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Lepromin  convers ion fol lowing BeG vacci nat ion i s  now a wel l  
accepted fact a l though op in ions  d iffer about t h e  extent to  which t he 
i n i t ia l  lepromin  i nject ion i s  respons ib le for the  change .  Wade ( 1 956) 
has suggested that the  test dose cont r ibu tes by cond i t ion ing  the  
i nd iv idua l  to  react ; i t  wou ld  i ndeed be  st range if  the  i nject ion of  
leprosy baci l l i  had  no  effect whi l st lepromin  sensi t iv i ty  had often  to  
be  ascri bed to  un recogn ised contact w i t h  un recogn ised organ i sms, 
that  were probably less v i ru lent .  

i gnacio,  Palafox and Jose ( 1 955)  prod uced leprom in  posi t i vi ty 
i n  ch i ldren after repeated lepromi n  inject ions ,  work which has since 
been confirmed by Bechel 1 i  ( 1 959). ] n an important control led 
experi ment ,  in wh ich ch i ld ren  were vacc inated with BeG, Oou l 1 ,  
Gu in to  and M abalay ( 1 957) showed t hat 1 1 . 5  % of t he lepromin  
posi t i ves that fol lowed t he vaccinat ion were due  to  'na tura l  causes' 
( i .e . ,  causes u n k nown),  7.2 % to  the i n i t i a l  dose of leprom in  and 
33 .4  % to the act ual  vacci nat ion .  These st udies have helped to  eva l uate 
some of the  important ca uses of group sensit ivi ty .  The proport ions ,  
however, t hat became lepromin posi t i ve as a resu l t  of t he lepromin  
test, or 'na tural causes', should not  obscure t he st i l l  larger proport ion  
t hat owed their conversion to  BeG vaccination ,  nor  the value  of  
the  mechan ism ' leprom in  tes t  pl us BeG vaccinat ion p lus  lepro min 
test '  which produced more c.:on versions t han any of the  components 
a lone .  

2. The Multipuncture Depot Lepromin Test 

I n every i nvestigat ion a test  dose of 0. 1 m l .  of I i n  20 lepromin ,  a 
t issue s uspension of leprosy baci l l i ,  has been i njected in t radermal ly .  
I n the  work now recorded we used the  m ul t ipuncture depot lepromi n 
test we previously described (Kinnear Brown and Stone) .  Th i s  
correlates wel l  w i th  the  classical Mi t suda over wh ich i t  has  advan
tages .  I t  economises ant igen,  produces no discomfort ,  and need be 
appl ied on ly  once to  ascerta in  the effect of BeG vaccinat ion .  I t  i s  
therefore espec ia l ly  usefu l  for detect ing poor reactors among con
tacts of pat ients  or among the general populat ion ,  and i t  can .be used 
in any strength from I in 20 to I in 1 00  where it i s  desi red to k n ow 
who ought to be protected . Where the  mul t i  punc ture i njection  was 
employed as an ind icator, only those ch i ldren who were subsequent ly 
BeG vaccinated showed leprom in  conversion ,  suggest ing that t he 
smal l  test dose had itself no appreciable effect on. lepromin  sens i t iv i ty .  
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3. The Influence of Tuberculin, Lepromin, and BCG Vaccination on 

Lepromin Sensitivity 

Chi ldren attend ing  I I  pr imary day schools were tested wi th  
leprom in ,  t ubercu l i n ,  or bot h .  Thei r ages ranged from 5 to 1 6, and 
the age d i st r ibu t ion  i n  correspond ing  classes was sim i lar .  The a l loca
t ion  of ch i ldren to t he experimental  series was e i ther by school or by 
class to  obta i n  comparable groups .  

