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Effect of Dapsone in Eliminating M. leprae from the 

Skin of Lepromatous Patients t 

A Study of 609 Cases 

K. K. Koticha and A. B. Sar'le2 

The effect of dapsone in eliminating M. 
leprae from the skin of 609 lepromatous 
cases is analyzed and possible cOl'elati ons 
between the bacteriologic status and oth
cr factors such as age and sex of patients, 
stage of the discase, reactions during thera
py and regularity in treatment are studied. 

MATERIALS AND METHODS 

The study was based on 609 lepromatous 
patients registered at the Out-Patient Clinic 
of the Acworth Leprosy Hospital during 
the period, January, 1952 to December, 
1962. The treatment period ranged from 
six months to eight years. The dapsone 
dosage for adults was 600 mg per week, and 
for children, below three years, between 
4 and 10 years and between 11 and 15 
years, the weckly doses respectively were 
75 mg, 150 mg and 300 mg. 

In these cases, the only sulphone used 
va<; dapsone in tablet form . During thera
P~" if reactions occurred, dapsone was with
held or its dose reduced and anti-reaction 
· reatment, as described by Koticha (5), 
instituted. Subsequent induction of dap
sone was much slower. In none of the cases 
were corticosteroids given. Antianemic or 
other appropriate treatment was given 
when indicated. 

For bacteriology, the "snip or section 
mcthod I" (3) was employed in preference 
to "slit and scrape method" (9), since the 
cascs negative for bacilli by the later meth
od wcre found to be positive by the former 
mcthod. The snip or wedge-shaped sections 
of skin were taken from two sites, one of 
which was the lobule of the ear. These 
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examinations were done at six month or 
yearly intervals. Complete absence of bacil
li , fragmented or rods, was the objective 
looked for. The positive and negative pa
tients were distributed according to age and 
sex, regularity in treatment, stage of the 
disease, and reactions during therapy. The 
possible impact of these factors on the 
ultimate bacteriological outcome was an
alyzed. End-point in a negative paticnt 
refers to the date on which his bacteriologic 
examination revealed negativity for the 
first time during the treatment. In a posi
tive patient the end-point is the date of the 
last bacteriologic examination, which obvi
ously revealed continued positivity. 

The total span of treatment is the time, 
in months, from the date of registration at 
the clinic to the point of negativity in each 
case. This period denotes the number of 
months of treatment during which the pa
tient should have been taking treatmcnt. 
This is contrasted against the period of 
actual treatment, i.e. the number of months 
in which the patient actually took treat
ment at the clinic during the total span of 
attendance. It is clear that the nearer the 
two periods coincide, the more regular is 
the patient. When a patient is given tablets 
from the clinic, it is presumed that he has 
consumed the same. 

RESULTS 

Of the 609 cases, 235 (38.59%) patients 
became negative while 374 cases remained 
positive (Table 1). The reason for this 
small percentage of negatives is that only a 
vcry few cases (1 G) had treat men t for over 
six years while the majority of the cases 
( 429 ) had treatment for less than four 
years. 

Sex of patients. The ratio of males to fe
males among the negatives was 4.6:1, and 
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in the positives 4.4: 1. The X2 value 
(X2=0.03 with P < 0.9) is insignificant. Thus 
the sex of a patient has no relation to 
negativity. 

Age of patients. The ratio of the total 
number of negatives to the positives (235 
to 374 ) is approximately 2:3. Hence, as
suming the proportion of negatives to posi
tives in each group to be 2:3, the X2 
values of each group and the pooled X2 
va,lue were found insignificant. The age of 
the pati ent has, therefore, no bearing on 
attainment of negativity. 

Stage of the disease. Table 1 shows that 
the 43.09% of the negatives were in the Ll 
group and 31.33% of the negatives in the L2 
group (X2=8.39 with p < 0.OOO5). Thus the 
number becoming negative in the L1 group 
are significantly more than in the L2 group, 
indicating the benefit of early institution of 
treatmcnt. ( The analysis of variance of 
Table 4 confirmed the observation that 
fewer negatives were found in the L2 
group than in the L1 group having similar 
treatment duration.) 

