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Introduction
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M.tuberculosis

Old Fashion 
Bug Celebrity BugVS
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 From 24th April- 6th May, 2009:
 31 people died from Swine flue
 253,442 reports written about  H1N1 virus
 63,066 people died of TB
 Only 6,501 new reports mentioning the disease

 The news (reports) to death ratio based on these 
findings is:
 8176:1 for H1N1
 0.1:1 for TB
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Alarming Figures
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TB Kills

1.7 million people
Every year

Nearly 5,000 people
Every day

One person
Every 20 seconds
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History of TB
Epidemiology and drug 
resistance
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Robert Koch (1843–1910), who 
discovered Mycobacterium 
tuberculosis in 1882. Nobel 

Laureate Physiology or Medicine, 
1905. 
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M.Tubeculosis has been 
present in the human 

population since antiquity
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 Sanatorium: the first step against TB
 Measures available to doctors were still modest:
 Improve social or sanitary conditions
 Reduction of lung volume (thoracoplasty)
 Radiation

 1943-Streptomycin
 1963- Rifampicin
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 Resistance to streptomycin emerged in 85% cases
BMJ 1948;2: 1009-1015

 Mid 1990-most countries registered MDR0-TB
N Engl J Med 1993;328: 521-6

 2006-XDR-TB term was coined 
Morb Mortal Wkly Rep. 2006;301-05
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Epidemiology of TB
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 An estimated 9.2 million new cases of TB in 2006 (139 per 
100 000 population)
 4.1 million new smear-positive cases ( 44% of the total)
 0.7 million HIV-positive cases ( 8% of the total)

 An estimated 14.4 million prevalent cases
 Estimated 1.5 million deaths from TB in HIV-negative people
 Estimated 0.2 million death among people infected with HIV

Semin Respir Crit Care Med 2008;29: 481-491
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 Asia ( China and India) accounts for 50% of global cases and 
Africa accounts for 31%
 India ranks 1st:
 Incidence-168/1kh pop/yr
 Prevalance-299/1kh pop/yr

 WHO REPORT 2008/GLOBAL TUBERCULOSIS CONTROL
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The call to Stop TB

Is a campaign that calls on world 
leaders, governments, 
organization, civil society, 
corporations, and individuals to 
endorse, fully fund and 
implementation the Global Plan to 
Stop TB 2006-2015.  

Mortality & Morbidity

http://www.infectiologie.org.tn



Global Impact
WHO declared TB a global public health 

emergency in 1993
Since then, the incidence of TB and its associated 

mortality have stabilized
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Despite these relative 
successes, the prevention 

and control of TB is 
hampered by:

1. Emergence of drug resistance
2. Expanding HIV infection
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Drug resistance in TB
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Resistance to single 
agent:
Mono resistance
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Known since long
Present in 74 of 77(96%) countries
Resistance to at least one drug vary 
between 0% in some rich industrialized 
countries to 30% in several developing 
countries  
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Resistance to multiple 
agents

1. Poly resistant: Resistance to more than 1 
drug

2. Multi-drug resistant
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Multi-drug-resistant TB
MDR-TB
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MDR-TB threatens WHO’s 
target of tuberculosis 
elimination by 2050
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MDR-TB:

Resistance to both isoniazid
(INH) and rifampicin (RIF)
with or without resistance 

to other 1st -line agents

MMWR 2006;55:1167 WHO
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Global epidemiology of 
MDR-TB
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MDR-TB is a major threat to global 
public health??
Difficult to treat
Often results in relapse or treatment failure
A major risk factor for the emergence of 
XDR-TB:
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Worldwide 
average of 
resistance

Any 
resistance: 

20%

INH resistance: 
13.3%

MDR:
5.3%

In 2006:
4.8%MDR
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 An estimated 489,139 cases of MDR-TB in 2006
 Accounts for 4.8% of all TB cases
 Increase of 12% since 2004 and 56% since 2000
 China and India carry approximately 50% of the global 

burden of MDR-TB

Semin Respir Crit Care Med 2008;29: 481-491
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XDR-TB

http://www.infectiologie.org.tn



WHO and CDC have jointly 
released definition of XDR-
TB (MMWR2006;55:1176)
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MDR

and

Resistance to any  
new generation 
flouroquinolone

At least one of the 
injectable 2nd line 

drugs ( i.e. amikacin, 
kanamycin, or 
capreomycin)

and

OR

MDR

and

3 of the 6 main 
classes of second-

line drugs

http://www.infectiologie.org.tn



Epidemiology of XDR-TB
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 The overall prevalence of XDR-TB is 2%
 7% of total MDR-TB are XDR-TB
 Countries conducting routine surveillance-XDR represent 

between 7% and 34% of MDR isolates

The WHO/IUATLD Global Project on anti-tuberculosis Drug Resistance Surveillance 
2002-2007
The global MDR-TB &XDR-TB Response Plan 2007-2008
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In India
 An estimated 110,132 cases of MDR-TB in 2006
 Accounts for 48% of all TB cases
 Prevalence among new cases 2.8%
 Prevalence among treated cases 17.2%
 For XDR 7.4 & 9.3% among MDR-TB

