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SO M E  O BS E RV AT I O N S  O N  T H E  
B A CTE R I O LOG I CA L  I N D EX I N  LEPROSY 

by S .  G .  BROWNE, M . D . ,  F . R . C . S . ,  M . R . C . P . , D .T . M .  

Superin tenden t ,  Yalisombo Leprosarium . Belgian Congo 

] n reviewi ng a series of cases of "open" leprosy ( lepromatous and 
d imorphous) that  had become bacter iologica l ly  negat i ve to standard 
methods of examinat ion and had rema ined so for several consecu t i ve 
exami nations,  the opportun i ty  was taken of analyzi ng the former 
persistence of Myco . leprae at  the various s i tes from which material 
had been taken reg ular ly by the scraped i nc is ion method .  One of the 
objects i n  view was to assess the val ue of ro u t ine methods of examina­
t ion that could be adopted wide ly i n  a domic i l i a ry leprosy serv ice 
t reat ing great n u mbers of pat ients  and us ing auxi l iary med ical 
personnel . 

The si tes from which smears were taken were the fol lowing : 

No .  I .  Ear- lobe ; 

2. Forehead ; 

3. Cheek ; 

4. M ost c l i n ica l ly act ive part of the  edge of a les ion ; 

5 .  A pparent ly  healthy sk i n ; 

6. N asal m ucosa ; 

as advocated by Zanett i  ( 1 947 ) and by Browne ( 1 955 ) .  

The dermal smears were sta ined by  Zieh l -Neelsen ' s  method, and 
the  degree of  i nfect ion at each s i t e  recorded on Dharmendra's 
notat ion (Cochrane, 1 952) : 

I .  Slight .  Baci l l i  i n  occas ional  fields, not more than 2 or 3 per 
fie ld ; I or 2 smal l  globi in 50 fields ; 

2. Moderate. Baci l l i  i n  every field . but  not more than 1 0  per field ; 
a few globi here and there ; 

3 .  Heavy. N u merous baci l l i  a nd globi i n  every fie ld ; 

4. Massive. J nnumerable baci l l i ,  and large n umbers of globi .  i n  
every field . 

The "bacteriological i ndex" is t he average of the i ndexes at each 
of the  six s i tes. 

It i s  conceded that the methods of obtain ing the material for 
staining, and of determining t he i ndex at each of the s i tes, are not 
of absol ute val ue ; but  with standard procedures appl ied un i formly, 
t he method has proved sat isfactory ( Hanks,  1 956). 

For the appraisal of the conclusions reached in  the course of the 
present  enquiry, the following figures are g iven of the endem icity 
of leprosy i n  the d istrict from which most of the cases under review 
came : 
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Total Cases of leprosy under treatment 
population Number % 

Men 1 4 ,750 2 1 63 1 4 .67 
Women 1 2 ,255 1 92 1  1 5 . 68 
Chi ldren 1 8 ,030 1 265 7 .02 

45 ,035 5349 1 1 . 88 

The cl i n ical forms of leprosy were classi fied as fol lows : 
Number 

Form o/' cases % 

Tubercul oid 3889 72 . 7 1 
I ndeterm inate 1 87 3 .49 
Lepromatous 1 1 04 20.68 
Dimorphous 1 69 3 . 1 6  

5349 1 00.00 

N. B.-These figures take  no account  of the n umber of cases of  
t u bercu l oid leprosy regarded as qu iescen t  and not  needing t reatment ,  
e i ther  from spontaneous regression or  after adeq uate su I  phone 
therapy ; thus  the n umbers and percentage of t uberculoid cases 
should be h igher than that i ndicated . 

The cases t hat form the subject of th i s  enquiry were i npat ients  
a t  the Yal i sombo Leprosari u m  in  the  Oriental Province of the 
Belgian Congo, and comprised 1 56 lepromatous cases and 34 
d i morpho us cases ; they represen t  a typical cross-sect ion of the 
members of t hese groups u nder t reatment th roughout  the distr ic t .  

