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Belog to famliy Mycobacteriaceae

Produce characteristic long chain fatty
acids around 60-90 carbons in length

Very slow growers
Obligate aerobe, non-motile and

pleomorphic rods

Unusual cell wall consist of a high lipid
content & acid fast. Mycolic aci
makes much greater resistance.
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Infects one thir? of world population..!
due to TB every year.

Under privileged population.
Crowding, poverty and malnutrition.

Since 1985 incidence is increasing in
west AIDS, diabetic, Immuno-

suppressed patients and drug resistance.
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from mberculosis In 15852, age 25,



B— " FerRyBorl Uskd AS TubgReULSTSTAME 3 ER Ay F

, '

I ;i"i'i's;

- “'ﬂ'_!_:lhlll.'_
i




TUBERCULAR SANATORIUM
HOWELL, MICH.
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National Program for TB

JdStarted in 1970
JdFinal Aim: Get rid

of TB & Control It




Alm Steps.
Increase curing rate

by 2000 to mor e than 85%

Early Diagnosisfor morethan 70%
of TB cases

Decrease infection rateto 1/
100000 by 2010




. |1st action all over theworld to
getrid of TB

» Decrease infection rateto
1 /100000 by 2010

+Use DOTS (Curingrate 90%)




National Program Strategiesfor TB

» Determine RIsk groups
+ Yaccination continuation

« Treatment using short
plane

+ Free M edication
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The Global Fund to Fight AIDS, Tuberculosis & Malaria r\
Funding the fight against the diseases of paverty
Gj LATEST MEWS
Annual Report 2002/2003
Home Download the Executive Impact of Global Fund Begins to Be Felt in
Summary (PoF 6% Kby of the Asia and the Pacific {29 September 2002}
Global Fund's 2002/2003 A "Treat Asia Report" interview of Dr. Richard
FUND Annual Report or write to us Feachem.
: to receive a full hard copy.
Overview :
e The Global Fund Substantially Increases
Principles Funding for AIDS (22 September)
NGOs and Cil Society
Private Sector Global Fund Disbursements Top US$100
Million (29 August)
Canbetir September Download
2003 our new
Funding Proposals Progress brochure South Africa Grant
et Process Report Agreements Signed: Over
; uss 40 Million for Treatment
- English 1.2 Mb J—
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Background Documents and TB {7 August 20033
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|nfection rate:

1987 rate 30.5 /100000

1996 rate 11.6 /100000
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DOTS begins
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Surface
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Superficial lipids
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‘ Mycolic acid

Arabinogalactan

Peptidoglycan

YL LSS TS/, Cellmembrane

Cytoplasm

Complex cell wall structure of mycobacteria.

The glycolipids, such as trehalose dimycolates, of Mycobacterium
tuberculosis and related organisms appear to be related to their virulence
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Communicable disease caused by tubercle
bacillus.

x Spread by air droplet nuclei.

* Infection begins with multiplication of
tubercle bacilii.

= * Some of bacilli spread through the
= bloodstream.

| * Immune system contains bacilli-prevents
: disease and persons are infected but do
not have disease and remain
symptomatic and not infectious.
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Can Infect (disseminate) and cause dlsease
In many different body locations  such as:




(1) Airbome Mycobacterium tuberculosis bacteria are
inhaled and lodge in the lungs
(2) The bacteria are phagocytized by lung macrophages g

and multiply within them, protected by lipid-
containing cell walls

(@) Infected macrophages are carried to various parts of
the body such as the kidneys, brain, lungs, and lymph
nodes; release of M. tuberculosis occurs

(4) Delayed hypersensitivity develops; wherever infected C D
M. tuberculosis has lodged, an intense inflammatory
reaction develops

(5) The bacteria are surrounded by macrophages and
lymphocytes; growth of the bacteria ceases

(8) Intense inflammatory reaction and release of
enzymes can cause caseation necrosis and
cavity formation

(7} With uncontrolled or reactive infection,
M. tuberculosis exits the body through
the mouth with coughing or singing



