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Epidemloloa 

The cause 1s Mycobacter~um tuberculos~s the maln types are the human dnd 

the bovlne both of whlch Infect man. There are some other mycobacterla with 

smllar properties they are common In many parts of the worlo, but do not 

normally cause any d~sease th~ugh they may cause skln sensltrvity to tuberculin 

and varyrng degrees of BCG - l ~ k e  effects (examples are M. fortltultum and 

M ~ansasli). 

The source of infection an a child 1s usually an adult or adolescent thls 

usually means someone in the famlly or lmediate environment. The organlems arc 

expelled in droplets and are lnhaled by the ch~ld so that most primary infections 

occur In the lungs. Occasionally germs are swallowed and the primary dlsease 

is In the Intestinal tract, or, rarely, In the tonsil. The dose depends on the 

type of the dlsease ln the adult, the amount of sputum etc., and whether he has been 

treated by anti-tuberculosis drugs. Childhood tuberculoqls 1s usually not 

infectious (chronic pulmonary drsease or cavitating disease 1.6 infectipus but 

these forms are rare In chlldren) It 1s difficult to culture the germ from 

chlldren wlth childhood tuberculos~s except by gastrlc lavage they do not usually 

expel the germ in their cough. 

Yrlmary tuberculosis of chlldhood means the primary complex and any local 

progresslon the complex 1s the focus In the lung and the dralnrng lymph nodes In 

the broncho-pulmonary group. Hypersensltrvlty develops and the complex tends 

to enlarge, but eventually ~t is sealed off and becomes at flrst caeeous and then 

calcified lt may disappear completely. Rarely, the lung part of the complex 

continues to enlarge, the contents llquefy and empty Into the bronchus. this 

results Ln a cav~ty and tuberculous pneumonia by bronchial spread. This is rare ln 

chlldhood. The lymph node part of the complex may, ln spite of partial 

calclf~catlon continue to enlarge and bacllli may perslst for years. Lymph nodes 

beyond the primary ones may be affected wzth plasslve enlargement of the mediastinal 
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nodes T h l s  may l e a d  t o  one o f  two r e s u l t s  - ln fecLion  o i  t h L  bronch l  w ~ t h  

e n d o b r o n c h l t ~ s  and d l s s e m l n a t l o n  through t h e  b r o n c h l ,  o r  compress lon of b r o n c ~ ~ i  

w l t h  d e - a e r a t l o n  o f  segments of lung whlch may then  become ~ n f e c t ~ d  w l t h  non- 

t u b e r c u l o u s  germs 

Before  h y p e r s e n s l t r v l t y  deve lops  a  few t u b e r c l e  b a c ~ l l l  may cscapc  l n t o  t h c  

b loods t ream t h e s e  may se t t l e  anywhere b u t  u s u a l l y  d ~ e  a s  h v p e r s e n s l t l v i t y  

deve lops .  Some may l l e  dormant and cause  a  f l a r e - u p  y e a r s  l a t e r  when something 

a l t e r s  t h e  r e s i s t a n c e  o f  t h e  c h l l d  Sometlmes a  l a r g e  number of b a c i l l ~  escnpr 

from t h e  prxmary s i t e  b e f o r e  ~t 1s s e a l e d  o f f  and t h r s e  cduse acuLc m i l ~ d r )  

t u u e r c u l o s ~ s  o r  tubercu lous  r n e n l n g l t ~ s  Most compl lcd t lons  o f  t h e  pr lmary 

d i s t a s e  o c c u r  d u r l n g  t h e  f l r s t  y r d r  a f t e r  1nSec t lon  t h e  excep t lo l l  1 s  t h e  r a r e  

c h r o n l c  pulmonary t u b e r c u l o s ~ s  w h ~ c h  u s u a l l y  does n o t  deve lop  much b e f o r e  

a d o l e s c e n c e ,  a l t h o u g h  t h l s  may d l f f e r  I n  d l f l e r e n t  countries 

Prlmary t u b e r c u l o s i s  1s u s u a l l y  a s e l f - l l r n l t l n g  d l s r a s e  l n  a  child l l v l n g  l n  

a  good envlronment ,  w l t h  good n u t r l t l o n  and n o t  ~ x p o s e d  t o  heavy ~ n f e c t ~ o n .  When 

t h e  envlronment LS n o t  good, n u t r l t l o n  poor and exposure  heavy t h e  d l s e a s e  1s more 

s e v e r e  and c o m p l l c a t ~ o n s  Lormnon These f a c t o r s  obviously a f f e c t  t h e  immunlzatlon 

a s p e c t  

C l l n l c a l  a s p e c t s  

Of ten  infection w l t h  t u b e r c l e  b a c l l l l  1s s l l e n t  t h e r e  a r e  no symptoms a t  

a l l ,  and t h e  t u b e r c u l o u s  l e s l o n  h e a l s  w i t h o u t  c a u s i n g  t r o u b l e  But a  c h i l d  

who 1s a l r e a d y  I n  poor c o n d l t l o n  from bad nutrition may s u f f e r  s e v e r e l y  w ~ t h  

f e v e r ,  l o s s  o f  we lgh t  and l o s s  o f  energy  When t h e  dose  of t u b e r c l e  b a ~ l l l l  1s 

heavy and t h e  c h l l d ' s  c o n d l t l o n  p o o r ,  l a r g e  numbers o f  t u b e r c l e  b a c l l l l  can 

e s c a p e  i n t o  t h e  bloodstream c a u s l n g  t u b e r c u l o u s  l e s l o n s  I n  many p a r t s  o f  t h e  body 