These pat ients  had rece ived t reat ment as fol lows : 

Lepromatous Cases : 
Cases 

I .  Dapsone tablets orally, wi th incorporated protoxalate of 
i ron 1 06 

2 .  Dapsone by i n t ramuscular  i njection of a 25 % suspen-
s ion in  chaulmoogra oi l  3 

3. Dapsone oral ly, i n terspersed wi th series of weekly or  
twice-weekly i n t ramuscular i njections of 50 % 
aq ueous su lphetrone (with 0 .5  % phenol) . .  35  

4. Sulphetrone by  in t ramuscular i nject ion , alone . . 8 
5 .  Su lfon-Ci lag oralIy (a mono-subst i tuted su lphone : 

Browne, 1 955) , fol lowed by dapsone orally . . 4 

1 56 
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Dimorphous cases : 
I .  Dapsone ora l l y  2 5  
2 .  Su l phet rone by i nject ion ,  a l ternat i ng  w i th  dapsone ora l ly  9 

34 
In conformity w i t h  t he general experience of leprosy in t he  

Ban t u , the  inc idence of  lepra react ion d u r ing the cou rse of t rea t ment  
was low.  

Original bacteriological index on admission 

M ost cases had rece ived no t reatment before ad m i ss ion ,  and t he 
i ndex represents  t he fi nd i ngs at t he fi rst exam inat ion ( w h ich 
co i nc ided w i t h  the first cl i n ical exa m i na t ion ) :  

Bacteriological index 

Site Lepromatous Dimorphous 

cases cases 

( Lobe of ear) No .  I 2 .93  1 .97  
(Forehead ) No . 2 2 . 3 1 1 . 47 
(Cheek) N o. 3 2 . 1 7  1 . 29 
( M ost cl i n ica l ly  act i ve part of the  

edge of  a les ion) N o. 4 . . 2 .94 2 .38  
(Apparen t ly hea l thy  sk in )  N o . 5 1 . 52 0 .50 
( N asal  m ucosa) No . 6 3 . 54 2 . 79 

A verage of a l l  s i tes : 2 . 57  1 . 74 

At each s i te ,  t h e  average i ndex was lower in the  d i morphous 
group  than i n  the lepromatous ; bu t  i n  both groups the average i ndex 
showed the same relation between site and site, i . e . ,  t he h ighest i ndex 
was in site No . 6 and the  lowest in s i t e  No . 5 ,  and correspondingly .  
The nasal  mucosa was cons istent ly  the  most h igh ly  pos i t i ve s i te ,  
contain ing  many gLobi  in  each field of the  o i l - immersion lens i n  1 30 
out  of 1 56 lepromatous cases, and i n  1 8  out  of the  34 d i morphous 
cases ; and a few globi i n  50 fie lds i n  a further 14 lepromatous cases, 
and 10 d imorphous cases . 

The material from the earlobes was more h ighl y  posi t i ve i n  the 
l epromatous cases than i n  the  d i morphous cases : 67 %, as aga ins t  
35  %, had numerous globi at  th is  s i te .  

Apparent ly  normal  sk in  was h ighly pos i t ive i n  43 lepromatous 
cases (28 %), and i n  3 d imorphous cases (9 %).  

Sites first becoming positive 
The records furnish no evidence concerning the  s i te t hat f i rst 

becomes bacteriologica l ly  posi t ive, s ince most patients had more 
than one site-usual ly several-posit ive at the fi rs t  examinat ion .  I n  
one case s i te N o . 6, and i n  t wo cases s i te No . 4, were i n i t i a l l y  the only 
s i tes pos i t ive.  
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I n  some cases,  t h e i n i t i a l  i n d e xes ro r s o m e  s i tes  were m uc h  

h i gh e r  t h a n  t h ose o f  t he o t h e r  s i t e s .  T h i s  may o r  m a y  n o t  i m p l y  t h a t  

t h ese s i tes  were t he fi rst  t o  become bact e r i o l og ica l l y  pos i t i ve i n  t h ose 

pa t i e n t s ; o t h e r  fac t o rs ,  s u c h  as  i n t e n s i t y  o f  t he i n fect i o n ,  t h e d i s pos i ­

t i o n  of Myco . leprae i n  the  n a s a l  m ucosa o r  e l se w h e re,  a n d  t he 

cel l u l a r  pa t t e rn  of t h e  e p i d e r m i s-a re a l l  i n vo l ved . 

W i t h  t h i s prov i s o , i t  i s  of i n t e rest t o  n o t e  t h a t  S i t e  N o . I had t h e  

h i ghes t  i n i t i a l  i nd e x  i n  6 cases ; s i t e  N o . 2 i n  I case ; s i t e  N o . 3 i n  I 
case ; s i t e  N o. 4 i n  8 cases ; s i t e  N o . 5 i n  n o  case ; a n d  s i t e  N o . 6 i n  

1 4  cases.  