Symptoms
Incubation period
Causative agent

Pathogenesis

Epidemiology

Prevention

1 IR TR

treatment

Fever, weight loss, cough, sputum
production

2 to 10 weeks

Mycobacterium tubercufosis

Colonization of the alveoli incites
inflammatory response; ingestion
by macrophages follows; organisms
survive ingestion and are carried to
Ilvmph nodes, lungs, and other body
tissues; tubercle bacilli multiply;
granulomas form

Inhalation of airbome organisms; latent
infections can reactivate

BCG vaccination, not used in the United
States; tuberculin (Mantoux) test for
detection of infection, allows early
therapy of cases; treatment of young
people with positive tests and
individuals whose skin test converts

|_from neqative to positive, Treatment:

two or more antitubercular medications
given simultaneously, such as isoniazid
(INH) and rifampin




- one of the earliest and most
common symptoms present in 40-80%

nonproductive initially, but later
productive (reflecting tissue necrosis)

- inflammation of
pleura




Dyspnea- late symptom, may
indicate extensive disease.

Hemoptysis- may or may not
indicate active disease. More

common with bronchitis.
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Pathogenesis _gf TB

Type IV hypersensitivity — T cells —
Macrophages - Granuloma

Activated macrophages — epithelioid

cells. Remain viable inside
Macrophages

Mycolic acid wax coat. Cord Factor -
surface glycolipid antigenic. Self

destruction by lysosomal enzymes.
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TB - Scrofula _(-f\/[exim)




Untreated Tuberculosis CXR =
——
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* Rate of having féigse-positive
cultures resulting from laboratory
Cross-amritamnaiam may be up
to 33% of culture-coofifinmeeld! BB
patients.

* The average cost per patient Is
- $10,873 (range, $1,083-$21,306).

e © 2006(CDC)







¢ Select a wide-mouthed plastic container,
disposable, unbreakable and leak proof
material.

Give the patient a sputum container with
the laboratory serial No. written on it. Show

the patient how to open and close the
container and explain the importance of not
rubbing off the number written on the side
of the container.

Instruct the patient to inhale deeply 2-3
times, cough up deeply from the chest and
spit in the sputum container by bringing it
closer to mouth.
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Collections (Cor

e Make sure the putu'm sample is of good
quality. A good sputum sample is thick,
purulent and sufficient in amount (2-3
ml).

¢ Give the patient another container with
= laboratory serial number written on it
= for an early morning specimen.

e Explain to the patient to rinse his/her
mouth with plain water before bringing
up the sputum.




Microscopy of sputum

.. 0 ;

e Diagnosis of pulmonary TB by sputum
microscopy is simple, easy, inexpensive,
rapid, technically not very demanding and
more reliable than X-rays.

* The purpose of the sputum microscopy is two
fold (a) diagnosis of the patients with
infectious tuberculosis (b) monitoring the
progress.

e For diagnosis, 3 sputum examinations are
erformed (spot, morning, spot) and for
ollow up 2 sputum examinations (morning,

spot) are performed.




least count 5000-10000 bacilli per ml.
Species differentiation impossible.

Specimen contamination.

~ False positive
Saprophytic mycobacteria.
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Uunscratched new slide, label the slide with laboratory serial
number.

Make a smear from yellow purulent portion of the sputum using
a bamboo stick.

A good smear is spread evenly, 2cm x 3 cm in size and is

neither too thick nor too thin.

The optimum thickness of the smear can be assessed by placing
the smear on a printed matter and the print should be readable
through the smear.

Let the smear air dry for 15-30 minutes. Fix the smear b
passing the slide over the flame 3-5 times for 3-4 seconds each
time.

Stain the smear by Ziehl Neelsen method.




Carbol Fuchsin







390 acid-alcohol




te STEP 7
Methylene Blue







B Zlehl Neelson stain
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Only use new, unscratched slides. Always use filtered carbol
fuchsin.

Do not allow the carbol fuchsin to dry during staining.
Do not allow the carbol fuchsin to boil during staining.
Decolorize adequately with sulphuric acid.

Make sure there are no food particles or fibres in the sputum
samples.

Never allow the oil immersion lens to touch a slide.

Label sputum containers, slides, and laboratory forms accurately.

Record and report results accurately.




Make sure the sample contains sputum and not just saliva.
Make sure there is enough sputum (at least 2 ml).

