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Challenges:

1. Accurately diagnose infections

2. Prevent transmission

3. Provide appropriate treatment

4. Correctly classify the organism



1. Accurately diagnose infections

ÅTuberculosis (TB) is a serious re-emerging 

bacterial illness that usually affects the 

lungs.

ÅTB bacteria are spread from person to 

person through the air.

ïMycobacterium tuberculosis complex



ÅThere are two forms of TB:

ïTB infection (latent TB) ïnot contagious

ïTB disease (active TB) ïare contagious

ÅPeople with TB infection (latent TB) can 

take drugs to prevent them from getting  

TB disease (active TB).



Therefore:

ÅPrevention of TB involves:

ïIdentification of latent TB infections



However:

ÅPeople with latent TB infection:

ïHave no symptoms

ïDonôt feel sick

ïHave a normal chest x-ray

ïHave a negative sputum smear

ïHave circulating blood cells (lymphocytes) 

that recognize mycobacterial proteins 

(antigens)



QuanFERON ïTB Gold Assay

ÅAlternative to tuberculin skin test (TST)

Åin vitro vs. in vivo

ÅM. tb complex-specific antigens used

Å1 visit to clinic

ÅLess subject to errors

ÅFewer false-positives



ÅPrinciple:

ïTests for infected lymphocyteôs ability to 

respond to mycobacterial antigens

ÅESAT-6  (Early Secretory Antigenic Target ï6)

ÅCFP-10  (Culture Filtrate Protein ï10) 

ïBy secreting a cytokine

ÅIFN-ɔ(interferon-gamma)

ïAnd measured by ELISA 

Å(Enzyme-Linked Immunosorbent Assay)

QuanFERON ïTB Gold Assay



Stage 1 ïIncubation of Blood



Stage 2 ïDetection of IFN-ɔ

-Negative control (not stimulated)

-ESAT-6 stimulated

- CFP-10 stimulated

- Positive control (mitogen)



Recommended for:

ÅGroups more likely to be exposed to TB

ïPeople from countries where TB is common

ïPeople in close contact with active TB case

ïPeople with HIV

ïPeople in nursing homes, prisons or 

homeless shelters

ïLaboratory personnel



2. Prevent transmission

ÅIdentifying suspected sources

ÅUnderstanding transmission patterns

Genotyping provides tool



Genotyping Analysis

Isolate A Isolate B

Likely Related



Genotyping Analysis
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Genotyping Methods

ÅTwo PCR-based methods: 

ïSpoligotyping

ïMIRU-VNTR

ÅResults converted to numeric code

ÅMatches can be further investigated by 

other technologies



Spoligotyping

ÅSpacer Oligonucleotide Typing

ÅPresence or absence of 43 spacer regions 

found in the Direct Repeat region of M. tb

genome.

ÅResults converted to 15 digit code



Original banding pattern

Binary code

14 + 1 grouping

Designation (15 digits)

Spoligotyping

1  1   1   1  0  0  1   1  0  0  1   1  1   

111-100-110-011-1é..

7  4  6  3



MIRU-VNTR

ÅMycobacterial Interspersed Repetitive 

Units ïVariable Number of Tandem 

Repeats

ÅIdentifies strains by the difference in copy 

number of tandem repeats at 12 different 

locations of the genome



MIRU-VNTR

MIRU locus name     02, 04, 10, 16, 20, 23, 24, 26é  

# of repeats               2     3    2    2    3   4    2    5

MIRU designation (12 digits)      23223425é.



Genotyping Results
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Genotyping Program:

ÅLaboratory component

ïSpecimen submission to genotyping lab

ÅAtlanta, GA

ÅRichmond, CA

ÅAnn Arbor, MI

ïTests performed in reference lab

Å> 32,000 isolates tested

ïResults sent back to state lab



ÅProgram component

ïShare patient information with laboratory

ïReceive and interpret genotyping reports

ïDecision to act on genotyping results

Genotyping Program:



Genotyping results:

ÅIdentifying suspected sources

ïSome ñsource casesò identified by epi 

investigation have been different strains

ÅUnderstanding transmission patterns

ïUnsuspected sources have been identified



3. Provide appropriate treatment

ÅPeople infected with TB can take 

medications to prevent active TB disease.

ÅPeople with active TB disease can usually 

be cured with anti-TB drugs.

ÅThe drugs must be taken exactly as 

prescribed.

ÅSome new TB strains are resistant to anti-

TB drugs.


