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What is Tuberculosis?

 Tuberculosis is a disease caused by tiny germs that
enter your lungs when you breathe them in; It is
called “TB” for short

* TB germs are most commonly found in the lungs, but
sometimes they can move to other parts of the body

* When you have TB disease of the lungs, you can
spread it to other people
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M tuberculosis as causative
agent for tuberculosis

FRESH BACILLI FROM THE LUNGS OF A CONSUMPTIVE
PATIENT, AS SKEN UNDER THE MICROSCOPE.

Robert




Tuberculosis

* 1882 - Robert Koch - “one seventh of all human
beings die of tuberculosis and... if one considers
only the productive middle-age groups,
tuberculosis carries away one-third and often

more of these...”

World Tuberculosis Day
March 24 each year

- World TB Day
- March 24




sinfectants,


https://en.wikipedia.org/wiki/Aerobic_organism
https://en.wikipedia.org/wiki/Bacillus
https://en.wikipedia.org/wiki/Lipid
https://en.wikipedia.org/wiki/Cell_division
https://en.wikipedia.org/wiki/Cell_division
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M. tuberculosis complex (MTBC)

* Four other TB-causing mycobacteria

e M. bovis, M. africanum, M. canetti, and M.
microti

* M. africanum is not widespread, but it is a
significant cause of tuberculosis in parts of Africa

e M. canetti and M. microti are rare

e M. bovis was once a common cause of
tuberculosis



https://en.wikipedia.org/wiki/Mycobacterium
https://en.wikipedia.org/wiki/Mycobacterium_bovis
https://en.wikipedia.org/wiki/Mycobacterium_bovis
https://en.wikipedia.org/wiki/Mycobacterium_africanum
https://en.wikipedia.org/wiki/Mycobacterium_africanum
https://en.wikipedia.org/wiki/Mycobacterium_canetti
https://en.wikipedia.org/wiki/Mycobacterium_canetti
https://en.wikipedia.org/wiki/Mycobacterium_microti
https://en.wikipedia.org/wiki/Mycobacterium_microti

Bovine tuberculosis

Bovine tuberculosis is carried by
cattle.

»people contract Bovine TB today, by eating
food that has been contaminated by the bacteria
or from drinking un-pasteurized milk from cows

that are infected with the virus.

»Bovine TB is most likely going to effect the
joints and bones.




Other mycobacteria

/ than tuberculosis
bacteria



Risk factors of tuberculosis

e Elderly

* Infants

* Low socioeconomic status
* Crowded living conditions
 Disease that weakens immune system like HIV

* Alcoholism

« Recent Tubercular infection (within last 2 years)




» TB spread from person to person by
alrborne transmission (breathing in air TUBERCULOSIS
droplet) . Infected person release droplet
nuclel (1-5 micro meter in diameter) through

* Talking
 Coughing 5000/1
 Sneezing 50,000/1
e _aughing

e Singing

If not treated properly, TB can be fatal.




TB I1s NOT spread by




Effective immune
response

o

Infection limited
to small area of lung

)

b

Immune response
Insufficient

A

Active disease In lung and
may spread to other organ



Main sites of :
Extrapulmonary tuberculosis

Central nervous system
- Meningitis

Lymphatics
- Scrofula (of the neck)

Pleura
- Tuberculosis pleurisy

Disseminated
- Miliary
tuberculosis

Bones and
joints of spine
- Pott's disease

Genito-
urinary

- Urogenital
tuberculosis




TB - Infection & Disease

* TB disease varies with age and the ability of
your body to fight off bacteria.

* HIV is the strongest risk factor for the

progression of Latent TB to Active TB
infection.
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HIV Counseling

B disease
testing, in

/ to occur among HIV
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TB Infection & Disease
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TB - Infection & Disease




macrophage

C

slowed growth
fatty acid catabolism

dormancy

DNA repalr
Proteasome
Antloxidants

antibacterial
defenses




Exposure to TB P
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No infection Infection

(70-90%) (10-30%)

-— \
Latent TB g » Active TB V& -
(90%)] & (10%)
l \ 5% develop TB within 2 years
Never develop 5% develop TB many years later
Active disease . Untreated B e
| .