Reactions in leprosy. Table 1 reveals 
that 66.67% of cases having a single reaction 
(SR) , 39.78% having no reactions (NR) , 
and 17.65% having recurrent reactions 
( RR) became negative. 

The proportion of negatives to positives 
in each group was assumed to be 2 : 3. 

The X2 value for the NR group (0.01) is 
not significant, that for the SR group ( 4.45) 
is significant at 5% level, and for the RR 
group ( 10.62) it is h; ghly significant (at 1% 
level) . The pooled X2 value (15.08) is 
significant. The conclusion is that recurrent 
episodes of reactions definitely delay the 
attainment of negativity. This is logical 
since dapsone in such cases cannot be util
ized again till reaction subsides. It may also 
be that the cases with occasional reactions 
became negative earlier than those without 
any reactions, although the number of cases 
with SR is too small as compared to the 
other two groups to warrant any such sta
tistically significant conclusion. 

Treatment. status. Positive patients. The 
average period of treatment of those who 

TABLE 1. Results of treatment. 

Total 
Number of Number of Number of %of 

Factors patients negatives positives negatives 

Male 498 193 305 38.76 
Sex -

Female III 42 69 37 .84 

Stage Ll 376 162 214 43 .09 
of the 
disease L2 233 73 160 31.33 

None 543 216 327 39 .78 

Reactions Single 15 10 5 66 .67 

Recurrent 51 9 42 17.65 

0- 24 129 21 108 16.28 
Treatment 
in terval 25- 48 300 108 192 36 .00 
In 

months 49- 72 164 98 66 59 .76 

73-96 16 8 8 50.00 

Total 609 235 374 38.59 
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TABLE 2. Patient age related to treatment results. 

Number of negatives 

Age group 
in years Males Females Total 

5- 10 4 2 6 
----------

11- 15 12 4 16 
------

16- 25 68 11 79 
------

26-35 62 13 75 
------

36- 45 32 8 40 

46-55 11 3 ]4 

56-65 4 1 5 

>65 - - -

Total 193 42 235 

remai'ned positive till their end-point was 
35.8 months. Median value is 34.1 with a 
standard deviation of 16.2. Thus, the max
imum number of patients remaining posi
tive were in the treatment group of 37 to 48 
months. 

Negative patients. The average period of 
treatment required for becoming negative 

Number of positives 

-

Males Females Total Total 

7 3 10 ]6 

20 6 26 42 

99 23 ] 22 20] 

108 24 132 207 

53 10 63 103 

15 3 18 32 

2 - 2 7 

1 - 1 1 

305 69 374 609 

was 45.7 months. Median value was 45.9 
with a standard deviation of 15.3. Thus the 
maximum number of patients becoming 
negative were in the treatment group of 49 
to 60 months. 

The percentage of the negatives was high
est (59.76%) in the treatment interval 49 to 
72 months and l ~ast (16.28%) in the treat-

TABLE 3. Treatment results related to sm aller time intervals. 
, 

Treatment in Number of Number of % of 
months Total negatives positives Negatives X2 

0-24 129 21 108 16 .28 

25- 36 ]36 42 94 30.88 1 

37-48 164 66 98 40.24 

I 2.83 
I(Not significant) 

49-60 117 73 44 62.38 
I ]3.45 

(significant) 

61-72 47 25 22 53.19 

>73 16 8 8 50 .00 

Total 609 235 374 
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ment interval 0 to 24 months, es tablishing 
the relationship between the length of treat
ment and the attainment of negativity. Fur
ther, the number of negatives progressively 
increased with the increasing period of treat
ment ( the only exception being the treat
ment interval 7.3 to 96 months, which may 
perhaps be due to the very small number of 
cases in that group ). It is therefore, con
cluded that, by and large, a lepromatous 
pati ent remains positive if he takes treat
ment for only 34 to 38 months, but becomes 
negative' after 44 to 48 months of treat
ment. 

