resistance (1)middle rate of Resistance (1)

4. Failure of anti4. Failure of anti--TB Treatment in the Private SectorTB Treatment in the Private Sector

5. Patients who Remain 5. Patients who Remain SmSm+ at 2+ at 2--3 m. of the Cat. I3 m. of the Cat. I

6. Relapses and Return after Defaults6. Relapses and Return after Defaults

7. 7. ExposureExposure in in InstitutionsInstitutions that have MDRthat have MDR--TBTB
outout-- breaks or a breaks or a high MDRhigh MDR--TBTB prevalenceprevalence



2. Middle to Low Probability of Resistance2. Middle to Low Probability of Resistance
In some Settings can be associated with a In some Settings can be associated with a 

middle rate of Resistance (2)middle rate of Resistance (2)

8. Residence in 8. Residence in AreasAreas with with high MDRhigh MDR--TBTB prevalenceprevalence

9. History of using 9. History of using antituberculosisantituberculosis drugs of drugs of Poor Poor 
or unknown Qualityor unknown Quality

10. Treatment in 10. Treatment in programmesprogrammes that operate that operate poorlypoorly
(especially recent and/or frequent (especially recent and/or frequent drug drug 
stockstock--outsouts))



4. 4. FailureFailure of of antituberculosisantituberculosis treatmenttreatment
in the in the PrivatePrivate SectorSector

-- AntituberculosisAntituberculosis regimens from the regimens from the privateprivate
sector can sector can varyvary greatlygreatly

-- A detailed A detailed historyhistory of drugs used is essential.of drugs used is essential.
-- If both If both isoniazidisoniazid and and rifampicinrifampicin were used, the were used, the 

chances of chances of MDRMDR--TBTB may be highmay be high
-- Sometimes Sometimes secondsecond--lineline antituberculosisantituberculosis

drugs may have been used, and this is drugs may have been used, and this is 
important information for designing the reimportant information for designing the re--
treatment regimen.treatment regimen.







5. Patients who remain sputum 5. Patients who remain sputum SmSm+ + 
at month 2at month 2 or 3 of SCCor 3 of SCC

-- Many Many programmesprogrammes may choose to do culture may choose to do culture 
and DST on patients who remain sputum and DST on patients who remain sputum 
smearsmear--positivepositive at months 2 and 3at months 2 and 3

--This group of patients is at risk for This group of patients is at risk for MDRMDR--TBTB, , 
but rates can vary considerablybut rates can vary considerably

-- Anyway, this situation should be considered a Anyway, this situation should be considered a 
Risk FactorRisk Factor for Failure and MDRfor Failure and MDR--TBTB







6. 6. RelapseRelapse and return after and return after defaultdefault
without recent treatment failurewithout recent treatment failure

-- From a From a bacteriologicalbacteriological point of view, the point of view, the RelapsesRelapses
and Return after and Return after DefaultDefault are are SusceptibleSusceptible, , 
because they are motivated by the Latent because they are motivated by the Latent 
Bacillus (not division during the treatment) Bacillus (not division during the treatment) 

-- However, in the field, the Relapses and the However, in the field, the Relapses and the 
Defaulters are Defaulters are AmplifyingAmplifying the Initial the Initial ResistancesResistances

-- Certain histories may point more strongly to Certain histories may point more strongly to 
possiblepossible MDRMDR--TB; for example, erratic drug use TB; for example, erratic drug use 
or early relapses.or early relapses.



Bacteriological Relapse
-- This is when a patient has concluded treatment This is when a patient has concluded treatment 

and has been and has been CuredCured and then presents TB and then presents TB 
symptoms with positive bacteriology again.symptoms with positive bacteriology again.

-- It is caused by It is caused by Latent Latent Bacillary Bacillary 
Population.Population.

-- It may be Early (< 24 months) or LateIt may be Early (< 24 months) or Late
-- It is usually It is usually SensitiveSensitive to Drugs used.to Drugs used.
-- Sensitivity Tests should be performedSensitivity Tests should be performed..



