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What are the 3 stages of TB?

There are 3 stages of -
exposure -

latent, -

active disease. -

A TB skin test or a TB blood test can -
diagnose the disease.



Diagnosis

* Mantoux test
— for latent TB

— injecting a small amount of a substance called PPD
tuberculin into the skin of forearm

— contains some inactive TB protein

— hard red bump will develop at the site of the
injection, usually within 48 to 72 hours



5-9 mm 10-14 mm 215 mm
Positive if person Positive if person Positive if person
is in category 1 is in category 2 is in category 3

(b)




s Mantoux test the same as PPD?

The terms Mantoux, TB skin test, -
tuberculin skin test, and PPDs are often
used interchangeably.

Mantoux refers to the technique for -
administering the test.

Tuberculin (also called purified protein -
derivative or PPD) Is the solution used to
administer the test.
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Mantoux Test

Mauntoux test {TT]'

Mo induration

Nagative

Induration

Positive

labpediane
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CDC classification of tuberculin
reaction

e induration (palpable raised hardened area of
skin) of more than 5-15 mm

— depending upon the person's risk factors

* 5 mm or more is positive In:
* HIV-positive person
* Recent contacts of TB case

* Persons with nodular or fibrotic changes on CXR
consistent with old healed TB

* Patients with organ transplants and other
immunosuppressed patient



CDC classification of tuberculin

reaction

* 10 mm or more is positive in

Recent arrivals (less than 5 years) from high-prevalent
countries

Injection drug users

Residents and employees of high-risk congregate settings
(e.g., prisons, nursing homes, hospitals, homeless shelters,
etc.

Mycobacteriology lab personnel

Persons with clinical conditions that place them at high risk
(e.g., diabetes, prolonged corticosteroid therapy, leukemia,
end-stage renal disease, chronic malabsorption syndromes,
low body weight, etc.)

Children less than 4 years of age, or children and
adolescents exposed to adults in high-risk categories



CDC classification of tuberculin
reaction

* 15 mm or more is positive in

e Persons with no known risk factors for TB
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Sputum

* smears and cultures
e Ziehl-Neelsen staining

e cultures have used the Lowenstein-Jensen
(LJ), Kirchner, or Middlebrook media

— four to eight weeks for a conclusive answer
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Alternative sampling

gastric washing
laryngeal swab
bronchoscopy
bronchoalveolar lavage
bronchial washings
transbronchial biopsy
fine needle aspiration
tissue biopsy
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Lowenstein-Jensen medium
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Organism metabolic activity releases CO, ...

Which reacts with dye in vial sensor.

LED activates fluorescent material in sensor. Fluores-
cence is modulated by dye in the sensor.

Photo detector reads fluorescence.

Raw data from detector is analyzed by row board ...
And positivity analysis is performed.

Q00O o0

Positive vial is announced by audible alert, onscreen
indications, and the Positive Vial system indicator.
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Photo
Detector = Row Board
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What are 4 ways to test for TB? -

Several laboratory and imaging tests may need to
be done to definitively diagnose active TB.

gcreening Tests for Tuberculosis and Who
Should Get Them

A chest X-ray (best used to screen for active TB) -
A tuberculin skin test. -

Blood tests (interferon gamma release assay, -
QuantiFERON-TB Gold, and T-Spot)



Interferon gamma release assay (IGRA)

* blood test
* help diagnose latent TB

 ability of the Mycobacterium tuberculosis
antigens to stimulate host production of
interferon-gamma

* more specific than the tuberculin skin test.
* Tlymphocytes produce interferony
e uses an ELISA format
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QuantiFERON Test Method

Incubate overnight 37°C Incubate 120 minutes in“Sandwich”

TB infected individuals respond ELISA
by producing Interferon-y Wash, Add substrate, Develop color

Harvest Plasma




Stage 1. Whole Blood Culture

[ Stage 2. IFN-y ELISA

Heparinized whole blood

CMil

MNil ESAT-6 Mitogen
Control CFP-10 Control
TB7.7

= Culture overnight at 37°C
= TB-infected individuals
respond by secreting IFN-y

@4"%

Incubate plasma for 120 min

in sandwich ELISA

COLOR

Y

Wash, add substrate,
incubate for 30 min
then stop reaction

Standard Curve

OD 450 nm

IFN-y IU/mL

Measure OD and
determine IFN-y levels




T-SPOT®.TB

Nil Control
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Pre-coated well

S nda :: B e -
-4 EUe LA Infection

L9ovee

Positive Control

L20vee |

Oxford Immunotec




QFT LS Ui

g Jald ASa 9 a0 (5 18068 5] 0 pageada sl A9l SIOFT-TB. bl )
Adl sMitogen) ) adsise sTB-Antigen) ) o3 & «Nil)) JU s

$) 2 (o RIS Ot 255 (0 S Ay e g Al J RIS Ol g A9 Qg0 9 M sl Al
lulal alad) g G sl Adgad (5 135S (JB g Jea (5 S A G (g ) (L)
RIS

u-u\ Adgd yaoad Al gl LgLAlSujJﬁJm\‘\deuu.Ad\Mu.\u = QFT-TB Olula )l
mhdahﬂdeu\J\MJ\JMuJAuJ