The treatm ent intervals being broad, 
they arc furth er broken down in Table 3. 
H ere it is noted that 69.38% negatives 
(maximum) are in the treatment group 49 
to 60 months. The X2 value between the 
intervals 25 to 36 months and 37 to 48 
months is insignificant and this value be
tween the intervals 37 to 48 months and 49 
to 60 months is highly significant. H ence, it 
can be conclud ed that a treatment period 
of 49 to 60 months is the critical period 
when the maximum number of patients 
begins to become negative. Rodriguez (7) 
found this period to be seven years. 

Regularity in treatment, i.e. actual treat-

ment versus total span of treatment. Co
effi cients of correlation of these two factors 
for negative and positive cases show that 
th ere is a definite eorrclation between these 
two factors. This was confirmed by statisti
cal test values; 8.21 and 8.13 respectively in 
the negative and positive cases. It is con
chIded that not only is th e absolute number 
of months of treatment with dapsone, say 
for instance 49 to 60, significant for attain
ment of bacterial negativity but the total 
span during which this absolute number of 
months of treatment is spread is also impor
tant. It stands to reason that the two peri
ods should approximate as much as pos
sibl e, i. e. the patient should take treatment 
without undesirable discontinuity. 

Interactions. The interaction between the 
stage of the disease and treatment duration 
can be derived from Table 4. 

The analysis of variance of Table 4 re
veals that the duration of treatment and 
the stage of the disease are significant but 
not their interaction. Less number of nega
tives are found in the L2 groups than in the 
L1 group having similar treatment dura
tion. Quagliato et al (6) found that not 
only the relationship between the stage of 
the disease and treatment status but also 

TABLE 4. Interrelation of treatment duration and disease severity. 

Months of treatment Total 
-

Stage of 
the disease 0- 24 25-48 49- 72 73-96 

Total patients 81 173 113 9 376 
Ll % Neg. 20.99 39.88 62 .83 55.56 43 .09 

Arc sin* 27.27 39.16 52.44 48.20 4l.02 

Total patients 48 127 51 7 233 
L2 % Neg. 8.33 30 .71 52.94 42 .86 3l.33 

Arc sin 16 .77 33 .66 46 .68 40 .90 34.03 

Total patients 129 300 164 16 609 
Total % Neg. 16 .28 36.00 59.76 50.00 38.59 

Arc sin 23.73 36.87 50.59 45 .00 38.40 

* A TC sin t ransformation :- If a variable consists of the portion of individuals affected, the di stribution 
tends to be binomial in fo rm . To minimize statistical inaccuracy inherent .in analysis of variance in such 
cases, n. tran sfo rmation is done th"t will place data on a scale on whi ch the error variance is nearly con
stant. In thi s case the transformation is to the angle whose sine is the square root of the proportion or 
percentage, i.e., angle = a rc sin Y percentage. A ready table for this transformation is available and 
it weighs more heavily the small percentage which have small variance. 
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TABLE 5. Lepra reaction and treatment duration. 

Reactions 0- 24 

Total paticnts 117 
None % neg. 16 .24 

Arc sin 23.76 

Total patients 4 
Single % neg; . 50.00 

Arc sin 45.00 

Total patients 8 
Recurrent % neg. 0 .00 

Arc sin 0 .00 

Total patients 129 
Total % neg. 16.28 

Arc sin 23.73 

the one between the regularity in treat
ment and stage of the disease has effect on 
attainment of bacterial negativity. 

Interaction between the lepra reaction 
and treatment duration can be derived 
from Table 5. 

Table 6 reveals that F values for the fac
tors reactions, treatment interval and the 
'X. interaction between these two factors are 
5.20, 14.04 and 2.14 respectively, and these 
are highly significant. Hence, there is a close 
relationship between reactions and negativ
ity, between treatment duration and nega
tivity, and also between negativity and the 
interaction of reactions and treatment dura
tion. The nature of relationship between 
these two factors is described above. 