Die within 2 years Survwe _
Die Cured
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TB as a Worldwide Public Health Issue

* WHO declared TB a global emergency 1993

* World population ~ 6 billion

* ~ 1in 3 people in world infected

* ~ 9.4 million new cases of active TB/year

1.7 million deaths/year

22 high TB-burden countries (Thailand since 1998)
» 2014 new case in Thailand ~ 70000



Estimated TB incidence rates, 2014

Estimated new TB
cases (al foens) per
100 000 population
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Common Symptoms of TB Disease

f TB outside the lungs




Diagnosis for Latent & Active TB
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Diagnosis for Latent & Active TB




Mantoux Skin Test(PPD)

a skin test for identifying exposure
to the TB bacteria, Mycobacterium
tuberculosis (latent infection)

/

»>The Mantoux test is recommended
because it provides the most
consistent and reliable result.

>Mantoux tuberculin skin test (PPD) is




Mantoux Skin Test (PPD)

> he Mantoux test is read 48-72 hours after
administration.

»Induration or “knot-like” swelling at the test site
is significant and the reaction is measured in
millimeter units.

»Redness at the test site is not measured.

»Persons with HIV or diseases affecting the
immune system may have no response to the skin
test.




TUBERCULIN SKIN TEST RESULTS
INTERPRETATION

HIV infection Risk factors for reactivation: Healthy persons
silicosis, HD, DM, malignancies with low likelihood
Close contact (leukemia, lymphoma, of true TB infection
head/neck/lung cancer),
Abnormal CXR underweight, jejunoileal bypass,
IVDA
Immunosuppressed:
TNF-alpha inhibitors, Children<4
chemotherapy,
organ transplant, Foreign born from high-risk
glucocorticoid countries
treatment
Residents/employees in high-risk
settings: prisons, jails, healthcare
facilities, mycobacteriology labs,
homeless shelters




Chest X-Ray

»A chest x-ray is ordered when a
person presents a recent skin
test conversion and is suspected
of having TB.

Hf a chest x-ray is normal,
further diagnostic testing may
not be necessary.




Chest X-Ray

///%/// #f the chest x-ray

shows signs of

-

disease, further
diagnostic testing will
be needed to confirm
TB disease.




Upper lobe
cavitatory
disease




Bronchopneumonia



Pleural Disease




Tuberculous pneumonia

patlent with
cough has focal

. O f h at loo kS li ke a
umoma

ThlS is a case of primary

- tuberculosis in an adult.
//




Disease




Milliary Tuberculosis

- Uncontrolled haematogenous dissemination
- Progressive primary or reactivation

- Requires impaired immunity thus 50% in infants, elderly and
HIV+

- Clinical course variable; fulminant to subacute

- Non specific presentation; failure to thrive, aesthenia, night
sweats, pyrexia, ARDS

- Difficult to diagnose, 20% post mortem
- Hepatomegaly, ascites, deranged liver function
- Meningeal disease in 15 - 20%



Miliary Disease




Sputum AFB
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Sputum AFB
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Ziehl Neilsen (acid fast) or Auramine stain

as0n 1 Msseouwamsosooaladdoa 38 ZN staining

a -
. 44 _ FTUILHARBINATIT
FTUTULTENINLY Ha Grading

(adhalow)
0 AFB/100 213084 Negative - 200

1- 9 AFB /100 7anasd actual cell counts actual cell counts 100
(TFusuau AFB fiwu) (fusuau AFB fiwu)

10 - 99 AFB /100 23na84 Positive 100

1-10 AFB /190884 Positive 50

>10 AFB /290881 Positive : 20







Sputum culture

»A sputum specimen is necessary
to confirm that the TB bacteria is
present in the lung.

»The sputum specimens should:
»come from deep within the
lungs
»be obtained from the first

coughed up sputum of the day,
for 3 consecutive days
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Solid & Liquid media
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Interferon-gamma Blood test

»A simple blood is mixed with synthetic proteins
similar to those produced by the tuberculosis
bacteria.

»f people are infected with tuberculosis bacteria,
their white blood cells produce certain
substances (interferons) in response to the
synthetic proteins.

>Measure interferon-gamma with ELISA



Molecular examination; nucleic acid

amplification
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Sputum liquefaction
and inactivation with
2:1 sample reagent

L4

Sample
automatically
filtered and
washed

©

Ultrasonic lysis
of filter-captured
organisms to
release DNA

6/

DNA molecules
mixed with dry
PCR reagents

Transfer of

2 ml material MTB/RIF

into test cartridge %

L0 3t
TN

Cartridge inserted into
MTB-RIF test piatform
(end of hands-on work)

Assay Name NTB-RIF

7

Seminested
real-time
amplification
and detection
in integrated
reaction tube

S8 RIHES
test result

AAT

T.N. AUNTI¢

Time to result, 1 hour 45 minutes




Treatment for Latent TB

»Medication is given to
prevent the Latent TB
from becoming Active
TB disease.

