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HISTORY of  
Tuberculosis  

 
 

      Tuberculosis Is an 
Ancient Disease  
Identified as Spinal 
Tuberculosis in 
Egyptian  
Mummies  History 
dates to 1550 ï 
1080 BC                      
Identified by 
PCR       



A tribute to Robert Koch 

ÂWorld TB Day is 
March 24. This annual 
event commemorates 
the date in 1882 
when Dr. Robert Koch 
announced his 
discovery of 
Mycobacterium 
tuberculosis, the 
bacteria that cause 
tuberculosis (TB)  





Tuberculosis A Historical 
Disease Progress to Future  





Global incidence of tuberculosis  
Still rising as a result of the growing epidemic in Africa  
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Laboratory diagnosis 

ÂDirect Microscopy  

ÂCulture  

ÂNucleic acid technology 

ÂImmunological methods 

ü            Skin test (TST) 

ü            Rapid test 

ü            IGRA test 

 

 



Microscopy and Culturing still a 
top priority  



Morning Sputum specimens 

Pulmonary Tuberculosis  





Laboratory Diagnosis 

1- Sputum smears stained by Z-N stain 
 

Two morning successive mucopurulent 
sputum samples are needed to 
diagnoses pulmonary TB. 

 

    



Smear showing Acid Fast Bacilli. 



What is Smear Positivity 
WHO 

       All patients who have submitted two  

       Specimens and found to be positive 

                  for identification of AFB 



Grading  

If the slide has Result  Grading  No. of fields to be 
examined 

More than 10 AFB /oil 
immersion field  

pos 3+  20 

1-10 AFB/ oil immersion 
field 

pos 2+  50 

10-99 AFB/100 oil 
immersion field 

pos 1+  100 

1-9 AFB/100  oil immersion 
field 

pos Scanty* 100 

No AFB in 100 oil immersion  
field 

neg 100 

*record actual number of 
bacilli seen in 100 fields 



2- Detecting AFB by fluorochrome stain using 
fluorescence microscopy: 

The smear may be stained  

by auramine-O dye.  



Acid Fast Bacilli as seen under 
Fluorescent Microscope 



Direct Microscopy 

ÂPreferred to do two methods 

ÂMake sure it is real sputum 

ÂAt least 3 specimen 



Microscopic Exam 
Smears: 

Specifity 42% 

Sensitivity: 

             46% in pulmonary TB 

             31%  in extrapulmonary TB  

Clinical and Diagnostic Laboratory Immunology, April 2005, p. 491-496, Vol. 12, No. 4 



Culturing Mycobacterium 

 

ÂCulturing for isolation of Mycobacterium 
spp continues to be a Gold standard ,  
particularly  in Developing countries. 

ÂNeed only 10 ï 100 bacilli / 1 ml of 
sputum. 



Growth of Acid fast bacilli on  
L J Medium. 



Eight Week Growth of Mycobacterium 
tuberculosis on Lowenstein -Jensen Agar  





 

ÂSpecificity 59% 

ÂSensitivity: 

    63% in pulmonary TB 

    42% in extrapulmonary 

 Clinical and Diagnostic Laboratory Immunology, April 2005, p. 491-496, Vol. 12, No. 4 

Culture 



Limitation in Culturing 

 

ÂMycobacterium spp are slow growing. 

ÂNeed  6 ï 8 weeks for growing. 

ÂSpecimens can be contaminated while 
growing, needs repeated specimens, in 
turn patients loose confidence in 
Laboratories. 

 



Molecular Methods in 
Diagnosis of 
Tuberculosis 



Lipid-Rich Cell Wall of Mycobacterium 
Mycolic acids 

(Purified Protein Derivative) 

REVIEW 



III Polymerase Chain Reaction (PCR) 

& Gene probe 
   

Advantages: 

         - Rapid procedure       - High sensitivity (1-10  

            ( 3 ï 4 hours)               bacilli / ml sputum) 



Real Time PCR replacing older 
Methods 



 
 Mumtaz  Ahmad Khan, Sajjad  Hussain  Mirza , Shahid  Ahmed 

Abbasi,Tariq  Butt, Masood  Anwar  
 
  

 PERIPHERAL BLOOD -BASED POLYMERASE CHAIN REACTION IN 
DIAGNOSIS OF PULMONARY TUBERCULOSIS  

 

PCR Site of infection  

 sensitivity 90%  

specificity 95%  

ÅPCR PB 

 Sensitivity 20%  

Specificity  95%  



Sensitivity for TB Detection 

Technique  No. Bacilli  

Microscopy 5000-100000 Bacilli/ml 

Culture 10 - 100 Bacilli/ml 

PCR 1 - 10 Bacilli/ml 



MDR Tuberculosis  

Â MDRTB refers to strains 
of the bacterium which 
are proven in a laboratory 
to be resistant to the two 
most active anti-TB 
drugs, isoniazid and 
rifampicin. Treatment of 
MDRTB is extremely 
expensive, toxic, arduous, 
and often unsuccessful.  

Dr.T.V.Rao MD 



Genetics of Rifampin Resistance in M. tuberculosis 

 



RIF resistance as surrogate 
marker for MDR TB 

 

 

ÂRIF resistance as a mono resistance not very 
frequent ( 5-15% of them)  

 

Â80-95% of RIF resistant strains are also 
resistant to INH 

 
Khue  et al. A 10-year prospective surveillance of Mycobacterium tuberculosis drug resistance in France 1995ï2004. Eur  Respiratory J. 2007 