Bacillary populationsBacillary populations

RelapsesRelapses2.  Slow multiplication Bacilli2.  Slow multiplication Bacilli

- Intramacrophagic location. Acid pH. Population<105

No Natural No Natural ResistantResistant MutantsMutants



Bacillary populationsBacillary populations

3. Intermittent growth Bacilli3. Intermittent growth Bacilli

- Unfavourable conditions. Solid caseum. Extracellular
- Population <105 - Relapse capacity

No Natural No Natural ResistantResistant MutantsMutants

RelapsesRelapses



Treatment Default

-- A patient is thus defined if he/she stops taking A patient is thus defined if he/she stops taking 
the medication for more than 1the medication for more than 1--2 months.2 months.

-- Default in taking medication may be:Default in taking medication may be:
-- TotalTotal:   :   Like a RelapseLike a Relapse

Probable Sensitivity to Drugs takenProbable Sensitivity to Drugs taken

-- PartialPartial: : Like a FailureLike a Failure
Probable Resistance to the Drug takenProbable Resistance to the Drug taken



TB Re-Treatment and Selection of 
Resistances

- Theoretically:
- The Relapses and Total Defaulters have the same 

Initial pattern of Resistances
- The Failures and Partial Defaulters could Amplify 

Resistances

- However, in the Field:
- The Relapses and Total Defaulters increase the 

rate of Initial Resistances
- A lot of Failures are Susceptible



VietnamVietnam: Rates of : Rates of MDRMDR--TBTB
in different retreatment groupsin different retreatment groups

QuyQuy HTW, et al. HTW, et al. IntInt J J TubercTuberc Lung Lung DisDis 2003 7(7):6312003 7(7):631--3636

CatCat. I: 2 HRZE / . I: 2 HRZE / 6 HE6 HE

Patient groupPatient group Percentage of Percentage of 
MDRMDR--TBTB

Number of Number of 
PatientsPatients

FailuresFailures of Category Iof Category I 80%80% 32/4032/40

Relapse of Category IRelapse of Category I 8%8% 3/393/39



BeninBenin: Rates of : Rates of MDRMDR--TBTB in the different rein the different re--treatment treatment 
categories, 1994categories, 1994--19951995

RetreatmentRetreatment GroupGroup Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

FailuresFailures of Category Iof Category I 22%22% 2/92/9

Relapse of Category IRelapse of Category I 4%4% 1/231/23

Return after default of Return after default of 
Category ICategory I

12%12% 3/253/25

All retreatment groups All retreatment groups 10.5%10.5% 6/576/57

TrébucqTrébucq A, et al. A, et al. IntInt J J TubercTuberc Lung Lung DisDis 1999; 3: 4661999; 3: 466--470.470.
CatCat. I: 2 HRZE / . I: 2 HRZE / 6 HT6 HT



BrazilBrazil: Rates of : Rates of MDRMDR--TBTB in failures (1986in failures (1986--90)90)
KritskiKritski AL, et al. Chest. May 1997;111(5):1162AL, et al. Chest. May 1997;111(5):1162--1167.1167. CatCat. I: 2 HRZ / . I: 2 HRZ / 4 HR4 HR

RetreamentRetreament GroupGroup Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

Failures of Category IFailures of Category I 33%33% 29/9129/91

Relapse/Default of Relapse/Default of 
Category ICategory I

6,4%6,4% 2/372/37

Failures of  retreatment Failures of  retreatment 
(most commonly HREZS, (most commonly HREZS, 
and on some occasions and on some occasions 
oflooflo, , clofclof, , rifabutinrifabutin were were 
included. included. 

65%65% 49/7849/78



ThailandThailand: Rates of : Rates of MDRMDR--TBTB in the different retreatment in the different retreatment 
categories for 59 cases with DST at the start of their first categories for 59 cases with DST at the start of their first 

treatment and start of retreatment (29% were HIV positive)treatment and start of retreatment (29% were HIV positive)
YoshiyamaYoshiyama T, et T, et alal. . IntInt J J TubercTuberc Lung Dis. Jan 2004;8(1):31Lung Dis. Jan 2004;8(1):31--38.38.