Time elapsing before bacterial negativity was achieved 

The fo l l o w i n g  f i g u res refe r  o n l y  to t h ose pa t i e n t s  w h ose i nd e x  

had bec o m e  z e r o  befo re t he d a t e  o f  t h e  prese n t  e n q u i ry ,  a n d  t a k e  n o  

acco u n t  o f  t h ose w h o  were s t i l l  bacter i o l og i ca l l y  pos i t i ve a ft e r  a t  

leas t  fo u r  yea rs of  co n t ro l l ed t rea t m e n t .  

Lepromatous cases 

Clinical 

stage 

I I  

I I I  

NUII /ber or 

cases 

8 

45 

1 03 

A verage duration of 

treatment before 

hacterial negat ivity 

2 . 68 years 

2 . 1 0  

2 . 3 1 

A l l  s t ages : 1 56 2 . 26 years 

N. B.-The "cl i n ical  s t age" i nd icates  in t h e  m a i n  t h e  e x t e n t  of s k i n  
i n vo l v e m e n t  i n  each case.  

A n o t h e r  a n a lys i s  based o n  t h e  i n i t i a l  bac t e r i o l ogical  i n d ex , g i ves 

t he fo l l o w i n g  res u l t s : 

Initial A verage durat ion of 

bacteriological 

index 

3 . 0  a n d  over 

2 .0  t o  2 .9 

1 .0 t o  1 . 9 

u nder  1 .0 

A l l  cases 

Dimorphous cases 

Number or 

cases 

60 

48 

39 

9 

1 56 

treatment before 

hacterial negativity 

2 .42 years 

2 . 42 

1 . 8 3  

2 . 1 5  

2 . 26 years 

The cl ass i fica t i o n  o f  d i m o r p h o u s  cases i n t o  c l i n ica l  gro u pi ngs i n  

accord a nce w i t h  t h e  e x t e n t  o f  t h e  i n vo l v e m e n t  of t h e  s k i n  was n o t  

cons idered prac t icab le  i n  v i e w  of t h e  n a t u re of t h e  les i o n s  a n d  t h e 



d i scord a nce be t ween  t he e x t e n t  o r  t h e les i o n s  a n d  t h e gra v i t y  o r  t h e  

case.  A n a lys i s  based o n  t he o bjec t i ve s t a n d a rd o f  t h e bact e r i o l ogical  

i ndex revea led the fo l l owi ng : 

Initial A verage durat io/1 

hacteri% gica/ 

index 

3 . 0  and over 

2.0 t o  2 . 9  

1 .0 t o  1 .9 

u nder  1 .0 

NLlll lber of 

cases 

5 

9 

1 2 
8 

qf t rea tl1 lent before 

hacterial negativity 

2 .05 yea rs 

1 . 8 7  

1 . 29 

1 . 68 

1 . 65 yea rs 

Order in which the sites become bacteriologically negative 

A l l  cases 34 

T h i s  o rder  was i d e n t ical  in t he lepro m a t o u s  and d i m o r p h o u s  
gro u ps,  a n d  w a s  i n  s t r i c t l y  i n verse rel a t i o n  t o  t he degree of i n i t i a l  

bacter ia l  posi t i v i t y  o f  t h e  d i ffe re n t  s i tes ,  i . e . ,  t he s i t e  wi th  t he l owest 
i n i t i a l  i ndex beca m e  bacteri o l ogica l l y  nega t i ve fi rst , a n d  vice versa ; 

t h i s was t he o rder : 

S i t e  N o . 5 .  A ppare n t l y heal t h y s k i n ; 

3 .  C heek ; 

2. Fore h ead ; 

I .  Ear- l o be ; 

4. Act i ve ed gc o r  l es i o n ; 

6. N asal  m ucosa . 

Time elapsing before sites become bacteriological ly  negative 

S i t e  N o .  5 .  

3 .  

2 .  
I .  
4.  

6.  

Lepromatous Dimorphous 

cases cases 

0. 70 yea rs 0 .2 1 yea rs 

1 . 20 0.64 

1 . 38  0.90 
1 . 8 5  1 .06 

1 .94 1 . 60 

2 .26 1 . 65 

Last site to become bacteriological ly negat ive 

I t  i s  of c l i n ical  i n t e res t ,  prac t ical  v a l u e ,  a n d  ep idem i o l ogical  
i m portance t o  recog n i ze t h a t  Myco. /eprae may be d i ssemi nated 

fro m  vari o u s  c u t a n e o u s  s u rfaces aft e r  appare n t  c l i n ical  c u re ,  a n d ,  

fu rther ,  t o  k n ow t h a t  a s i ng le  nega t i ve bacte r i o l ogical  exa m i n a t i o n  