S e AR I 3 Al gald Glab Cufia J IS () gie Ay JaB i ddgal b ¢y gie 4]
il Ala ad (f (A Asad slU/mMI 0.5 ) SaS 05 Adgad 09 8 ikl AS () gua
S i o Jtindeterminate) ) paddiall iula jf 4aii &) ga () 2
JU g Jaa Jala Ay b s il cullad ZalS mﬁdé\mudyéuh‘huu\u&,u
L G gdil A0 L (gt Ad gl a8y a oLBd) (A sl MJJWL\AM SIS
AdL Ll 8 i) ad gd o

35291 9 g sl sl (AT B cAdia S KO Ol e Gl jsbile 4 iU 4l ol

B dahﬂ\gﬁu\gﬁ\).\.u\ ks JJMUAOAM\ upJéwam‘J& ‘_QLAEUJJQJA-H‘
WNgs oa oS OFgha 5 0 AT ol Adgl g AL palka



Ml e d i () g (Plisedal Q)8 Al Qo (pl £ 50 50 A
EMJ\J d.u Lﬁ)LA.\J a

QFT <

TB7.7 5 ESAT-6 ,CFP-10
IFN-g cdale

T-SPOT &
CFP-10, ESAT-6
IFN-g 02uiS a5 (slad shu alaas



Saims ol2il I)IGRA w pasiiii Cuni U 1iLus a2

Dl S (3355 5,800 (Sl 5 & 3 4y 4S (5l

Ailsaly LAY Gl ¢ S gt SldPPD oo 40 4S8 SLLS
335 1PPD (g s JIS3 L plad) (Sl 4 (5313
@L UAJMJ Lg\.%o\.i.o..uu)\ U\JMJ\S

HIV 5 &) 4g Dl o 8l

WSl AGFSS 1A A e 4S (50l

| () 08 oS ju (sl g1 L Glagd by 4S (50 8l
A8 & g

Y\_\&WLS\J\Adbmjd‘fyjkuug\}ﬁgd\)ﬂ\
A ¢ Js




Sl o g3 Ll & 63LS 495 iale] BIGRA s plxil 6l
ol sladly) s g 05 o0 a8 S Lk w5l o5 (sylie Lalejl nl pl
Sgds o Jile ool olge
PLPPD (Jlwey Cuwi U Juw @ pj (39S )3 Jw Uarsuiy
30 a3leiwlNGRA Cuwi jl .a9S [l )3 .50

J3IGRA  Cuwi g9i (ppipwpions )3 9 ppislaicl | pLEQFT
ol e yalojl
195 yialojl )3lIGRA Cunjd igjro 9 sisoli 2lii a8 (g31461 0o

16712 JousSc i jraisuind (gl gy Jaln jl 39ui .0 nusagd .2i)l3
21 a3 Laiw] Jiiiyy 1m) M 1§14 095 9 lals Culs .aiuw audi



Is193J90 | aardilis gl ylig)

ol.i:l} QQ}" ‘Q u.l.c a ‘sngJ}A LSMJ.AJ LSLQ U"’9)
A.s)‘ou;ysm.w LSLQM)OGA.Q‘A

o G 32 S gSolo 31 L2 sl (g ot KielS e
ugmuwé‘); Mbw&iﬁa&lﬂg}mé}w ‘QS'L*’
ol qwlie ploys sl g (o e slo pe S LgSule Cagae plod
s S ps S LoSole Cugp (i g (gilulaz < la Cigie 4igS
sl a8 @L»L.w Sy ol sl )5 ,b ol (P ﬁ)‘y ‘_SL.«:
a5 13 () p 3,90 b pon S LeSuLe



CXLilSqi 2uwl paaST Cundy

i (NAATs) Nucleic acid amplification tests g, b
4 o pucsl8 )15 G RNA LDNA - 055 oole Sl polie  JoSge
2ilue probe acid Nucleic WPCR 1, oL,

.

Ol 4 Lo (2,

Sl sl
B losT e, vl ya b s 5 s S e e
Al (o6 0SS5 b




Experimental

design

Steps 8-9 Steps 1-7

Steps 10-15

Steps 16-17

ANA ¥ Lysis buffer
Sample collection
l NAA

T (IO I - T
CDNAmmnmmmnnmmmnmmmnmmm
I I I SO
T [T IO I

Naked eye detection” ™
Portable reader or plate reader

Positive ~ Negative




LAMP

Loop-mediated isothermal amplication (LAMP
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PCR
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PCR

e distinguish M. tuberculosis from other
mycobacteria

* sensitivity 92%
e specificity 99%



What is the most diagnostic test for TB?

The TB skin test, also known as the -
Mantoux tuberculin skin test, Is the

most common way doctors diagnose
tuberculosis.



What is PCR test for tuberculosis?

The TB-PCR Is one of the tests that helps
diagnose and confirm an infection of
Tuberculosis.



What is the gold standard for TB diagnosis?

Culture remains the gold standard for

laboratory confirmation of TB disease, and
growing bacteria are required to perform
drug-susceptibility testing and genotyping.