Who Report 2008/ Global tuberculosis control
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TDR-TB
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Case Presentation
32 year old Bangladishi porter  working in the main 

ICU of Ibn Sina Hospital
Pregnant in her 2nd trimester
Presented to the polyclinic with persistent cough 

for the last one month
No history of fever
No history of loss of weight or night sweat
She was treated symptomatically and continued to 

work moving between Ward 6 and Main ICU 
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After about a month, she was so tired and unable 
to work
Seen by casualty doctor from Al Sabah Hospital
CXR was done which showed an apical suspicious 

lesion
Sputum examination for both smear and culture 

was requested
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Sputum ZN stain showed +++ AFB
Patient was admitted to TB wards in Chest disease 

Hospital
Notification of case was done TO Sabah Hospital 
Culture grew MTB within a week of incubation in 

MGIT
AST to ATT was done
MTB resistant to INH, RIF, ETH, STP 
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Till this time
Ibn Sina Hospital was not 
informed
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 Second-line treatment was started
 Contact tracing was carried out by the ICD in Ibn Sina

Hospital who knew about the case by chance
 An emergency IC meeting was called for
 The nurse member of the ICC was asked to provide a list of 

all nurses that worked in both Main ICU and Ward 6 during 
this period
 IC nurse was asked to provide a list of all doctors, 

physiothertapist,  porters, cleaners who fulfilled the criteria of 
a close contact  

http://www.infectiologie.org.tn



A total of:
Husband
34 nurses
5 doctors
7 porters 
15 house hold contacts
5 cleaners
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A Total of 72 close 
contacts of an 

MDR-TB 
case

What to do 
next??
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Sputum 
smear 

Microscopy

Sputum 
Culture

CXR

Test for 
latent TB

TST

IGRA

Give 
prophylaxisWhat 

drug?
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Data from Kuwait
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Epidemiology of MDR TB 
in Kuwait
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2005
Jan,1996-
Dec,2005

5399 culture-
positive TB 

cases

Overall resistance rates:
INH: 9.1
Rif: 1.1
Ethambutol: 2%
Streptomycin: 4.3%
MDR: 0.9%
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MDR TB
Molecular basis
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 Drug resistance can be achieved by:
 Barrier methods
 Degrading or inactivating enzymes
 Drug target modification

 MDR-TB reflects step wise accumulation of individual 
mutation
 Spontaneous mutation leading to resistance accur at random

Tubercle 1987; 68: 5-18
Lancet 1994; 344: 293-8

Natural resistance

Resistance to ATT
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Mechanism of Drug action
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 Cell wall synthesis:
 Isoniazid: mycolic acid sysnthesis
 Cycloserine

 Inhibit RNA sysnthesis:
 Rifampicin: inhibition of transcription

 Inhibit protien synthesis:
 Aminoglycosides

 Inhibit DNA Gyrase:
 Flouroquinolones

 Inhibition of arabinogalactan and riboarabinomannan:
 Ethambutol
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Mechanism of drug 
resistance
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 Isoniazid:
 Mutation in katG
 Overexpression of inhA
 ahpC mutation

 Rifampicin:
 Mutation in rpoB gene

 Ethambutol:
 Over expression of EmbB gene

 Fluroquinolone:
 gyrA mutation 
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Data from Kuwait
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Host factors
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 Certain HLA types:
 DRB1*14 occured in 30.9% of MDR cases and 6.8% in the 

drug sensetive cases
 Patients with HLA-DRB1*14 have a eight-fold risk of 

developing MDR-TB
 Odd ratio= 8.2

Sharma S K etal. Infection, Genetics and Evolution 3 (2003) 183-188
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Agent factor
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 The most wide spread M.tuberculosis strains are Beijing 
family
W-Beijing genotype strong association with MDR
World wide prevalent

Int J Tuberc Lung Dis 2005;9: 646-653
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Factors related to 
previous treatment
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MDR-TB 
is a man-made 
phenomenon
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Poor 
treatment

Poor 
drugs

Poor 
compliance

MDR- TB

Indian J Med Res 2004; 120: 354-376

http://www.infectiologie.org.tn



Most powerful predictor 
of presence of MDR-TB

A history of previous 
treatment

Indian J Med Res 2004; 120: 354-376

The most common 
error is to add single 

drug to failing 
regimen
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Causes of inadequate 
treatment
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Provider/program:
Inadequate 
regimens