T h l s  i s  m l l l a r y  t u b e r c u l o s ~ s  and 1s o f t e n  f a t a l .  Sometlmes t h e  t u b e r c l e  bacilli 

g e t  l n t o  t h e  c e n t r a l  nervous sys tem and c a u s e  t u b e r c u l o u s  m e n l n g l t ~ s  t h i s  1s 
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always f a t a l  unless  the c h i l d  IS t r ea t ed  wl th  a n t l - t u b e r c u l o $ ~ s  drugs. 5omttlmts 

t h e  tube rc l e  b a c l l l l  e n t e r  bones and j o ~ n t s ,  o f t en  the sp lne ,  and cause o s t ~ o r n y ~ l l t l s  

and arthritis which a r e  severe ly  c r lpp l lng  condl t lons .  These bone and j o l n t  

c o n d l t ~ o n s  a r e  caused more o r t e n  by the  bovlnc than the human type of Mycobdctcrrum 

tube rcu los i s  they a r e  caused by d r l n k ~ n g  ln fec t ed  mllk from animals w ~ t h  

tuberculos ls .  

Tuberculosis vacclne 

T u b e r c u l o s ~ s  vacclne 1s u sua l ly  c a l l e d  BCG ( B a c c ~ l l u s  CalmeLte Gucrm).  

The vacclne consrk ts  of l i v e  Luberclr b d c l l l r ,  but  they have been grown In s p f c l a l  

ways In the  labora tory  and have become uca l  ,<, IS If  i n j e c t e d  Lnto a c h i l d  thcy 

do not  cause tube rcu los l s  They grow slowly In t h e  sk ln  of t he  c h l l d  producing 

a sk ln  so re  whlch hea l s  s lowly,  lcavlng a s ca r .  But, a s  they grow, the c h r l d ' s  

body r e a c t s  t o  them j u s t  a s  l f  they were dangerous tube rc l e  b a c l l l l ,  and s o  ~t 

becomes resistant t o  them. 

The vacclne cons r s t s  of a  measured number of t he  weak germs, put  l n t o  

ampoules and f reeze-dr led .  I t  1s t e s tgd  t o  make su re  r t  w l l l  not  gave s e r i o u s  

reactions, and t h a t  t he re  a r e  enough weak germs pcr m ~ l l l l l t r e  t o  make su re  t h a t ,  

when In j ec t ed  I n t o  the  sk in ,  t he  vaccLnc w l l l  make the  body r e a c t  and produce 

pro tec t ron  aga lns t  any tube rc l e  b a c l l l l  i t  may meet l a t e r  Ln l i f e  (EPI Hanualr 

Book 111, Annex 1, page 5) 

What 1s the  value of t ube rcu los l s  (BCG) ~mmunizatlon? Protection l e v e l s  a s  

h igh  a s  80% have been slalmed,  but  a l s o  a s  low a s  30% (Ros2nthal e t  a l ,  1961, 

Palmer e t  a l ,  1958) These d i f f e rences  may be due t o  d i f f e rences  an vaccine 

o r  Ln the methods of s to rage  and use. A r ecen t  s tudy In  Hamb~rg was based on 

a 22 years  survey of ch i ldren .  I n  1954 t h e r e  were 6364 ~ n f a n t s  vacclnated wi th  

BCG a t  b l r t h  and 9524 not  vacclnated.  during t h e  22 years  s tudy 9 vacclnated 

ch l ld ren  developed t u b e r c u l o s ~ s  compared wl th  130 In  t h e  unvacclnated,  a  h ighly  

s l g n l f l c a n t  difference (Ehrengut and S te l lmer ,  1977). t he  lncldence is almost 10 

tLmes hlgher I n  t h e  unvacclnated So tuberculosas  vacc ine  (BCG) does prevent 
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t u b e r c u l o s ~ s ,  b u t  r e s u l t s  may d l f f e r  I n  different p a r t s  o f  t h e  w o r l d ,  depending 

on s o c r a l  c o n d l t ~ o n s ,  s t a n d a r d  o f  n u t r l t l o n ,  dosage of ~ n f e c t l o n  and ,  o f  c o u r s e ,  

p roper  s t o r a g e  o f  v a c c i n e .  

BCG v a c c r n e  1s g l v e n  ~ n t r a d e r m a l l y ,  I n t o  t h e  s k l n ,  not subcu taneous ly  

A weal  1s a  s m a l l  r a l s e d  a r e a  o f  s k ~ n  w l t h  p ~ t s  on ~ t s  s u r f a c e  l l k e  t h e  p ~ t s  on 

o range  s k l n ,  and a  weal  appears  I£  t h e  v a c c l n e  1s l n j e c t e d  c o r r e c t l y  l n t o  t h c  

s k l n .  (EPI Manual, Book 11, s e c t l o n  2 ,  page 29) .  The v a c c r n e  may be g l v e n  

a t  b l r t h  o r  a t  t h e  t h l r d  month a long  w l t h  t h e  first DPT L n j e c t l o n  o r  a t  e n t r y  

t o  schoo l  o r  l a t e r .  Much depends on l o c a l  c o n d l t l o n s  and on t h e  e p l d e n l o l o g i ~ d 1  

s 1 Luatlon 
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