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But ,  by f a r  t h e  commonest s o u r c e s  o f  r n f e c t l o n  a r e  ( 1 )  t h e  nosc  o r  ( 2 )  th i  

t h r o a t  o f  a  c a s e  o r  c a r r l e r .  

Phage types  

There  a r e  t h r e e  types  o f  C d l p h t h e r l a ,  -, l n t e r m e d l u s  and gravzs,. 

g means m l l d ,  and ~ n f e c t l o n s  a r e  o f t e n  ml ld  b u t  they  can be s e v e r i ,  

g 1s o f t e n  t h e  organlsm I n  l a r y n g e a l  c a s e s  M* 1s o f t e n  t h e  endemlc 

t y p e ,  I n  a n  a r e a  where c a s e s  keep on occurring from t lme t o  t lme  b u t  when t h r  

d l s e a s e  becomes epldemlc,  t h e  type  changes t o  ln te rmodlus  o r  F a v l s  I n  s p l t e  o f  

t h e  names t h e r e  1s v e r y  l l t t l e  difference c l l n l c a l l y  between ln te rmedlus  and g r a v l s  

l n t e c t r o n s .  When t h e  d l s e a s e  beg lns  t o  d l e  o u t  I n  a  comrnunlty t h e  type  may changc 

a g a l n  t o  mltrs These f m d l n g s  a r e  t r u e  o f  Europe they  may o r  may n o t  be  t r u e  

e l sewhere .  

The t h r e e  types  can be f u r t h e r  subd lv lded  l n  t o  19 phage types  Types I t o  

112 a r e  -, types  I V  t o  V I  a r e  l n t e r m e d l u s ,  type  V I I  an  a v l r u l e n t  Bra t7+ ,  and 

t y p e s  V I I I  t o  X I X  a r e  v l r u l e n t  g r a v l s  s t r a l n s .  Th l s  phage typ lng  1s n o t  of much 

practical Importance.  Occasionally l t  has  been used t o  t r a c e  connections between 

o u t b r e a k s  (Phage t y p l n g  of S t y p h l  may b e  v e r y  Impor tan t  I n  t y p h o ~ d  o u t b r e a k s )  

The v l r u l e n c c  o f  an  organlsm depends on ~ t s  a b l l l t y  t o  produce d l p h f h e r l a  

t o x l n  The t h r e e  types  produce t h e  same t o x l n  A - rnltls s t r a m  may produce a s  

much t o x l n  a s  a  g r a v i s  s t r a l n  I n  t h e  l a b o r a t o r y  The a b l l l t y  t o  grow r a p l d ' y  and 

s o  produce mQre t o x l n  I n  t h e  human body may e x p l a l n  why g r a v l s  and ln te rmedrus  a r e  

more l l k e l y  t o  produce s e r l o u s  d l s e a s e  t h a n  - s t r a l n s  t h e r e  may a s  w e l l  be  a  

spreading f a c t o r  whlch 1s produced more by g r a v l s  and ~ n t e r m e d l u s  s t r a m s  t h a n  

by s t r a m s .  

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

The germs o f  d l p h t h e r l a ,  C .  d l p h t h e r l a ,  does  n o t  Invade t h e  body. They 

s e t t l e  on some s l t e ,  most o f t e n  t h e  t o n s l l s ,  and m u l t l p l y  t h e r e  They produce 

t o x l n ,  and t h l s  t o x l n  e n t e r s  t h e  b loods t ream and may damage any organ o f  t h e  body 
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The two unportant  organs a r e  t he  h e a r t  and t h e  nervous system. Severe 

t o n s l l l a r  d lph the r l a  can cause h e a r t  f a l l u r e  i n  t he  f i r s t  two t o  th ree  wr tks ,  

o r  paralysis In  t h e  f l f t h  t o  seventh weeks. The se r ious  para lyses  a r e  those of 

t he  swallowing muscles, and the  muscles of r e s p l r a t l o n  and sometrmes the  nervcs 

t o  t h e  h e a r t  a r e  a f f e c t e d ,  causlng changes rn  rhythm and r a t e  and l a t e  h e a r t  

f a i l u r e .  

I n  severe  t o n s i l l a r  cases  t h e  membrane o f t e n  spreads t o  the hard and s o f t  

p a l a t e ,  and the re  is  much s w e l l ~ n g  of the glands of the neck, the bull-neck of 

diphtheria i n  such cases  the d lph the r i a  germs may be present  In  the neck glands. 

Anter ior  nasa l  d lph the r l a  1s common. There IS some membrane In  the  n o s t r i l  

Very l i t t l e  toxin  1s absorbed from t h e  nose,  so  nasa l  d lphther ra  1s not  dangerous 

t o  t h e  p a t i e n t .  l t  IS ,  however, very ln fcc t lous  t o  o t h e r  ch l ldren .  Cautlon 

a  c h i l d  wi th  n a s a l  d lph the r l a  may a l s o  havc t o n s l l l a r  dkphtherla .  