Some ch i ldren recei ved both test i nject ions  at t he same t ime ; 
others at i n tervals .  The lepromin  used was a 1 i n  20 depot preparat ion ,  
except where stated t hat i t  was I i n  1 00. 1 t  was given by  the mu lt i 
punctu re route .  The t u bercu l in  P . P . D .  was obtained from The 
State Seru m  I nst i t ute ,  Copenhagen .  I t  was ad min istered as a 
Mantoux test ( us ing 5 T U ), or by t he Heaf mu l t ipunct u re method.  
The ch i ldren chosen for vacci nat ion were those react ing  wi th  less 
t han 1 0  m m .  i nfi l t rat ion to t he Mantoux test, or wi th less than 
Grade I I  to  t he Heaf, the assumpt ion being  that  smal l  and i nter
med iate responses were not genera l ly  due to  i n fect ion  wi th  the  
t ubercle baci l l us ( W H O, 1 959) .  The expression  t ubercu l i n  negat ive 
i n  th i s  report impl ies on ly  that  t he  response was less than the  
standard defi ned above. The BCG used was the Glaxo freeze d ried 
preparat ion .  

The  fi rst part of th i s  work  and  i ts  resu l ts  can  be  s u mmarised as  
fol lows : 
Group A Percentage of leprom in  posi t i ves i n  472 ch i ldren 

none of whom had had any test except the  s i ngle 
lepromin  test now given : 56 % 

Group B Percen tage of lepromin  pos i t ives i n  255 ch i ldren 
none of whom had had any previous test and who 
now were given t he H eaf t ubercu l i n  and depot 
tests together : 59 % 

Group C Percentage of leprom in  pos i t ives i n  1 24 ch i ldren 
none of whom had had any prev ious test except 
the H eaf t ubercu l i n  test 5 weeks earl i e r : 55 % 

Group D Percentage of lepromin  pos i t i ves i n  1 79 ch i ldren 
who had been Mantoux  tested 6 months ear l ier  
w i th  BCG vaccinat ion of t he t ubercul i n  negat ives : 86 % 

Group E Percentage of leprom in  posi t i ves i n  1 48 ch i ld ren 
who had been H eaf t u bercu l i n  tested 5 weeks 
earlier wi th BCG vaccinat ion of t he t ubercu l i n  
negatives : 87 % 

The t ubercu l i n  tests made at the  t ime of the lepromin  tests, or 
earlier, had no  s ign ifican t  effect on the  lepromin  resul ts .  The 85 1 
ch i ldren i n  Groups A, B and C had a lepromin  posi t i ve rate of 57 %. 

In  t he schools  where the  t ubercu l i n  negatives had been BCG 
vaccinated, t he leprom in  pos i t ive rates were the  same whether  the  
lepromin  tests were made one month or s ix months  after  vacci nat ion .  
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They were h igher by 29 % t hqn i n  comparable groups of ch i ldren ,  i n  
which 'the t ubercu l i n  negat i ves had not been vacci nated .  I t  d i d  not 
appear to matter whether the M a ntoux or H eaf standard was used . 

(The d i fference between Groups A and B is 3 % ;  less than the  
Standard Error  of 3 . 8 : that  between Groups B and C is  4 %, less than 
the Standard Error of 5 .4. Ne i ther of t hese d ifferences i s  sign i ficant .  
The tubercu l i n  could have had no  effect .  The d ifference between 
Groups B and 0 i s  27 �;;" nearly 7 t imes the S tandard Error : t hat 
between Groups A ,  B and C taken together and 0 and E combi ned 
is  29 %, nearly 1 0  t i mes the  Standard Error. These d ifferences are 
therefore sign ifican t .  The BCG vacci nat ion  was responsib le for the  
change . )  

[ n  3 1 6  ch i ldren be longing to  Groups 0 and  E the  t ubercu l i n  test 
was repeated . Of t hese 234 had been t ubercu l i n  negat ive .  After BCG 
vaccinat ion 23 1 became t ubercu l i n  posi t i ve .  The resu l t s  are given 
below : 

Comparison o/ Lepromin and Tuberculin Results 

Group F Group G 
Lepromin result Lepromin result Lepromill resull 

Tuberculill ill natural ill converted ill persistellt 
test used tuberculin tubercli/ill lIegatives 

positives positives 

+ + + 
M antoux 40 1 3  1 05 9 0 
Heaf 23 6 1 07 1 0  0 

Tota l  63 1 9  2 1 2  1 9  0 

82 23 [ 3 

Group F The percen tage of lepromin  pos i t ives among 
the  natura l ly  occurri ng t u bercu l in  posi t i ves 