Interaction between the stage of the dis
ease and the reactions can be derived from 

Months of treatment 

-
25- 48 49- 72 73-96 Total 

265 147 14 543 
38. 12 60.54 50. 00 39 .73 
38.13 . 51.08 45.00 39.10 

8 3 0 ]5 
62.50 100 .00 0 .00 66 .67 
52 .24 90.00 0 .00 54.73 

27 14 2 51 
7.41 42.86 50.00 ]7 .65 

15 .80 40.90 45.00 24 .84 

300 164 16 609 
36.00 59.76 50.00 38.59 
36.87 50.59 45.00 38.40 

Table 7. 
Table 8 shows that the F values for the 

stage of the disease is 5.47 and is significant 
and that for the factor of reactions is 5.20 
and is also significant. Thus bacteriologic 
negativity is individually related to the 
stage of the disease and to reactions. Since, 
however, the F value for the interaction be
tween these two factors is 0.82, i.e., not sig
nificant, negativity is not related to the in
teraction between the two factors. This, in 
other words, also demonstrates that the 
stage of the disease has no relation to the 
occurrence of reactions, and this is common 
knowledge. 

Table 10 shows that the stage of the 
disease, treatment status and reactions in
dividually affect the percentage of the neg
atives. Furthermore, the interaction be
tween reactions and treatment has a signifi-

TABLE 6. Analysis of variance of Table 5. 

Source of variation DF SS MSS Fa 

Reaction 2 8535.6891 4267 .8446 5 .20 
Treatment interval 3 34586.6825 11528.8941 14.04 
Interaction 6 10543.3877 ]757 .23]2 2:14 
Total 11 53665.7593 

DF = degrees of freedom ; SS = sum square; MSS = mean square; F = ratio = variance ratio. 
• = significan t at 1 % level. 
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TABLE 7. I nteraction between disease severity and lepra reaction. 

Reactions 

Stage of 
the disease None Single Recurrent Total 

Total patients 343 10 23 376 
Ll % neg. 44 .61 70 .00 8 .69 43. 09 

Arc sin 41. 90 56 .79 17 .15 4l.02 

Total patients 200 5 28 233 
L2 % neg. 31. 50 60 .00 25 .00 31.33 

Arc sin 34 .14 50 .77 30 .00 34 .03 

Total patients 543 15 51 609 
Total % neg. 

Arc sin 

cant effect on the percentage of negatives. 
Relapse. Of the 235 negatives, only three 

relapsed. Two of these three had virtually 
given up the maintenance treatment, but 
the cause of relapse is difficult to ascertain 
in the third case who was regular in treat
ment even after achieving negative status. 
Such a small number of cases of relapse 
may be due to the fact that those cases who 
became negative were basically regular 
and continued treatment even afterwards. 
The period of maintenance therapy is vari
able, and the one recommended at Acworth 
is of six years after the attainment of 
negativity (2) . The principles determining 
the duration of maintenance therapy have 
been recently reemphasized by Skinsnes (8) . 

Of 113 cases who took treatment for 
less than 24 months, 20 ( 17.7%) became 
negative. It is significant that 18 of these 
20 had no reaction while the remaining two 
had only one episode of reaction each. It is 

39 .78 66 .67 17 .65 38 .59 
39 .10 54 .73 24 .84 38.40 

difficult to explain the attainment of nega
tivity in these 20 cases. 

Of 16 cases receiving treatment for more 
than 72 months, eight have remained posi
tive. Four of these eight had taken treat
ment irregularly, one had recurrent at
tacks of reaction, but in the remaining 
three it is difficult to explain the continua
tion of positivity. It is possible that the 
urinary excretion of dapsone (4) in these 
cases may be high, and increasing their 
daily dose up to 150 mg may render them 
negative. This is under study. 

SUMMARY 

A study of the treatment results of 609 
lepromatous patients treated with dapsone 
over a period of eleven years ( 1952 
through 1962 ) presents a number of con
clusions. 

The age and sex of patients had no 
bearing on the attainment of negativity. 

T ABLE 8. Analysis of variance of T able 7. 