Drugs:
Inadequate 

supply/quality

Patients:
Inadequate drug 

iontake

Lambregts et al Tubercle and Lung Disease 1995: 76;455-548http://www.infectiologie.org.tn



Difficulty in testing 
susceptibility of 2nd line 
drugs
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 Invitro drug instability
 Drug loss due to protien binding
 Heat inactivation
 Incomplete dissolution
 Filter steralization
 Varying drug potency
 Critical concentration very close to the minimal inhibitory 

concentration (MIC)

Guidelines for mangt of DR-TB Update 2008 WHO
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Classes of anti-tubercular 
drugs
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Group 1
1st line oral 

agents

Isoniazid 
Rifampicin
Ethambutol

Pyrazinamide

Guidelines of
the programmatic 
mngmt of 
DR tuberculosis, 
WHO, 2008
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Group 2
Injectable agents

Kanamycin 
Amikacin

Capreomycin
Streptomycin

Guidelines of
the programmatic 
mngmt of 
DR tuberculosis, 
WHO, 2008
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Group 3
Flouroquinolones

Moxifloxacin
Levofloxacin

Ofloxacin

Guidelines of
the programmatic 
mngmt of 
DR tuberculosis, 
WHO, 2008

http://www.infectiologie.org.tn



Group 4
2nd line agents

Oral 
bacteriostatic 

Ethionamide
Protionamide
Cycloserine
Terizidone

PAS

Guidelines of
the programmatic 
mngmt of 
DR tuberculosis, 
WHO, 2008
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Group 5
Agents with 

unclear efficacy
Not 

recommended by 
WHO for routine 
use in MDR-TB 

patients

Clofazimine
Linezolid

Amoxi/Clavulanate
Imipenem

Guidelines of
the programmatic 
mngmt of 
DR tuberculosis, 
WHO, 2008
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Basic Principles of the 
treatment of MDR-TB
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WHO
Guidelines for the 
programatic management of 
drug-resistant tuberculosis
2011 Update
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Objectives of the 
guidelines and target 
audience
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Case-finding Multidrug 
resistance

Treatment 
regimens

Monitoring the 
response to 

treatment

Selecting 
models of care

Complex
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1. Rapid drug susceptibility 
testing for start of 
appropriate treatment
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Wider use of rapid 
drug-susceptibility 

testing with molecular 
techniquies

To detect TB 
with rifampicin 
and isoniazid 

resistance 

Provide 
adequate 
treatment
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2. Monitoring the 
response to MDR-TB 
treatment

Using sputum smear microscopy and culture 
rather than sputum smear microscopy alone 
is recommended for the monitoring of 
patients with MDR-TB  during treatment  
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3. Composition of second-
line anti-tuberculosis 
regimens
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Fluoroquinolone
should be use

Ethionamide

Strong 
recommendation

Pyrazinamide
Conditional 
recommendation
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4. Duration of second-line 
anti-tuberculosis regimens
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Intensive 
phase of at 

least 8 months

Conditional 
recommendation

A total 
treatment 

duration of at 
least 20 
months

Conditional 
recommendation
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5. Models of care for 
managing MDR-TB
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Patients with MDR-TB 
should be treated using 
mainly ambulatory care 

rather than models of care 
based principally on 

hospitalization
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Patients with MDR-TB

Dilute them in the 
community
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Data from Kuwait
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Resistance to second line 
drugs

Quinolones
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 Tested 85 MDR-TB strains isolated from 55 TB patients and 
25 pan-susceptible MTB strains
 Detection of mutation in  QRDR of the gyrA gene by DNA 

sequencing was performed
 Then fingerprinting of MDR-TB strains carrying gyrA mutation 

was performed
 Out of the 85 MDR TB isolates, 6 of them carried the gyrA

mutation
 Non of the pan-susceptible isolates carried the mutation
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Conclusion
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A basic Principle of 
Medical Practice

Diagnosis 
before 

Treatment
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Editorial report by Small and 
Pai

rightly referred to rapid 
detection technology as

Game Changer
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On the MOVE against 
tuberculosis
Transforming the fight 
towards elemination

World TB Day
2011 Campaign
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Key Messages

It’s time
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It’s time to break the barriers to a 
world free of TB

It’s time for an ambitious new 
research agends

It’s time for public health 
programmes to reach all TB 

patients
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It’s time for ambitious new goals 
on MDR-TB treatment

It’s time to move rapidly towards 
zero deaths from TB/HIV
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The war against TB:
A fight to the finish

Finish of the M.tuberculosis

http://www.infectiologie.org.tn



Thank You
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