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APPARENT RESISTANCE OF M. LEPRAE TO 

"B 663" 

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

and 

L. M. HOGERZEIL, MED. DRS., LEYDEN 
Leprosy Service Research Unit, Uzuakoli, Eastern Nigeria 

One incidental and unexpected finding du r ing our  t reat ment of 
five cases of severe lepromatous leprosy for twelve months wi th  
B 663 (J. R. GEIGY S .A . )  a lone ( BROWNE and H OGERZEIL, 1 962 (a) 
and (b», » appears to shed some l ight on the cont roversial quest ion 
of drug res istance in leprosy. 

Fo l lowing our prel im inary report i n  t h is pilot t rial (BROWNE and 
{JOGERZEIL, 1962 (a»», clinical progress ( marked i n  some and moderate 
in  others) cont in ued to  be sat isfactory in all 5 patients for the whole 
period of twelve months during wh ich B 663 was given alone, and for 
t he t h ree months  subseq uent ly,  when standard dapsone t reat ment 
was given .  ( BROWNE and HOGERZEIL, 1 962 (b»». 

Bacteriological im provement cont in ued to be sat isfactory, as 
shown by progressive red uct ion in  the Bacterial I ndex calculated 
from smears taken every fortnight from eight com parable s i tes (four 
from sk in; two from ear lobes; two from nasal m ucosa). The degener
at ion of the i nd ividual M. leprae was also satisfactori ly progressive, 
normal forms having a lmost com pletely di sappeared from all eight 
sites in al l  five pat ients: only five s i tes showed a few (about 1 0%) of 
normal baci l l i  in the 24th and 25th series of smears ( i . e . ,  a total  of 80 
s i tes) made towards the close of the t rial  period on 5th and 19th 
Jan uary, 1 962 . 

The features of bacteriological relapse during treatment with B 663 

With no c l in ical i nd icat ion that anyth ing untoward had occurred , 
however, i n  the next series of smears taken a fort n ight later, v iz . ,  on 
2nd February, a l l  pat i ents showed a raised Bacterial I ndex, the r ise 
being  attr ibutable to an increase i n  the I ndex at the majority of the  
sites smeared in  each pat ient .  The last dose of B 663 was due to be 
given,  and was actua l ly  given,  on 8th February. Thereafter, dapsone 
was given according to the fol lowing dosage scale: 1 00 mgm. tw ice 
week ly for two weeks; 200 mgm. twice weekly for four weeks; and 
300 mgm. twice weekly subseq uent ly .  

S imi larly, in  the same smears ( taken on 2nd February) normal 
baci l l i  reappeared i n  al l  the pat ients; of the total of 40 s i tes smeared 
( i .e . ,  ejght in each of the five patients) ,  3 1  contai ned normal baci l l i  
The number of sites showing normal bacil l i  a t  successive subseq uent 



BACTERIAL INDEX: 

Index at end oj: 12th month 

Serial Initial 
No. Index 2nd 4th 6th 8th 101h 251h 26th 

month. month month mOllth month smears smears 

7 4·0 3·4 3·1 2·9 2·8 2·7 2·6 3·1 

8 3·1 2·5 2·25 2·1 2·1 1·6 1·4 2·2 

9 3·2 2·25 2·5 2·25 1·4 2·0 1·6 2·1 

10 3·2 2·6 2-1 1·9 2·0 1·9 2·1 2·3 

II 3·5 3·25 3·1 2·9 2·6 2·5 2·0 2·4 

Aver-
3-4 

age 
2·80 2·61 2·41 2·18 2·14 1·94 2-42 

13th month 14th month 

27th 281h 29th 301h 
smears smears smears smears 

3·1 3·1 2·75 2·9 

2·1 2·25 2·25 2·25 

1·9 1·75 2·0 1·9 

2·0 1·6 2·0 1·9 

2·4 2·6 2·6 2-4 

2·30 2·26 2·32 2·27 

15th month 

31s1 32nd 
smears smears 

2·7 2·25 

1·9 1·5 

1·4 1·2 

1·6 1·3 

2·25 2·5 

1·97 1·75 
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fortn igh t ly examinat ions was : 26, 27, 34,  24,  30 and 22 (out of a t otal 
of 40 s i tes). 

Four of the five pat ients were affected to a s imi lar degree, hav ing 
a large proportion of si tes contain ing normal baci l l i ;  t hus, pat i en t  
No. 7 had 50 sites wi th  normal baci ll i (out of 56 s i tes smeared) ; 
No. 8 had 46 ; No. 9 had 39 ; No. 1 0  had 1 9; and No. I I  had 45 . No  
explanation is  offered for the  fact that the  smears of pat ient No .  10  
had a low proportion of  normal baci l l i .  

All  sites smeared were affected at some t i me, but  not  i nd iscri m in 
ately. Thus, the  ear-lobes contai ned normal baci l l i  55  t i mes out of  70, 
the sk in  (obv iously lepromatous sk in ,  and apparent ly normal sk in  i n  
equal proportions) 1 1 4  t i mes out of  1 40, and nasal mucosa 37 t i mes 
out of 70 . 

The proportion of baci l l i  that were j udged to be morphologically 
normal in each successive fortnightly series of smears was as fol lows : 
1 6 %, 1 5 %, 2 1 %, 1 4 %, 1 3 %, 1 3 % and 4 %. 