Source of variation DF SS MMS F 

Stage of the disease 1 4489 .2801 4489 .2801 5.47" 
Reaction 2 8535 .6891 4267. 8446 5 .20 
In teraction 2 1353.9638 676 .9819 0 .82 (n.s.) 
Total 5 14378. 9330 

• = significant at 1% level; n.s. = not significant. 
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The stage of lepromatous leprosy had 
some significance, Ll cases became nega
tive earli er than L2 cases. 

Recurrent reactions were harmful and 

retarded the attainment of negativi ty, but 
single episode seemed to be beneficial. 

The majority of pati ents who remained 
positive took treatment for less than 36 

T AB L E 9. Disease severity, reactions and dura/ion of treatment. 

Stage of Months of 
the disease Reaction treatment Total % Neg. Arc sin 

Ll None 0- 24 73 20. 55 26.95 
25- 48 156 42.31 40 .57 
49-72 106 64. 15 53 .22 
73- 96 8 50 .00 45. 00 
Total 343 44 .61 41 .90 

Single 0- 24 4 50 .00 45. 00 
25- 48 4 75. 00 60 .00 
49-72 2 100 .00 90 .00 
73- 96 0 0 .00 0.00 
Total 10 70 .00 56.79 

Recm ren t. 0- 24 4 0 .00 0 .00 
25- 48 13 0 .00 0 .00 
49- 72 5 20 .00 26.56 
73- 96 1 100 .00 90 .00 
Total 23 8.69 17. ]5 

Total 0- 24 81 20 .99 27.27 
25- 48 ]73 39 .88 39 .16 
49- 72 113 62 .83 52.44 
73- 96 9 55.56 48 .20 
Total 376 43. 09 41.02 

L2 None 0- 24 44 9 .09 17 .55 
25- 48 109 32.11 34.51 
49-72 41 51. 22 45 .70 
73- 96 6 50 .00 45.00 
Total 200 31. 50 34 .14 

Single 0- 24 0 0 .00 0.00 
25- 48 4 50 .00 45 .00 
49- 72 1 100 .00 90 .00 
73- 96 0 0 .00 0 .00 
Total 5 60 .00 50.77 

Recurrent 0-24 4 0 .00 0 .00 
25- 48 14 14.29 22.21 
49- 72 9 55.56 48. 19 
73-96 1 0 .00 0 .00 
Total 28 25. 00 30 .00 

Total 0- 24 48 8.33 ]6.77 
25- 48 127 30 .71 33.66 
49- 72 51 52.94 46.68 
73- 96 7 42 .86 40 .90 
Total 253 31. 33 34. 03 
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TABLE 9. Continued 

Stage of Months of 
the disease Reaction treatment Total % Neg. Arc sin 

Total None 0-24 117 16.24 23.76 
25- 48 265 38 .12 38 .13 
49- 72 147 60 .54 5l.08 
73- 96 14 50.00 45.00 
Total 543 39.78 39.]0 

Single 0-24 4 50 .00 45.00 
25-48 8 62 .50 52.24 
49-72 3 100.00 90.00 
73-96 0 0.00 0.00 
Total 15 66.67 54.73 

Recurrent 0-24 8 0 .00 0.00 
25- 48 27 7.41 15.80 
49-72 14 42.86 40.90 
73- 96 2 50.00 45 .00 
Total 51 17.65 24 .84 

Total 0-24 129 16.28 23.73 
25- 48 300 36.00 36.87 
49- 72 164 59 .76 50 .59 
73-96 16 50.00 45.00 
Total 609 38.59 38.40 

months. The majority of patients who be
came negative took treatment for more 
than 49 months. Even the actual number of 
treatments, when spread out over a long 
period, did not help in rendering the pa
tients negative. Achievement of bacterial 
negativity was related to the interaction 
between reactions and treatment status. 

There was no relationship between the 
stage of the disease and reactions. A few 
patients ( 17.7%) did become negative with
in a short period of 24 months. A small 
number of patients remained positive in 
spite of regular treatment uninterrupted by 
reactions. 

TABLE 10. Analysis of variance of Table 9. 