Retreatment GroupRetreatment Group Percentage of MDR TBPercentage of MDR TB Number of PatientsNumber of Patients

Failures of Category I Failures of Category I 
with HR in the with HR in the 
continuation phase continuation phase 

86%86% 19/2219/22

RelapseRelapse of Category I  of Category I  
with HR in the with HR in the 
continuation phase continuation phase 

11%11% 2/182/18

Return after defaultReturn after default of of 
Category I with HR in Category I with HR in 
the continuation phase the continuation phase 

5%5% 1/191/19



Total patients
1817

Drug sensitive
1435 (79%)

Resistance to H
320 (17.6%)

Resistance to R or HR
62 (3.4%)

Favourable
Response
1410 (98%)

Unf. Resp: 25 (2%):
- 16 (64%) Susc.
- 5 (20%) Res. H
- 3 (12%) Res HR
- 1 Res. R

1356 analyised to 
Relapse (24 Months)

Favourable
Response
260 (81%)

Unf. Resp.: 60 (19%):
- 28 (47%) No Res. R
- 32 (53%) Res. R

95 Relapses95 Relapses (7%):(7%):
-- 92 (97%) 92 (97%) SusceptSuscept..
-- 3 3 ResRes, H, H

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

247 analyised to 
Relapse (24 Months)

31 Relapses31 Relapses (13%):(13%):
-- 11  11  SusceptSuscept..
-- 18 Res. H18 Res. H
-- 1 1 ResRes HRHR
-- 1 Res. R1 Res. R

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



7. 7. ExposureExposure in in InstitutionsInstitutions that have that have 
MDRMDR--TB outTB out-- breaks or a breaks or a high MDRhigh MDR--

TBTB prevalenceprevalence

Patients who frequently stay in Patients who frequently stay in 
homeless homeless sheltersshelters, , prisonersprisoners in many in many 
countries and countries and healthhealth--care workerscare workers in in 

clinics, laboratories and hospitals can clinics, laboratories and hospitals can 
have high rates of MDRhave high rates of MDR--TBTB







8. Residence in 8. Residence in AreasAreas with with high MDRhigh MDR--
TBTB prevalenceprevalence

MDRMDR--TBTB rates in New cases in many rates in New cases in many 
areasareas of the world can be of the world can be HighHigh

enough to justify routine MDRenough to justify routine MDR--TB TB 
testingtesting in all new casesin all new cases







9. History of using 9. History of using antituberculosisantituberculosis
drugs of drugs of Poor or unknown QualityPoor or unknown Quality

-- The percentage of The percentage of MDRMDR--TBTB caused by use of caused by use of 
PoorPoor--quality drugsquality drugs is unknown but is unknown but 
considered significantconsidered significant

-- It is known that poorIt is known that poor--quality drugs are quality drugs are 
prevalentprevalent in many countriesin many countries

-- All drugs should comply with All drugs should comply with qualityquality--assuredassured
WHO standards.WHO standards.







10. Treatment in 10. Treatment in programmesprogrammes that operate that operate 
poorlypoorly (especially recent and/or (especially recent and/or 
frequent frequent drug stockdrug stock--outsouts))

These are usually These are usually nonnon--DOTSDOTS or DOTS or DOTS 
programmesprogrammes with with poor drug poor drug 

managementmanagement and distribution systems and distribution systems 
(especially recent and or frequent drug (especially recent and or frequent drug 

stockstock--outs)outs)



TB Cases Diagnosed and Treated in Perú, 1980-97
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SourceSource : NTP Peru, : NTP Peru, MinistryMinistry ofof HealthHealth



3. Low to very Low Probability of 3. Low to very Low Probability of 
ResistancesResistances

Only in very exceptional circumstances can be Only in very exceptional circumstances can be 
associated with MDRassociated with MDR--TBTB

11. 11. CoCo--morbidmorbid conditions associated with conditions associated with 
malabsorptionmalabsorption or rapid transit diarrheaor rapid transit diarrhea