2 

3 

Total 

1 69 
1 47 

3 1 6  

(63/82) was : 77 % 
Group G The percen tage of lepromin  posit i ves among the  

BCG converted tubercu l i n  posi t i ves ( 2 1 2/23 1 )  
was : 92 % 

( I f  the Mantoux and Heaf groups are separated t here is l i t t le 
d ifference, e .g . ,  percentage of lepromin  pos i t ives i n  the  na tura l  
t ubercul i n  posi t i ves : Mantoux  75 %, Heaf 79 %;  percentage of  
lepromin  posi t i ves i n  the  BCG'd t u bercu l i n  posit i ves : M antoux 92 %,  
H eaf 9 1  %.) 
Group H In 6 1 5  other ch i ldren in comparable age groups 

the  percen tage of lepromin  posi t i ves among the  
natural tubercu l i n  posi t i ves (289/400) was : 72 % 

Group J I f  grou ps F and H are taken together the percen-
tage of lepromin posi t ives among the natural  
t ubercu l i n  pos i t ives (352/482) was : 73 % 
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I n  none of th i s  work was t here any i nterference by a prev ious 
lepromin  test . The lepromi n  posit ive rate  was s ign ificant ly  h igher 
among t he t ubercu l i n  negatives who converted after BCG than 
among those who were a l ready t ubercu l i n  pos i t ive .  

(The d ifference between G roups F and G is 1 5  %, 3 t i mes the  
Standard Error of 5 ;  t hat between Groups J and G is 19  %, 7 t imes 
t he Standard Error of 2 . 7 .  These d ifferences are sign ificant .  The 
BCG vacci nat ion was responsible for the change . )  

4. Strength of  the Lepromin Response 

Of 644 ch i ld ren ,  none of whom were vacci nated : 
40 % were lepromin  negat ive,  
3(5 % were lepromin  pos i t ive Grade I 
24 % were lepromin  pos i t ive G rade I I  or s tronger. 

Of 28 1 other comparable ch i ldren ,  whose t ubercu l i n  negat ives 
were BCG vaccinated : 

1 0  % remained lepromin  negat ive, 
32 % became leprom in  pos i t ive Grade I ,  
58 % became lepromin  pos i t ive Grade n or  stronger. 

The BCG vaccinat ion was not only fol lowed by a s ignificant 
i ncrease in the  n u m ber of reactors, t here was also a s ign ifican t  
i ncrease i n  t h e  strengt hs of t h e  react ions .  This  confirms t he observa
t ions  of Convi t  ( 1 956) .  

5. Comparison of 1 :20 and 1 : 1 00 depot lepromin 

Six  h undred and fifteen ch i ldren were Heaf t u bercul in  tested .  
They  were also lepromin  tested wi th  1 i n  20  depot lepromi n ; 274 
others were Heaf t u bercu l i n  tested but a lepromin test was made 
w i th  1 in 1 00 depot lepromin .  65 % of the 6 1 5  and 66 % of the 274 
were t ubercu l i n  posi t ive .  

The I in  20 lepromin d i scovered 59 % posi t ive reactors, t he 1 in  
1 00 lepromi n  only 45 %. The stronger ant igen i s  thus  more efficient  
i n  provok ing  a react ion  in  those who have any capaci ty to respond . 
The d i l uted antigen on the other hand makes a clear cut  dis t inct ion 
between those who would react satisfactori ly to  normal antigen and 
t hose whose response would be negat i ve or  inadequate.  Where the 
s upply of ant igen is  l im i ted, a mul t ipuncture depot lepromin  test , 
us ing a concentrat ion weaker t han 1 i n  20, wi l l  safely i nd icate those 
who need further protect ion . 