Source of variation DF SS MSS F 

Main Factors 
Stage of the disease(S) 1 4489.2801 4489.2801 5.47& 
Reaction (R) 2 4267.6891 4267 .8446 5.20b 
Treatment Interval (T.I.) 3 34586.6825 11528 .8941 14.04 

Interactions 
SxR 2 1353.9638 676.9819 0.82 (n.s.) 
S X T. r. 3 332.7007 110.9002 0.14(n.s.) 
R X T . r. 6 10543 .3877 1757 .2312 2 .14b 
S X R X T. I. 6 3842.9746 640.4957 0.78 (n.s.) 

Total 23 63684.6785 

• = significant at 5% level; b = signincant at 1 ~o level; n.s. = not significant. 
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RESUMEN 

Se hace un estudio de los resu lt ados obte
nidos en 609 pacientes lepromatosos tratados 
con dapsona durante un perfodo de once anos 
(1 952 hasta 1962) Y se present a n a lgunas con
c1usiones. 

La edad y e l sexo de los pacientes no tenian 
relaci6n con el alca nce de la negativ idad . 

La etapa de la lepra lepromatosa tenia a lguna 
significaci6n : los casos LI se hi c icron negati vos 
a ntes que los casos L~. 

Las reacc iones rec urrentes eran perjudic ia les 
y reta rd aban e l a lcance de la negatividad , pero 
un epi sodo lm ico pa recia ser benefic ioso. 

La mayoria de los pacicntes que permanecie
ron positi vos siguieron tratamiento durante me
nos de 36 meses. La mayo ria de los pacientes 
que se hicieron negati vos siguie ron tratamiento 
durante mas de 49 mescs. Altn un nlmlero (a lto) 
de tratamientos, cuando sc real izaba n durante 
perfodos a lejados, no se rvia n pa ra vo lver in
acti vos a los pac ientes. E I alca nce de la nega
tividad bacte ri ol6gica estaba re lacionado con la 
interacci6n entre los estados reacc ionales y la 
etapa del trata miento. No habia re laci6n entre 
la etapa de la enfermedad y las reacciones. 
Vnos pocos pac ientes ( 17,7%) se hiciero n 
negati vos durante un periodo corto, de 24 
meses. V n pequeno nllmero de pacientes per
manec i6 positivo, a pesa r de tratamien to regul a r 
no interrumpido por reacciones. 

RESUME 
Vn certain nombre de conslusio ns sont pre

sentees a la suite de !'e tude des resultats du 
tra itement de 609 malades lepro mateux tra ites 
par la dapsone pour une periode s'etendant sur 
II a ns, soit de 1952 a 1962. 

L'ae et Ie sexe des malades n'ont pas eu 
d ' influence en ce qui concerne !'obtentio n de 
resuita ts bacte ri oscopiques nega tifs. 

Le stade de !'affecti on lepro mateuse pre
senta it une certa ine signi fica tion; les cas LI sont 
devenus negatifs plus rapidement que les cas 
L2. 

Les reactions rec idiva ntes etaie nt p rej ud icia
bles et re tarda ient Ie moment ou les ma lades 
devenaient negat ifs. Par c~ntre, des episodes 
uniques de reac ti on para issa ient avoir un effet 
benefique. 

La plupart des malades qui sont restes postifs 

ava ient ete soumis au traitement pour moins de 
36 mo is. La majo rite des malades deven us nega
tifs ava ient ete traites pendant plus de 49 mois. 
Memc Ie nombre voulu de seanccs de traite ment, 
lorsqu' il est disperse sun une longue per iode, ne 
permet pas de rendre les malades negati fs. 
L'obtention d 'une negati vite bacte rio logique est 
I iee a !'i n te ract ion en tre les react ions lepreuses 
et la therapeutique. O n n'a pas note de relati on 
ent re Ie stade de la maladie et les reactions. 
Que l q u ~ s malades seulement ( 17,7 % ) sont 
deve nus negatifs endeans un e pe ri odc de 24 
mois. U n petit nombre de malades sont restes 
posi ti fs, ma lgre I' ad min ist ration d' un t rai tement 
regul ic r nonin terro mpu pa r des reac ti ons. 
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