Select thick, purulent portions to make the smear.

Prepare smears correctly — not too thick, too thin or with
too little material.

Fix for the correct length of time, not too short or too long.
Stain with carbol fuchsin for 5-7 minutes.
Do not decolorize with sulphuric acid too intensively.

Examine every smear for at least five minutes observing at
least 100 fields before recording as negative.

Label the sputum containers, slides and laboratory forms
carefully.

Record and report results accurately.




Each case of suspected tuberculosis need not
be cultured. The judicious use of culture
limits its use to the followings:

1-Diagnosis of smear negative pulmonary TB
cases with strong clinical and radiological
suspicion.

= 2-Diagnosis of extrapulmonary TB.

~ 3- Follow up of a case to investigate for a
drug resistant isolate.

4-Diagnosis of childhood tuberculosis.
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COLONIAE MORPHOLOGY OF THE
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Sputum - TB Auromine/Rhodamine
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L\|fSpecimens from a patient are AFB
ar-negative, and only one is M.
rcuI05|s culture-positive.

patlent s signs, symptoms, and clinical
fw&'i =" C purse are with TB.

'-___,..-—'

==8 An M. tuberculosis culture-positive
~— specimen, also likely to be AFB smear-
positive, was processed the as
the suspected specimen.




Inject intraderamlly 0.1ml of 5
TU PPD

Produce wheal 6mm to 10mm in
diameter

Follow universal precautions
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Read reaction 48-72 hrs after injection.

Measure only induration, not erythema.

Record reaction in millimeters.

5mm- HIV infected, close contacts
iImmunosuppressed

10mm- targeted testing

15mm- low risk persons
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Positive Reaction: 18Smm
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TB INFECTION

TB DISEASE
(IN THE LUNGS)

M. tuberculosis

In the body

In the body

Skin test Usually positive Jsually positive
Chest x-ray Usually normal Usually abnormal
Sputum smears & cultures | Negative Positive
__Symptoms No Yes. Cough, fever, weight
= loss, malaise, fatigue, night
sweats
Infectious? No Often infectious before
treatment
Case of TB? No Yes




: : . AncomAic Culture System - - -
Microscopiz exarmination - Direct DS cetedtion

ndirect sensrvity test [dentification

1 M ontt-Feporting Svstem




New Diagnostic Tools
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e A commercial syste
for detection of
mycobacteria in
samples. The basis @

the system is grow ““__

of mycobacteria in §
liquid culture
medium containing 8
radioisotope-labele. "NsS
palmitic acid.




Polymerase Chain Reaction

POLYMERASE CHHIN RERCTION

Sl AR AR e 1.

Ol is denatured,. Prirmers attach

To =ach srtrand. & nesss DRSS =srtrand

is swvwnthesized behind prirmers on
each termplate strand.
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large nurmbers of identical fragrments, Each
fragrment contains the ORA reqgion of interest.,
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' IMMUNODIAGNOSIS

OF TUBERCULOSIS:

—

AN UPDATE
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Serologic Diagnosis of
TB Using a Simple
Commercial
Multiantigen
Assay
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A results from patients..

“and healthy individuals

positive of TB IgG

——

Active pulmonary Healthy control
B
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K. Weldingh, 1. Rosenkrands, L. M.
Okkels, T. M. Doherty, and P.
Andersen

Assessing the Serodiagnostic
Potential of 35 Mycobacterium
tuberculosis Proteins and

Identification of Four Novel
= Serological Antigens




S. Banerjee, A. Nandyala, R. Podili, V. M.
Katoch, K. J. R. Murthy, and S. Hasnain




3, Conde, P. Suffys, J. R. Lapa e Silva,
k|, and S . Dorman._.~

fhe Responses against P-90
[tor Diagnosis of Pulmonary
uI05|s and Screening for
_=5] acterlum tuberculosis Infection
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TTUBERCULOSIS

WOUR KISS OF
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°*The average cost per
patient Is
(range, $1,033-
= $21,3006).

¢ © 2006 (CDC)
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BCG Vaccine
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Health Equcation

“*| mportance:
“*»3S0oclety — Diabetic-

M alnutrition — Schools —
Contacts—Health team

* Patients have to continue
medication
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