( by s t a n d a rd met h ods)  of  smears fro m o n e  s i t e  d oes n o t  n ecess a r i l y  

i nd i cate t h at t h e  pat i e n t  i s  n o w  n o n - i n fect i o u s .  Th us ,  after fi ve s i tes 

had beco me nega t i ve,  one s i t e  re m a i ned pos i t i ve perhaps for many 

m o n t h s ; s i m i lar ly ,  after  fo u r  s i tes  h ad become nega t i ve,  t w o  s i tes  

m ay rem a i n  posi t i ve for l o n g  per iods .  
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S i te N o .  I 
2 
3 
4 
5 
6 

Tot a l  s i tes 
rema i n i ng 
posi t i ve 

N u m be r  of 
pat i en l s  

L I, I' R O M A TOU S  CAStS 
Sill'S remaillill/{ posili v£' : 

Oil£' sill' TII'o sileoi' 
pos;I iv(' posil ;ve TOlal 

1 0  30 40 
4 I I  1 5  
2 1 0  1 2  

1 6  42 58 
I 2 3 

5 1  47  98  

84 1 42 226 

84 7 1  1 5 5 

D I MO R I'HOUS CAS�.S 
Sileoi' remaillill!: posil iv£' : 

Olll' Sill' Two sill's 
posili ve posili l "e TOIaI 

I 4 5 
I 3 4 
I 2 3 
6 1 4  20 
0 0 0 
5 1 7  2 2  

1 4  40 54 

1 4  20 34 

TOT A L  

45 
1 9  
1 5  
78  

3 
1 20 

280 

1 89 

Of t h e  1 0  lepromat o u s  cases i n  w h ich S i t e  N o .  I was t h e  las t  s i t e  

rema i n i n g  pos i t i ve ,  8 were n od u l a r  cases ; of t h e  3 0  lepromatous  

cases  i n  w h i c h  t h i s  s i t e  was o n e  o f  t he las t  two re m a i n i n g posi t i ve,  1 6  

were n od u l a r  cases. 

The nasal m ucosa was  t he s i t e  to remai n pos i t i ve l o n gest  in 5 1  

o u t  of 84 lepro m a t o u s  cases-m o re freq u e n t l y  t h a n  t h e  edge of t he 

s k i n  les i o n ,  o r  t he ear- l o be .  

These t h ree s i tes-t h e  nasa l m ucosa, t h e  ed ge of t he les i o n ,  a n d  
t h e  e a r- l obe-t oget h e r  acco u n t  for 2 4 3  o u t  of 280 s i tes las t  re m a i n i n g  

bacte r io log ica l l y  pos i t i ve .  

I nfectivity o f  secretions from trophic ulcers 

The pat ie n t s  of t h ese t w o  gro u ps w h o  we re s u ffe r i n g  fro m  t ro p h i c  

u lcerat i o n  were i nc l uded for s ta t i s t ical  p u r poses i n  a l a rge r gro u p  

c o n t a i n i n g t u be rc u l o i d  cases a n d  "ope n "  cases st i l l  bacte r i o l og ica l l y  
posi t i ve .  

F o u r  l e p ro m a t o u s  cases had o n  f i v e  occasi o n s  acid-fast  baci l l i  i n  

ser i o u s  d i scharges fro m  t roph i c  u l cers ; a n d  fo u r  t u be rc u l o i d  cases 

a l so had ac id-fast  baci l l i  on fi ve occas i o n s .  A t ot a l  of over 1 ,400 

bac t e r i o l ogical  exa m i n a t i o n s  were perfo rmed i n  t h i s  ser ies of serous 

d i scha rges fro m 63 " open "  ( leproma t o u s  a n d  d i m orpho us) cases,  
and 45 t u berc u lo id  cases.  

Conclusions 

M icrosco pic exa m i nat i o n  of mater ia l  obta i ned by t he scra ped 

i nc i s i o n  m e t h od fro m  t h e  nasal  m ucosa, t h e  most  act ive  edge of a 

les i o n ,  a n d  of t h e  ear- lobe ( i n  t hat  o rd er),  i s  of val ue fo r p u r poses of 

co n fi rm a t i o n  of t h e  d i agnos is  of lepromatous  a n d  d i m o r p h o u s  

l eprosy,  for assess m e n t  o f  res ponse t o  t reat m e n t ,  a n d  for ascert a i n ­

m e n t  o f  freed o m  fro m  i n fect i v i t y .  T h e  d i sc h a rge fro m  t ro p h i c  u lcers  

i s  a re l a t i ve ly  u n i m porta n t  s o u rce of i n fect i o n .  
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