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TUBERCULOSIS: an introduction 

• Nature; an infection 
• Cause; a bacillus Myco. tuberculosis 
• Name, tubercle; How ? 
• Myco. tuberculosis; Lehman(1896) 
• Mycobacterium genus; - Tuberculosis & Leprae 

- 2 disease ever since the                              
emergence of earth 

- greatest suffering to mankind 
• Captain of all men of death; of ravages in the last centuries 
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A_ Fleck of purulent sputum placed on 
slide and crushed with another s lid e; 
slides dravvn apa rt to make smears 

B. Slide flooded \Nith carbolfuchsin 
and then heated 

c_ Slide rinsed vvith water. 
decolorized vvith acid 
alcoho l . and ri nsed aga in 

D. Counterstained vvith methylene 
blue or malachite green for 30 
seconds, rinsed a.gain. and dried 

E. Slide of sputum stained with 
carbolfuchsin (Ziehl-Nee l sen method 
as above), vievved under oil immersion. 
showing acid-fast bacilli 
(/\A. tuberculosis} as bright red rods 

F . .M. tuberculosis stained with G. Auramine C> stain of fv1. kansasii (acid-fast 
aura.mine O which causes acid-fast bacilli ··atypica1·· mycobacteriia) which are much larger 

to fluoresce (x 200) than f\A. tuberculosis (x 200) 



HISTORY OF TUBERCULOSIS: Very ancient 

-8000 BC; - bones of prehistoric man 
- 4000 BC; Egyption mummies 

•2000 BC; Rig veda 
•460-370 BC: Hippocrates 

’ 



ANCIENT NAMES OF TUB. 

• Scrofula 
• King’s evil 
• Phthisis 
• Rajayakshma 



 
 

 

DISCOVERY OF CAUSATIVE AGENT: 
LAND MARK 

ROBERT KOCH : 1882 
Experiment; isolated from patient  identified injected in 

an animal  typical tubercle and disease 
KOCH POSTULATES : (cause and effect relationship 

between agent and disease) 
1. Agent Isolation from diseased animal 
2. Agent grown in artificial culture 
3. Agent from the culture  Similar pathology in 

experimental animal 
4. Isolation of agent from experimental animal 



Disease causing mycobacterium 
• Typical: (Tuberculosis): I Myco. tuberculosis human 

type (in human) 
II. Myco. tuberculosis bovine 

type (cattle) 
• Atypical: (Mycobacteriosis) MOTT: 

I. M. avium intercellular 
complex [MAC] 

II. M. kansasii 
III. M. marinum 
IV. M. fortuitum 



Types of Tuberculosis 
A]. Pulmonary tuberculosis [85%] 
B]. Extra Pulmonary tuberculosis [15%] 

-L.N 
-Bone of joint 
-Intestinal 
-CNS (TBM, tuberculoma) 
-Renal 
-Genital 
-Disseminated [ miliary] 



Course modified b y: 

Virulence Natural Age (newborn, 15 to Silicosis, Chemotherapy 
and and 30 years, and elderly diabetes, o ther (adequacy 
number of acquired most susceptible) -, debilitating thereof) 
infecting immunity race. malnutrition . diseases; 
organisms of host alcoholism, p regnancy gastrectomy 
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' ;Jft..,, Calc ificat ion 

lnspissa , . 
fib rosis (healin g ) ; afte r 

--..-. l• • variable time; a lmost 
-~ '; : • +·..• ·• .,~., imme dia1ely to months 

Patch o f local 
inflammatory 
respo nse 

Via airways V ia G I tract Via b loodstream V ia lymJ)hatlcs 



 

Reservoirs and Spread of Infection 

Reservoirs 
• Human patients (main) 
• Infected cattle 
Mode of Spread 
(A) Man to man: I. Micro droplet (airborne) 

(coughing, spitting, sneezing, 
talking etc.) 

II. Dried Sputum (may survive dried 
sputum for months without sun exposure) 

B) Cattle to man: I. by drinking infected milk
II. Infected meat 



Tuberculosis-Dissemination of Tuberculosis 

Introduction into host 

E• pulsion 
Droplets containing 
M. tu berculosis coughed 
or sneezed into ai r 

\.. 

lnlecl ioL1s myc0oac teria 
prese rved 1n darkn ess and 
n,oistu re from hours to month s Laborato ry accident 

Via GI tract ,, ... ---------------- ...,.. Via blood and/ or lymphatics Via airways or contiguity 
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Swallowed sputum I 
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Intestine (most 
commonly via 
lower ileum and 
cecum); thence to 
mesenteric nodes. 
Also back to blood 
via thoracic duct 

Adrenal 
glands 

CNS 
(brain and A 
meninges) Liver. spleen, 

peritoneum 

Bones.Eye 
spine, (uveat 
psoas muscletract) 

Skin ( cold abscess) 

lmplanta 

Lungs (inilia 
infection a 
in lung). D 
to hilar ly 
nodes 

Tonsil 
Drainage I 
cervical ly 
nodes 

Lymph node 

Intestine (m 
commonly 
ileum and 
Drainage I 
teric lymp 

.
Finger 

Drainage I 
axillary ly 
nodes 

Secondary 
disseminat 
to other o 
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Predisposing factors for the Disease 
1. Poor socioeconomic status: -over crowding 

- hygienic & sanitary conditions 
- Nutritional deficiency 
- Stress & strain 

2. Exposure to silica; 
3. Hormonal factor: -D.M, 

-Corticosteroids / hypothyroidism-Silicosis5. HIV/AIDS; Potent facilitator 
6. Constitutional/genetic: -Common in blood relation/siblings 

7. Racial: white 

-



    

       

 

BURDEN OF TB IN INDIA 

I• ■ 

• Estimated prevalence: 3.3 million cases [half; SP] 