12. 12. HIVHIV in some settingsin some settings



11. 11. CoCo--morbidmorbid conditions associated conditions associated 
with with malabsorptionmalabsorption or rapid or rapid 

transit diarrheatransit diarrhea

MalabsorptionMalabsorption may result in selective may result in selective lowlow
serum drug serum drug levelslevels and may occur in either and may occur in either 

HIVHIV--negative or negative or --positive patientspositive patients







12. 12. HIVHIV in some settingsin some settings

-- The 1999The 1999––2002 Global Surveillance 2002 Global Surveillance did not did not 
findfind HIV to be a risk factorHIV to be a risk factor

-- However, However, numerous MDRnumerous MDR--TB outbreaksTB outbreaks
have been documented in HIV patients, have been documented in HIV patients, 
and in some areas of the world HIV is a and in some areas of the world HIV is a 
risk factor for MDRrisk factor for MDR--TBTB











The Diagnosis of the Patient with The Diagnosis of the Patient with 
MDRMDR--TB must start with the TB must start with the 

Identification of the Suspects of Identification of the Suspects of 
Resistances, and the Resistances, and the GradeGrade of of 

SuspicionSuspicion

Diagnosis of the MDRDiagnosis of the MDR--TB.TB.
Case Finding and ConfirmationCase Finding and Confirmation

ToTo elaborateelaborate a a HierarchyHierarchy regardingregarding thethe ResourcesResources



Diagnosis of the MDRDiagnosis of the MDR--TBTB
Hierarchy to Perform DSTHierarchy to Perform DST

-- What factors help you decide the What factors help you decide the optimal optimal 
casecase--findingfinding strategies for a particular strategies for a particular 
countrycountry

-- ResourcesResources available (technical, financial, and available (technical, financial, and human)human)
-- Practices of Practices of treatmenttreatment in the pastin the past
-- Rates of MDRRates of MDR--TB in different groupsTB in different groups

The strategies The strategies rangerange from testing all patients with TB from testing all patients with TB 
to only testing a select group of patientsto only testing a select group of patients



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%)



Case Case FindingFinding StrategiesStrategies
1. 1. VeryVery LowLow IncomeIncome Countries. Possible Countries. Possible No DSTNo DST

In some circumstances (very low resources, SLD not In some circumstances (very low resources, SLD not 
used in the past, low rate of Initial MDRused in the past, low rate of Initial MDR--TB) patients TB) patients 
can enter Category IV regimens can enter Category IV regimens without DSTwithout DST
(although always DST to H+R is recommended):(although always DST to H+R is recommended):

1. Failures of Category II and 1. Failures of Category II and chronicchronic TB cases. Patients in TB cases. Patients in 
whom Category II treatment failed in a wellwhom Category II treatment failed in a well--run DOTS run DOTS 
programs almost always have MDRprograms almost always have MDR--TB. TB. 

2. TB patients who are 2. TB patients who are close contactsclose contacts of MDRof MDR--TB casesTB cases

3. Category I 3. Category I failuresfailures.  MDR.  MDR--TB rates in this group can vary TB rates in this group can vary 
greatly, it is best to document the rate in the group.greatly, it is best to document the rate in the group.



Case Case FindingFinding StrategiesStrategies
2. 2. LowLow andand MiddleMiddle IncomeIncome CountriesCountries

(Minimal (Minimal RequirementsRequirements for DST)for DST)

1.1.Failures Failures of Category II and Chronicsof Category II and Chronics

2.2.ExposureExposure to a known MDRto a known MDR--TB caseTB case

3.3.Failure of Failure of Category ICategory I



Case Case FindingFinding StrategiesStrategies
3. Best 3. Best SettingsSettings. DST for . DST for allall thesethese GroupsGroups