Mter twelve weeks' treatment with dapsone, the temporarily 
raised B . l .  ( i .e . the average of the five pat ients) returned to the level 
i t  had fal len to at the beginning of the twelfth  month of B 663 treat
ment. 

To complete the picture, it should be added t hat apparent  resis
tance did not occur in  the 1 0  patients who received dapsone together 
with B 663,  nor in  t he three pat ients who received dapsone after taking 
B 663 alone for 6 months.  However, i n  three of five patients who had 
received B 663 for 6 months and ditophal for the first three months 
i n  addit ion (and standard dapsone alone after six months) (BROWNE 
and HOGERZEIL, 1 962 (a)), normal bacil l i  appeared in the smears; 
and in two of them the Bacterial I ndex rose-both phenomena 
occurring at the same time as i n  the group who had received B 663 
alone for twelve months. The magn i tude of the r ise i n  B . l .  and the 
proport ion of normal baci l l i  appearing in  the smears, were correlated. 
These three patients were those whose clin ical and bacteriological 
states showed improvement at the end of the first six months of 
t reatment and subsequently while receiving dapsone alone. 

Discussion 

The findings are not in dispute, for circumstances exclude the 
explanations that m ight ordinarily be invoked, v iz . ,  the technical 
hazards of smearing, staining and microscopic examination; 
observer error ; different techn icians or d ifferent  techniques; cl imatic 
or other extraneous factors. 

The bacteriological relapse here recorded occurred when t he 
patients were all under the full  therapeutic i nfluence of B 663; the 
prescribed doses of B 663 had been regularly taken, and, to j udge from 
the  degree of ruddiness of the  soft t issues and the  excretion of red 
pigment in the urine, absorpt ion from the gut was proceeding  as 
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before. T n  view of the  long generat ion t ime of M. leprae, i t  i s  permis
s ib le to su ppose t hat t he factor determining the appearance of 
morphologically normal forms in all pat ients at the same t i me, had 
been operative for some weeks before t he cessat ion of B 663 therapy. 

The occurrence of th i s  " resistance" may be associated with the 
l i ke l ihood that B 663 exerts a t rue bactericidal act ion on M. leprae. 

It would seem t hat the  majority of "res is tant" baci l l i ,  presumably 
mutants ,  were sensit ive to dapsone (in the sense of "sens i t iv ity" 
lI sually accepted when discussi ng drug t herapy in  leprosy), si nce they 
became progress ively fewer, both proportionately and absolutely, in 
the fort n ightly smears dur ing the three mont hs  after dapsone 
t reat ment was begun .  

I t  would thus seem legi t i mate to concl ude that the phenomenon 
observed i ndicates either the development of res istance in  the bacter
io logical sense, or the act ion of some undisclosed factor t hat s t im
ulates mul t ipl icat ion of  morphological ly normal forms of  M. leprae. 

In th i s  connection,  it is in terest ing to note that in a recent report 
by D'ARCY H A RT et al. ( 1 962), a s imi lar phenomenon developed i n  
m ice treated for prolonged periods with Isoniazid after infect ion with 
M. lepraemurium. The proport ion of degenerate baci l l i  recovered 
from t he l ivers of such m ice decreased progress ively with the duration 
of t reatment.  

Summary 

Al l  five pat ients  who had made satisfactory cl i ni cal and bacterio
logical progress whi le receiving B 663 (J. R.  GEIGY S .A . )  alone and 
uninterruptedly, suddenly showed a raised Bacterial I ndex in t he 
fortn ightly smears made s ix days before the end of t he twelfth month 
of B 663 therapy. In the same smears, normal bacil l i  reappeared at 
the major i ty of s i tes smeared in  skin ,  ear lobes and nasal mucosa. At 
the  end of the fu ll twelve months of the tr ial wi th B 663 alone, dapsone 
was subs t i tuted, and by the t i me the pat ients  had been receiving 
dapsone for three months, the Bacterial I ndex ret urned to t he level 
previous to the sudden rise, but a reduced proportion of morphologi
cally normal bacilli pers i s ted in the majority of the sites smeared in 
all the five patients. 

It i s  considered that the most probable explanation is  t hat 
resistance to  B 663 had developed. 

Acknowledgements 

Our thanks are due to Messrs. J. R. Geigy S .A.  ( Basel), for gener
ous supplies of B 663 ; to Dr. R.  J.  W. Rees, of the Medical Research 
Council ,  London, for helpful criticism ; and to Dr. S. E. Onwu, 
M.V.O. ,  O.B.E . ,  Director of Medical Services and Permanent Secretary, 
M in istry of Health, Eastern Nigeria, for permission to pubUsh this 
article . 



1 89 LEPROSY REVIEW 

References 
O'ARCY HART, P., REES, R. J. W. and VALENTINE, R. C. ( 1 962). J. Path. Bact., 

V. 84, July, in press. 
. 

BROWNE, S. O. and HOGERZEIL, L. M. (1 962) (a) Leprosy Rev. , 33, 6. 
BROWNE, S. O. and HOGERZEIL, L. M. ( 1 962) (b) Leprosy Rev. 33, 1 85. 