6. Lepromin results according to age 

The fol lowing table gives the  percentage of lepromin  pos i t ives 
and negat ives i n  each two year age group .  ( f t  i s  d ifficult to  assess the  
ages of ch Ildren w i th  greater exactness.) 
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Ages Percentage Positive Percentage Negative 
5 and 6 29 7 1  
7 and 8 46 54 
9 and 1 0  56 44 

1 1  and 1 2  62 38 
1 3  and 1 4  7 1  29 
1 5 and l 6  78 22 

The posit i ve reactor rate i ncreases stead i !y with age ; i t  has not 
. 
yet  been estab l i shed among any group older than age 1 6 . The reactor 
rate after BeG was 86 %-87 %. r t  m ight have been h igher had the 
lepromin  tests been read aga in  after t he 2 1  st day. ( I n  one group i t  
was 92 %.) I t  fo l l ows that  any measure that  wi l l  i ncrease the lepromin  
pos i t i ve rate from 29  % at ages 5 and  6 to  86 % (wh ich had  not been 
reached i n  t h i s  series at age 1 6 ) is worth consideri ng. I t  could 
certa in ly  do no  harm.  

Conclusions 

I .  The test i nject ion  of t ubercu l i n  d id not affect t he response t o  
lepromin  whether given prev ious ly or a t  the  same t i me .  

2 .  In  comparable grou ps, the leprom in  reactor rate after  BeG 
vacc inat ion of the t u bercu l i n  negat ives was 29 % h igher t han in  
t he  contro ls  who had on ly  t he one leprom i n  tes t .  The same 
resu l t s  were obtai ned one month  after BeG vacc inat ion as after 
s ix .  The d ifferenee between the  cont rol and vacc inated groups i s  
s ign ificant and i s  due  to  the vacc inat i on .  

3 .  The  lepromi n  reactor rate among  those who  became t u bercu l in  
positive after BeG vacc inat ion was s ign ificant ly  h igher than 
among t he nat ura l ly  occurr ing t u bercu l i n  pos I t Ives. Sensi t iv i ty 
probably i nc l udes mO�e t han one or  two elements .  The BeG 
vacc inat ion was r.esponsible for the change .  

4 .  BeG not  on ly  i ncreases the  lepromin  reactor rate ; i t  i ncreases 
s ign ificant ly  the n umber of strong reactors. 

5 . A less concentrated ant igen  can be used where i t  i s  desi red only 
to  dist inguish weak or  negati ve reactors from those whose 
response i s  adequate. 

6 .  The lepromin  reactor rate varies fro m  29 % at ages 5 and 6 to 
78 % at ages 1 5  and £6. BeG vacci nat ion produces w i th in  one 
month a rate wh ich would not o therwise be reached for many 
years. 

7. Doubt has been thrown on the part played by BeG i n  prod ucing 
lepromin  convers ion because lepromin i njected i n t radermally 
i n  much larger doses than  were used i n  tb i s  work can i t se lf 
sensit ise. This work was so planned however t hat  the test i nject ion  
could not contribute to  t he sensi t iv i ty that  developed . 
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!:L I n the  anx iety to establ i sh the respect ive parts played by the  
i nject ion of  lepromin  and BeG vacc inat ion the i m portance of  
the seq uence ' lepromin  tes t  p lus  vacc inat ion p lus  leprom in  test '  
may have been over looked . The synergic or adj uvant act ions of the 
leprom in  and BeG may prod uce more l'eprom in  convers ions 
than e i t her cou ld a lone .  The subject should b� explored more 
ful ly with t he object of produci ng a combi ned techn ique t hat wi l l  
deal  wi th  those who are persisten t ly  leprom i n  negat i ve .  The value 
of BeG is  not  lessened because lepromin  i t self helps to  sensit ise .  

9 .  This  work confirms the  advantages of the  mu l t i  punct u re depot 
lepromin  test .  Tn one gro up the used i nject ion apparat us prod uced 
a series of pos i t i ve resu l t s  on the arms of each vol unteer wi thout  
the  appl icat ion of fresh ant igen to the s k i n .  
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