How Is drug susceptiblility testing
done?

The LB uses an indirect proportion method -
for testing M. tuberculosis complex
mycobacteria to 12 drugs at 35C on
Middlebrook 7H10 agar. The test

requires 1 month to complete. Growth on
the control medium is compared to the
growth on the drug-containing medium

to determine susceptibility or

resistance.



Mycobacteria Growth Indicator Tube (MGIT) for drug
susceptibility testing of Mycobacterium tuberculosis.

A: positive control B: negative controd C: test



What is Mgit In TB

Evaluation of Mycobacteria Growth Indicator -
Tube (MGIT) for drug susceptibility testing
of Mycobacterium tuberculosis.

It Is a system that determines whether or not -
TB bacteria will grow in the presence of TB
drugs. If the bacteria grow, then they are
resistant to the drugs, because the drugs
could not stop their growth. If the bacteria
don't grow, the TB drugs work.



How Is Mqit test done?

MGIT tubes may be incubated at 37°C -
and read manually under a UV light or
entered into a MGIT 960 instrument
where they are incubated and
monitored for increasing fluorescence
every 60 minutes. Growth of bacteria as
well as mycobacteria increases the
fluorescence.
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|s bactec and Mgit same

The results reported here substantiate the -
fact that the BACTEC MGIT 960 system

IS a culture equivalent to the

radiometric BACTEC 460 system.
Recovery rates are very close to those of
the radiometric method, while times to
detection are even earlier.



What is Panta antibiotic?

A cocktail of antibiotic, PANTA (polymyxin-
B, amphotericin-B, nalidixic acid,
trimethoprim, azilocillin), i1s used to kill
other bacteria to promote mycobacterial
growth. But little is known If these antibiotics
have killing efficacy against Mycobacterium
tuberculosis.




the first line (FL) line probe assay (LPA),

What is LPA In TB diagnosis? -

LPAIs a rapid technique based on -
polymerase chain reaction (PCR) that Is
used to detect Mycobacterium tuberculosis
(MTB) complex as well as drug sensitivity
to rifampicin (RPM) and isoniazid (INH)



Does TB have RNA or DNA?

Mycobacterium tuberculosis contains -
at least nine small RNA families in its
genome. The small RNA (sRNA) families
were identifled through RNomics — the
direct analysis of RNA molecules isolated
from cultures of Mycobacterium
tuberculosis



Can TB be passed genetically?

Based on different research works across -
the world, there Is sufficient evidence to
prove that TB Is a genetically primed

and determined infectious disease
caused by M. tuberculosis and the
genetic polymorphism is the mechanism
that leads to progression from infection to

B disease.




Is GeneXpert a PCR

NSW Health Pathology has Cepheid
GeneXperts in 37 laboratories throughout
NSW, including all larger regional
laboratories. These instruments

provide rapid PCR

diagnosis (approximately 60 minutes) and
have been used to provide rapid flu testing.



Why does ADA increase in TB?

* |n both pleural TB and TB meningitis, ADA
tests had higher sensitivity than any other
tests

ADA is an enzyme that increases in TB because
of the stimulation of T-cell lymphocytes by
mycobacterial antigens.
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Fluorescence
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WHAT IS MPT64 PROTEIN

MPT64 is one of the proteins secreted from
Mycobacterium tuberculosis, but little is known
about its role during Mycobacterium tuberculosis
Infection. Here, we report that MPT64 protein from
Mycobacterium tuberculosis can inhibit the
apoptosis of RAW264. 7 macrophages in vitro
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BMI<17kg/m” or CXR or
symptom screen suggestive of TB

Collect a spot sputum sample for Xpert
MTB/RIF testing

¥

Error/ invalid result

Repeat test and follow
the algorithm based on
the result obtained

Yes

v

MTB Detected

Rifampicin
Resistance
detected?

No
¥

Initiate patient on
first line regimen
(2ZRHZE/4RH).

+

MTB NOT
detected

Re-evaluate
patient clinically

Yes

Collect an early morning
sputum specimen for:

(i) FL and SL-LPA
(ii) phenotypic CDST

Evidence
of TB?

No

4

Treat for other
conditions
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SPOLIGOTYPING TECHNIQUE

Spoligotyping is a PCR-based method allowing to
analyze strain-dependent polymorphisms
observed in spacer sequences present within
the direct repeat (DR) genomic region of

M. tuberculosis complex strains. Spoligotyping
provides some important advantages over other
genotyping technigques



DNA PROBE HYBRIDIZATION

csl-é U-UJ R B é—*DNA Probe Hybrldlzatlon
6‘ﬁ ¢ Ogh (o %MI’RNA }‘ S uobDNA 2 e P,
Sgdin oolaiwl s jelS po8

SG o 00 wS job a by Gy 09l o colaiuwl gl 459065 0y xSLeSOL
Celw g0 o Vb coslaiz! g cavwlus g Wil ool b5, db lasee

A2d oo Glis |y ass



(@) An unstable hybrid

(b) A stable hybrid

Short non-complementary regions
do not affect overall stability




