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Challenges:

Accurately diagnose infections
Prevent transmission
Provide appropriate treatment

. Correctly classify the organism



1. Accurately diagnose infections

A Tuberculosis (TB) is a serious re-emerging
bacterial iliness that usually affects the
lungs.

A TB bacteria are spread from person to
person through the air.

I Mycobacterium tuberculosis complex



A There are two forms of TB:

I TB infection (latent TB) T not contagious

| TB disease (active TB) I are contagious

A People with TB infection (latent TB) can
take drugs to prevent them from getting
TB disease (active TB).



Therefore:

A Prevention of TB involves:
I ldentification of latent TB infections



However:

A People with latent TB infection:
I Have no symptoms

I Donot f eel SiI ck
I Have a normal chest x-ray

I Have a negative sputum smear

|

I Have circulating blood cells (lymphocytes)
that recognize mycobacterial proteins
(antigens)




QuanFERON i TB Gold Assay

A Alternative to tuberculin skin test (TST)
Ain vitro vs. in vivo

A M. tb complex-specific antigens used

A 1 visit to clinic

A Less subject to errors

A Fewer false-positives



QuanFERON i TB Gold Assay

A Principle:
I Tests for 1 nfected | ym
respond to mycobacterial antigens

AESAT-6 (Early Secretory Antigenic Targeti 6)
ACFP-10 (Culture Filtrate Protein i 10)

I By secreting a cytokine
AIFN-2 (interferon-gamma)

I And measured by ELISA
A(Enzyme-Linked Immunosorbent Assay)



Stage 11 Incubation of Blood




Stage 21 Detection of IFN-2

i - - - s i Qe

-Negative cantrol/(not stimulated) |
'ESAT 6 stlmulated ' |
- CFP-10 stlmulated 3

Posmve control (mltogen)

e:z “@ & .le:*?‘w‘&“

:
'S e .
.
&)
S A -~ :
r N ”
\- O - . -

g 1,4 '..‘;%‘);,




Recommended for:

AGroups more likely to be exposed to TB

- Peop
Peop
Peop
Peop

e from countries where TB Is common
e In close contact with active TB case
e with HIV

e In nursing homes, prisons or

nomeless shelters
_aboratory personnel



2. Prevent transmission

A Identifying suspected sources

Genotyping provides tool

A Understanding transmission patterns



Genotyping Analysis

Isolate A

Isolate B
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Genotyping Analysis

Isolate A Isolate B




Genotyping Methods

A Two PCR-based methods:

I Spoligotyping
I MIRU-VNTR

A Results converted to numeric code

A Matches can be further investigated by
other technologies



Spoligotyping

A Spacer Oligonucleotide Typing

A Presence or absence of 43 spacer regions
found in the Direct Repeat region of M. tb
genome.

A Results converted to 15 digit code




Spoligotyping
Original banding pattern [HHEEE HBHE BB

Binary code 11110011001 11
14 + 1 grouping 111-100-110-011-1 & . .

Designation (15 digits) 7463



MIRU-VNTR

A Mycobacterial Interspersed Repetitive
Units I Variable Number of Tandem
Repeats

A Identifies strains by the difference in copy
number of tandem repeats at 12 different
locations of the genome



MIRU-VNTR

MI RU | ocus name 02, (
# of repeats 2 3 2 2 3 4 2 5

MI RU designation (12 di gl



Genotyping Results

Submitter RVCT Accession_
Number Number no Submitting Lab state_id spoligotype Miru

Nebraska Pub

M9096 416 04L1037 Health NE 776137607760771 224226133323
Nebraska Pub

T80370 414 0411035 Health NE 776377777760771 233326163224
Nebraska Pub

T11962 408 04L1038 Health NE 776137607760771 224226133323
Nebr. Pub.

Health

M10034 437 05L2767 Lab. NE T77777777413731 254225223533




Genotyping Program:

A Laboratory component

I Specimen submission to genotyping lab
AAtlanta, GA
ARichmond, CA
AAnn Arbor, Ml

I Tests performed in reference lab
A> 32,000 isolates tested

I Results sent back to state lab



Genotyping Program:

A Program component
I Share patient information with laboratory
I Recelve and interpret genotyping reports
I Decision to act on genotyping results



Genotyping results:

A Identifying suspected sources

ISome ANsource caseso I d
iInvestigation have been different strains

A Understanding transmission patterns
I Unsuspected sources have been identified



3. Provide appropriate treatment

A People infected with TB can take
medications to prevent active TB disease.

A People with active TB disease can usually
be cured with anti-TB drugs.

A The drugs must be taken exactly as
prescribed.

A Some new TB strains are resistant to anti-
B drugs.