256 / lac population 

• India is highest TB burden country: an annual 1.98 
million incident cases [ Half; SP] 

• Annual deaths due to TB:  2,76,000 [1 death/2 min] 

• TB/HIV Prevalence: : 

– 2.31 million population living with HIV; 

– ~ 0.9 million co-infected 

– ~5% of TB patients estimated to be HIV + 

• [10 % annual risk /50% lifetime risk of 

developing active disease] 

India 

China 
14% 

Phillipines 
3% 

Pakistan 
3% 

Ethiopia Bangladesh 

21% 

Indonesia 
6%Nigeria 

5% 
South Africa 

Other 13 
HBCs 
16% 

Other 
countries 

20% 

3% 5%4% 

100% 

60% 

40% 

20% 

80% 

1.9 
million 

7.3 
million 4.2

 million 

1.3 
million 21% 24%0% 

Estimated Incidence of TB Cases Notified 
Source: WHO Geneva; WHO Global Report 2009 & Short update to 2009 report India Rest of world 



TB Burden in India (contd) 

• Prevalence of TB infection 
– 40% (~400m) infected with M. tuberculosis 

* Infection at 5 years age :15% 
* Infection at 25 year age :75% 

[with a 10% lifetime risk of TB disease] 
• Estimated Multi-drug resistant TB 

– < 3 % in new cases 
– 14 % in re-treatment cases 



 

 

* Estimated from recent ARTI survey 
[2000-2003] 

Estimated Incidence of TB in India* 
(No. of NSP Cases per 100,000 population, per year) 

National 75 
North Zone 95 
East Zone 75** 
West Zone 80 
South Zone 75** 

North 

West East 

South 
** For programme monitoring 
purpose estimated cases in East & 
South zones have been kept at the 
national level of 75 and this is 
within the upper limit of CI or 
ARTI in these zones 

Managing the RNTCP in your area 



Epidemiology 
Definition: Study of distribution of disease in society and the factors  

affecting this distribution 

National Sample Survey (ICMR) 1955-58 
1. Prevalence of disease  : 13-25/1000 (i.e. 2% approx.) 
2. Sputum +ve disease prevalence: 1/4th of total cases [ie 0.5%] 
3. Rural Vs urban: equal 
4. Gender : common in men than women after 35 years age 
5. Urban slums: Prevalence 
6. Stage: Majority have moderately advance disease 
7. Incidence of infection 1-2% 
8. Incidence of sputum  +ve disease : 0.1.% 

: 



 

Magnitude of Tuberculosis Problem 
- Infection  
- No. of patients in World 
- In India  
- Sp +ve cases in India  
- Annual death in world 
- Annual death in India 
- Every minute 

: 1/3rd of World population 
: 20 M approx. 
: 14 M 
: 3.5 M 
: 3 M 
: 5 lac 

- Infection prevalence in India: 50% 
- Infection  at 5 years age :15% 
- Infection at 25 year :75% 

:1 person dies due to tub in India- Mortality: India  :54/Lac/year 



Progression 
to cavita tion 

X•ray film showing 
early smal l lesion 
In late ral po rtion 
ol 3rd posterior 
(1st antenor) Inter­
space : easily m issed 

,,et1~
tffr4clBA 

H1stologic 
section of 
tube rcle 

•• -1"•~:,:,-~...• • ._,1 • • ~. ··; ."'.,! • ther bactenalbeginning ..rr-:.:t· '.f..f,,. :;! ..• ,\.:: pneumonia 
to casea te 



Multiple cavities in both lungs 
with erosion into bronchi plus 
caseous pneumonitis and fibrosis 
throughout. One cavity in right lung 
contains an eroded aneurysmal blood 
vessel (Rasmussen) which is common 
cause of hemorrhage. Pleura also involved 

I 

Section through wa ll of cavity. Cavity is to the 
left and is bordered by liquefying caseation with 
degenerating tubercles and collections of 
lymphoid cells Bilateral advanced fibrocavitary tuberculosis 



Multiple solitary and conglomerate tubercles 
composed mostly of epithelioid cells with an 
occasional giant cell of the Langhans type 
and surrounded by numerous lymphoid cells 



0.1 ml tubercul in (5 TU) rnj e cted j u s t 
unde r s kin surface of forearm. Pal e 
elevation res ult s . N eedl e b evel direc ted 

to pre v e nt too d ee p 

Test r e ad in 4 8 t o 7 2 hr. 
E x t e nt of indurat io n 
d etermin e d b y direct 
o b se rva tion a nd pal p at ion ; 
limit s m a rk ed . Area o f 
e r yth e m a h a s n o 
s ig nifica n ce 

D iam e t e r o f m a rke d indurated a rea 
in tran s v e r se pl a n e. R eact io n s ove r 
are regard e d as pos iti ve ; those 5 to 9 mm a r e 
questi onab l e , a nd t es t m ay be repea t ed a f ter 7 
o r m o r e days to o bt a in b ooster e ffect. L ess t h a n 
5 mm of in d urat io n is rega rd ed as negat ive 



X-ray tllm showing Ill-defined shadow ot 
initi al infective locus in lateral upper zone 
of r. upper lobe with en larged lymph nodes 
n hllar and azygos vein areas ,n a 6-year-

old child ~ 

Initial tubercu lous infection. Small 
bronchopneumonic ,n ti lt rate in r. upper 
lobe (first in fec t ion may be anywhere 
in lungs) wi th greally enlarged hi la r 
and 1racheobronch1al lymph nodes 

h 

Calci fied "Ghan lesion" in lateral portion ot Section ot a ve ry inspi ssaled, dried-out focus 
r. lower lobe with fib rous capsule 



Thank You 
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