»Preventive treatment
reduces the risk of
getting active TB by
more then 90%.




Treatment for Latent TB

»Medication, usually Isoniazid (INH)
should be taken as prescribed by the
physician. The duration of treatment is
usually 6-12 months.

»INH is an antibiotic that kills the TB
bacteria. INH may cause side effects,
such as nausea, vomiting, and liver
function abnormalities.

»>patients will be seen frequently by their
doctor until treatment is over.
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Treatment for Latent TB




0O o YW VI
mmnﬂmmmm@ﬂ’m

197N19 W3R81N1TULEANTUN

amflufiladnlsatiugu (definite
Msunngdan Aladaan Wuinlsnas

inite Case) wuneds rijﬂfmﬁ?ﬁlqzdmm@wu
berculosis complex 'siqinlaans
1w molecular line probe assay




.

o Y1
nmsuuniszinnvesnilae

nsALUNANAIE T uTuTsA NFABUNATHHNANITATIANILLANLGE
1. dnilseten (pulmonary 1. Salsalanaunzwuida (PTB+)
tuberculosis: PTB) N2 mﬂfmmmmqmmm o5
2. Saulsauanian smear flunudestihation 1 Ak
@extrapulmonary 2. Tolsadamaunslainnda (PTB-)
tuberculosis: EPTB) wn1Ede SMear luinuigeatistias

2 A5 WANIWSIAN NN WULLNANENE

ZQQ”]WGLuLﬁ”@‘]J‘ﬂﬂ wisa culture wu
Tadoulsa



o VI
msauunszsinnvesnile

nsALunAINLlsEIRnIsSNE luane
1. lusi (new) ldinainedulsaunneu vsawnelfanfinuinlsauntiaandi 1 nau

v G . o o o aa o | Y a
2. nainiludi (relapse) meisnednulsanazlifuniiagua i udnal 10
fudnulsnan

3. shmdwasananivas (treatment after failure) fiefisneias
ansenAuFuiitiae lud usnalauvziie haun 5 wulde (remamed positive
or became positive)



o) 7 |
msauunszsinnvesnile

;, ault) i

ﬂﬂﬁJN@[ﬂ?ﬁJ@ WL



Treatment for Active TB

//% »>IB is curable, IF it is diagnosed

early and appropriate treatment
is started promptly.

»Active TB can be spread to other
people if the person is not taking
medication to kill the bacteria!







Treatment for Active TB

When a person with active TB is
diagnosed, they should be isolated
from other people until the medication
begins to Kill the bacteria-usually 2
weeks, but sometimes longer. M
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eNSNEIUISA

First line drugs: FLD 15u7  Second line drugs: SLD wiu

e [soniazid: H, INH « Kanamycin: K, Km

» Rifampicin: R, RMP  Levofloxacin: Lfx

* Pyrazinamide: Z, PZA  Ethionamide: Eto

« Ethambutol: E, EMB « Para-aminosalicylic acid: P,
» Streptomycin: S, Sm PAS

 Cycloserine: Cs
* Ofloxacin: O, Ofx
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ansenInEIUlIn

re-treatment regimen with first-line drugs

2HRZES / 1HRZE / 5HRE

1%%‘%1%ﬁﬂfmﬁﬂzﬁ’um%’nmeﬁwﬁm’wmmmm (treatment after
default) vizensuiluin (relapse)

neuBunafnefasdaaune culture uazds DST AAEINYNTIE
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Multidrug-resistant TB (MDR)

>Multidrug-resistant TB is on the rise.

»MDR TB means that some TB bacteria have
developed resistance

» resistant to treatment with at least two of
the most powerful first-line anti-T
drugs, isoniazid (INH) and rifampicin (RMP)

»Due to people not taking their medication
properly; new strains of the bacteria evolve.
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Extensively drug resistant tuberculosis
(XDR-TB)

fampicin (RMP)

cond-line drug
d injectable drugs
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2RZE/10RE, 6-9RZE
2SHE/16HE, 2-3HZEQ/9-10HEQ
2HRE/THR
2HRZ/6HR




Questions?