4. Failure of anti4. Failure of anti--TB Treatment in the Private SectorTB Treatment in the Private Sector

5. Patients who Remain 5. Patients who Remain SmSm+ at 2+ at 2--3 m. of the Cat. I3 m. of the Cat. I

6. Relapses and Return after Defaults6. Relapses and Return after Defaults

7. 7. ExposureExposure in in InstitutionsInstitutions that have MDRthat have MDR--TB outTB out-- breaks or a breaks or a high high 
MDRMDR--TBTB prevalenceprevalence

8. Residence in 8. Residence in AreasAreas with with high MDRhigh MDR--TBTB prevalenceprevalence

9. History of using 9. History of using antiTBantiTB drugs of drugs of Poor or unknown QualityPoor or unknown Quality

10. 10. Treatment in Treatment in programmesprogrammes that operate that operate poorlypoorly (especially recent (especially recent 
and/or frequent and/or frequent drug stockdrug stock--outsouts))

11. 11. CoCo--morbidmorbid conditions associated with conditions associated with malabsorptionmalabsorption

12. 12. HIVHIV in some settingsin some settings



Case Case FindingFinding StrategiesStrategies
CONCLUSSION (1)CONCLUSSION (1)

1. 1. There is no one strategyThere is no one strategy for choosing who will enter for choosing who will enter 
Category IV Regimens. The strategy must be adopted Category IV Regimens. The strategy must be adopted 
to the country situation and resources.to the country situation and resources.

2. While there are some trends that may help us guess if 2. While there are some trends that may help us guess if 
MDRMDR--TB rates will be high in a certain group, there are TB rates will be high in a certain group, there are 
many exceptionsmany exceptions..
–– For example, some failures of category I that used HE in the For example, some failures of category I that used HE in the 

continuation phase had high rates of MDRcontinuation phase had high rates of MDR--TB (80% in TB (80% in vietnamvietnam), ), 
while other groups had very low rates (0% in Malawi).while other groups had very low rates (0% in Malawi).

3. 3. Failures of category IIFailures of category II in a good DOTS program almost in a good DOTS program almost 
always have MDRalways have MDR--TB.TB.

4. There are very high rates of MDR4. There are very high rates of MDR--TB in TB in Close ContactsClose Contacts



Case Case FindingFinding StrategiesStrategies
CONCLUSSION (1)CONCLUSSION (1)

5. The only way to determine if 5. The only way to determine if other groupsother groups have a have a 
high enough rate of MDRhigh enough rate of MDR--TB to enter category IV TB to enter category IV 
without DST is through without DST is through surveillance datasurveillance data. DST . DST 
patterns in populations are likely to change over patterns in populations are likely to change over 
time in response to drug exposure, so the exercise time in response to drug exposure, so the exercise 
of obtaining local of obtaining local representative DST patternsrepresentative DST patterns in in 
each population must be each population must be periodically repeatedperiodically repeated..

6. 6. Groups with low to moderate rates of MDRGroups with low to moderate rates of MDR--TBTB will will 
need to be screened for MDRneed to be screened for MDR--TB to determine who TB to determine who 
needs Category IV regimens and who will can safely needs Category IV regimens and who will can safely 
enter standardized regimens with first line drugs.  enter standardized regimens with first line drugs.  



1. Suspects of MDR1. Suspects of MDR--TBTB

2. 2. ClasificationClasification of MDRof MDR--TB CasesTB Cases
3. Support of the Conventional TB Diagnostic3. Support of the Conventional TB Diagnostic

Procedures to the MDRProcedures to the MDR--TB DiagnosticTB Diagnostic
4. How to Approach Diagnosis of MDR4. How to Approach Diagnosis of MDR--TBTB
5. Confirmation of MDR5. Confirmation of MDR--TB. Reliability of DSTTB. Reliability of DST

Diagnosis of the MDRDiagnosis of the MDR--TBTB
CaseCase--Findings Findings StrategiesStrategies



Suspects of ResistancesSuspects of Resistances
CLASIFICATIONCLASIFICATION

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



1. Suspects of MDR1. Suspects of MDR--TBTB
2. 2. ClasificationClasification of MDRof MDR--TB CasesTB Cases
3. Support of the 3. Support of the ConventionalConventional TB DiagnosticTB Diagnostic