I n  la ryngeal  d lph the r l a  t he re  is  membrane on the  larynx and upper t rachea  

and the  c h l l d  has  d l f f r c u l t y  i n  breathing. Breathing 1s noisy,  wl th  s t r l d o r  o r  

croup. The danger t o  t he  c h l l d  IS from respiratory f a i l u r e  due t o  obs t ruc t lon .  

I f  t he  obs t ruc t ion  i s  relieved, by tracheostomy o r  i n t u b a t i o n ,  t he  outlook f o r  

t he  c h l l d  5s good not  much toxln  i s  absorbed from t h e  la rynx and trachea.  Very 

o f t e n  ZF la ryngeal  cases  t he re  is no membrane seen on t h e  t o n s i l s  o r  t h r o a t .  

Skln d iphrherra  i s  Important because l t  i s  not  easy t o  diagnose. It rs 

rn fec t ious  and may cause t o n s i l l a r  d lph the r i a  I n  o the r  ch l ld ren .  More o f t e n  l t  

causes more skrn  J i p h t h e r ~ a  and he lps  t o  immunlze t h e  population. It IS commonest 

l n  t he  tropics. Skln d lph the r l a  sometimes causes p a r a l y s i s  of a  limb i n  t h e  

c h l l d  usua l ly  ~t causes only a  s k l n  so re  whlch 1s slow t o  hea l .  
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E f f e c t  of mununlzatlon 

Wlth good coverage mmunlzatlon can lead to  v i r t u a l  d~sappea rancc  of che 

d l sease  In  a  comunl ty .  It does not lead t o  an increase  In  c a r r ~ e r s .  Man 13 

l t s  only hos t  2nd l t  seems C. d lph the r l a  must be a b l e  t o  harm man, s e e .  must 

cause d ~ s e a s e ,  ~f  l t  1 s  t o  surv lve  I n  the  U.K. before 1942, the annual 

number of cases  was about 50 000, wl th  4 000 deaths by 1950 the numbcr had 

f a l l e n  t o  962 wrth 49 dea ths ,  and by 1965 t o  25 cases  wl th  no deaths Slnce 

then d lph the r l a  has become a r a r e  d l sease  and most middle-aged doctars  i n  the 

U.K have never seen a case But nowhere has the d l sease  b e ~ n  cradlca ted  ~f 

uimunlzatlon r a t e s  f a l l ,  outbreaks can s t111 occur I n  many countries d ~ p h t h e r l d  

remalns one of the c h ~ e f  k l l l l n g  d l sease  of chlldhgpd. 

Dlphtherla  vacclne 

The symptoms of the d l sease  a r e  caused by the toxln of C. d ~ g h t h e r ~ a ,  not  

by t he  whole germs So the  vacclne c o n s i s t s  only of t ox ln ,  nvt t he  g e m s  

themselves. The germs a r e  grown In c u l t u r e  f l u ~ d ,  and, a s  they grow, they 

produce toxrn whrch passes l n t o  the  f l u l d .  The f l u ~ d  1s separa ted  from the  

germs and 1s t r e a t e d  with formaldehyde. Thls ~ h e m ~ c a l  changes the  toxln  l n t o  

t o x o ~ d  T h ~ s  toxold i s  no longer a  polsonous substance 1t cannot cause any 

damage I£  i n j e c t e d  l n t o  a  c h l l d  but i t  does cause the  body t o  prwduce a n t l t o x l n ,  

and t h l s  a n t l t o x l n  p r o t e c t s  t he  c h l l d  aga lns t  d ~ p h t h e r l a .  Dxphtherla toxoid I S  

u sua l ly  m ~ x e d  w ~ t h  te tanus  toxord (DT vaccine)  o r  w ~ t h  te tanus  t o x o ~ d  and pertussis 

vacclne (DTP o r  t r l p l e  vaccine) .  These vacclnes must be s to red  l n  t h e  r e f r i g e r a t o r ,  

but  not frozen (EPI Manual, Book 111, Annex 1, pdge 6 ) .  

The f i r s t  dose of d lph the r l a  toxoid r s  u sua l ly  glven t o  a  c h i l d  a t  age  3 mpnths 

the  second dose a t  5 months the t h l r d  dose a t  7 a r  8 months. Thes should always 

be a t  l e a s t  one month, b e t t e r  s l x  weeks, between these  th ree  doses These t h r e e  
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doses a r e  t h e  prlmary mnnunlzatlon course. A booster  1s glven a t  age 18 months 

and another  a t  school en t ry .  The f ~ r s t  four  doses a r e  u sua l ly  glven comblned 

wl th  tetanus toxoid and p e r t u s s i s  vaccine (DTP). The dose a t  school en t ry  1s 

given w ~ t h  only te tanus  toxoid (DT), because whoop~ng cough i s  no longer a 

danger a t  t h i s  age. 

There 1s usua l ly  very  l ~ t t l e  r e a c t i o n  t o  d lph the r l a  toxold. perhaps J 

so re  arm f o r  a sho r t  time 