Procedures to the Procedures to the MDRMDR--TBTB DiagnosticDiagnostic
4. How to Approach Diagnosis of MDR4. How to Approach Diagnosis of MDR--TBTB
5. Confirmation of MDR5. Confirmation of MDR--TB. Reliability of DSTTB. Reliability of DST

Diagnosis of the MDRDiagnosis of the MDR--TBTB
CaseCase--Findings Findings StrategiesStrategies



Diagnosis
of

TB with Drug 
Resistance



Diagnosis  of  TB  disease

4. Tuberculin Test

2. Microbiology

3. Radiology

1. Clinical Evaluation

5. Anatomical pathology

6. Non-Conventional and New Methods



ClinicalClinical and and XX--rayray film film 
Manifestations of the TBManifestations of the TB

The Importance in the The Importance in the FollowFollow--upup
and in the suspect of and in the suspect of FailureFailure



The cough and/or
expectoration

> 2 weeks 
(Respiratory 

Symptomatics)
are the most 

important
Symptoms in the 

MDR-TB

NotNot DifferencesDifferences
withwith MDRMDR--TBTB



Radiological Manifestations of TBRadiological Manifestations of TB

■ In the diagnosisIn the diagnosis

- Very easy and of great value in suspected diagnosis
- Unspecific: All X-ray patterns can be found in other diseases

■ In the In the prognosisprognosis and in treatment response, it is not of 
decisive value either

- % deterioration in 1-2 months of treatment
- It is only indicated to take two chest X-rays for TB patients, 
at the start and end of treatment

NotNot DifferencesDifferences withwith MDRMDR--TBTB



Radiological Manifestations of TBRadiological Manifestations of TB

TB SensibleTB Sensible MDRMDR--TBTB



Limitations of the Clinical and X-ray film in the
Dg of MDR-TB and in the suspect of Failure

-- The The not Improvementnot Improvement in the clinical and/or xin the clinical and/or x--ray film ray film 
manifestations during the treatment are very manifestations during the treatment are very not specificnot specific
data to diagnose data to diagnose MDRMDR--TBTB

-- Other DiseaseOther Disease, frequently associated with TBC , frequently associated with TBC 
((BronchiectasiasBronchiectasias, , RespResp. Infections, etc), can justify this not . Infections, etc), can justify this not 
improvementimprovement

-- These data must be evaluate only as a data more in the These data must be evaluate only as a data more in the 
context of the patientcontext of the patient

Never accept MDR-TB only based in Clinical
and/or X-ray film criteria



The The HistologicalHistological findings, as findings, as MacroscopicMacroscopic (Cavities, Infiltrates, (Cavities, Infiltrates, 
MiliarMiliar), as ), as MicroscopicMicroscopic ((GranulomasGranulomas, Cellules of , Cellules of LanghansLanghans, etc), , etc), 

can be meet exactly equal in TB Sensible or Resistantcan be meet exactly equal in TB Sensible or Resistant



The The MDRMDR--TBTB always always 
should be Confirmed by should be Confirmed by 

MicrobiologicalMicrobiological
TechniquesTechniques

However, it is necessary to However, it is necessary to 
Remark the Remark the Limitations Limitations of of 

these Techniquesthese Techniques



Contributions and Contributions and LimitationsLimitations
of the Conventional of the Conventional 

MicrobiologicMicrobiologic Techniques in the Techniques in the 
Management of the TB with Management of the TB with 
Suspect of Drug Suspect of Drug ResistanceResistance



Conventional Microbiological 
Techniques in TB Diagnosis

1.- Bacilloscopy - Smear
2.- Culture
3.- Identification
4.- Antibiogram (DST)



Diagnosis of Tuberculosis

Bacilloscopy - Smear

- All mycobacteria look alike Necessary to Culture.

A A SmSm+ + duringduring thethe TreatmentTreatment can be can be M.TBM.TB livelive, , DeadDead, , oror otherother NMTNMT



Direct Direct BacilloscopyBacilloscopy
SensitivitySensitivity and Specificityand Specificity

-- 10,00010,000 bacillus / cc. sputum are required for bacillus / cc. sputum are required for KB +KB +

Sputum with 5,000 BAAR / cc. Sputum with 5,000 BAAR / cc. ---->>
spread 0.01 cc on the slidespread 0.01 cc on the slide
(50 bacilli) (50 bacilli) ----> 1 bacillus per> 1 bacillus per
200 fields 200 fields ----> if the technician> if the technician
examines 100 fields examines 100 fields ----> 50%> 50%
probability of seeing a bacillusprobability of seeing a bacillus

A patient can have A patient can have SmSm-- at the end of 4º monthsat the end of 4º months, but Culture +  , but Culture +  



Direct Direct BacilloscopyBacilloscopy
Sensitivity and Sensitivity and SpecificitySpecificity

-- SPECIFICITYSPECIFICITY ------------> 96> 96--99%99%
-- False Positives:False Positives:

-- MycobacteriaMycobacteria
-- NocardiaeNocardiae
-- FungusFungus
-- Remains of foodRemains of food
-- DirtDirt
-- ScratchesScratches

- In a  high-medium Endemic Country, over 99% of KB+ are TB

This is why in practice, and under the Programa conditions,
a Certain TB Diagnosis can be made from a KB+ result



Limitations of the Direct Smear in the Dg of
MDR-TB and in the suspect of Failure

- Relative Importance in the Follow-up
(Died Bacillus)

- Limitation to Classify the Failure (Bk- 4º Mes)

- Contamin./Apparition other Mycobacteria

- Necessary CULTURE to Ident. and DST

Anyway, Anyway, SmSm is very is very importantimportant in the Followin the Follow--up up 



The The ManagementManagement
of the TB with  of the TB with  

ResistanceResistance
Always must beAlways must be

by by CULTURECULTURE



Conventional Microbiological 
Techniques in TB Diagnosis

2. Mycobacteria Culture



MycobacteriaMycobacteria CultureCulture. Use. Use

1. To establish a certain diagnosis1. To establish a certain diagnosis

2.  To identify the species2.  To identify the species
•• M. tuberculosis complex: M. tuberculosis or M. M. tuberculosis complex: M. tuberculosis or M. bovisbovis
•• NTM: MAC, M. NTM: MAC, M. kansasiikansasii,,……

3.  Susceptibility study (DST). 3.  Susceptibility study (DST). MDRMDR



CultureCulture. Mediums. Mediums

■■ Solid mediumsSolid mediums
•• EggEgg--based: Lowenstein Jensen, based: Lowenstein Jensen, ColetsosColetsos....

•• Preferable for initial isolationPreferable for initial isolation
•• NonNon--eggegg--based: based: MiddlebrookMiddlebrook 7H10, 7H117H10, 7H11

•• Used more for sensitivity studyUsed more for sensitivity study

■■ Liquid mediumsLiquid mediums
•• MonitorisedMonitorised and and automatisedautomatised systemssystems
•• Radiometric (Radiometric (BactecBactec 466)466)
•• NonNon--radiometric (ESP, radiometric (ESP, BactecBactec 9000, MB/9000, MB/BactBact, MIGT), MIGT)
•• Earlier growth detection than in solid mediumsEarlier growth detection than in solid mediums
•• Sensitivity studySensitivity study

Not indicated in Low orNot indicated in Low or
Medium Income CountriesMedium Income Countries



MycobacteriaMycobacteria CultureCulture
ADVANTAGESADVANTAGES
-- the only Diagnosis that confirms TBthe only Diagnosis that confirms TB
-- more sensitive KB (detects 10 KB / ml)more sensitive KB (detects 10 KB / ml)

DISADVANTAGESDISADVANTAGES
-- Very Very SlowSlow Growth (3Growth (3--8 Weeks)8 Weeks)
-- Less Less accessibleaccessible than KBthan KB
-- More expensiveMore expensive than KBthan KB

Pivotal in the Diagnosis and FollowPivotal in the Diagnosis and Follow--up of up of MDRMDR--TBTB



Mycobacterium tuberculosis Mycobacterium tuberculosis (Dissection microscope)(Dissection microscope)



Mycobacterium  Mycobacterium  aviumavium--intracelulareintracelulare (Dissection microscope)(Dissection microscope)



2 2 ConceptConcept that can that can ComplicateComplicate the the 
FollowFollow--upup of the patients with TB of the patients with TB 

sensible and MDRsensible and MDR

Died BacillusDied Bacillus

BacilaryBacilary EscapesEscapes



Conventional Conventional Microbiological Microbiological 
Techniques in TB DiagnosisTechniques in TB Diagnosis

3. Identification of Species3. Identification of Species



Identification of the speciesIdentification of the species

■■ Phenotypic patternPhenotypic pattern
•• GrowthGrowth

•• Growth medium. Growth time, morphology of colony, pigment producGrowth medium. Growth time, morphology of colony, pigment production with/without light, tion with/without light, ……

•• Biochemical testsBiochemical tests
•• Niacin test, nitrate reduction, Niacin test, nitrate reduction, catalasecatalase, , ……

■■ GenotypicalGenotypical studystudy
•• ADN probesADN probes

•• Fast techniqueFast technique
•• Determines whether or not it belongs to tuberculosis complexDetermines whether or not it belongs to tuberculosis complex

Pivotal Pivotal in the MDRin the MDR--TBTB
ManagementManagement

Not indicated in Low orNot indicated in Low or
Medium Income CountriesMedium Income Countries



Mycobacterium Mycobacterium FortuitumFortuitum



MycobacteriumMycobacterium tuberculosistuberculosis



Mycobacterium kansasii



MycobacteriumMycobacterium kansasiikansasii

Lw-J

A.T.S.



MycobacteriumMycobacterium gordonaegordonae

Lw-J

A.T.S.



Mycobacterium tuberculosis Mycobacterium tuberculosis (Dissection microscope)(Dissection microscope)



Mycobacterium  Mycobacterium  bovisbovis ((Dissection microscopeDissection microscope))



Mycobacterium  Mycobacterium  kansasiikansasii (Dissection microscope. Semi(Dissection microscope. Semi--rough, nonrough, non--pigment. colonies)pigment. colonies)



Mycobacterium  Mycobacterium  aviumavium--intracelulareintracelulare (Dissection microscope)(Dissection microscope)



Mycobacterium Mycobacterium fortuitumfortuitum (3 types of colonies (3 types of colonies ––smooth and roughsmooth and rough--))



Conventional Microbiological 
Techniques in TB Diagnosis

4. Drug Susceptibility Test (DST)
(Antibiogram)

Although all the Although all the MDRMDR--TBTB must be must be confirmedconfirmed by DST, by DST, 
these tests have these tests have importantsimportants LimitationsLimitations. They must be . They must be 

known by the Personal managing these patientsknown by the Personal managing these patients



How to approach Diagnosis
of MDR-TB?

Droga Enero Febrero Marzo Abril Mayo Junio Julio Agosto Septiembre Octubre Noviembre Diciembre
H  
R   
Z   
E  
S
Kn
Ak  
Cp   
Ofl   
Cip  
Eth  
Pth
Pas   
Cs    
Cfz    

*   

*   

*   

*   
Cultivo**   
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.:                   
Año                         



1. Suspects of MDR1. Suspects of MDR--TBTB
2. 2. ClasificationClasification of MDRof MDR--TB CasesTB Cases
3. Support of the Conventional TB Diagnostic3. Support of the Conventional TB Diagnostic

Procedures to the MDRProcedures to the MDR--TB DiagnosticTB Diagnostic
4. How to Approach Diagnosis of MDR4. How to Approach Diagnosis of MDR--TBTB
5. 5. Confirmation Confirmation of MDRof MDR--TB. Reliability of DSTTB. Reliability of DST

Diagnosis of the MDRDiagnosis of the MDR--TBTB
CaseCase--Findings Findings StrategiesStrategies
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