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From the epidemiologic and administra
tive points of view there is great interest in 
detcrll)ining the time required to obtain 
bacterial negativity of lepromatous patients 
and the duration of treatment before re
leasing them from control ("Raye de con
trole," "alta definitiva" ). The Committee on 
Therapy of the VII International Congress 
of Leprology, Tokyo (7) emphasized the 
need to study the frequency of relapses, 
before definite rules can be laid down 
regarding the length of time for which 
maintenance therapy should be continued. 

In line with the above recommendation, 
this study had .two main objectives: 

1. To determine the time required to 
obtain bacterial negativity (inactivity'!) of 
lepromatous patients treated with sulfones. 

2. To find out the cumulative coefficient 
of bacterial reactivation4 (relapse5 ) of 
lepromatous patients after achievement of 
inaotivity and while still under sulfone 
treatment. 

Additional objectives included the fol
lowing: 

1. To determine the period of time re
quired for achieving bacterial negativity of 
reactivated patients. 

2. To ascertain whether there is correla
tion: (a) between the time required for the 
achievement of bacterial negativity and 
that for bacterial reactivation, (b) between 
the time required for the reactivation and 
that for subsequent bacterial negativity. 

3. To find out the cumulative coefficient 
of cases reactivated twice. 
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It should be stressed that the data were 
obtained in a dispensary under routine, 
everyday conditions and as such may give 
an idea of what may be achieved in outpa
tient care of lepromatous cases in centers of 
the same standard. The same observer 
( R.Q.) followed the cases for a period of 
about 20 years. Therefore, this is a retro
spective study and the data derive from the 
natural development of a routine project 
and not from a specially designed investi
gation. 

Faget ( 5), Souza Lima et al. ( H) and 
others have indicated. the time required to 
obtain bacterial negativity in lepromatous 
patients treated. in sanatoria, where the 
administra tion of sulfones and follow-up 
may be carried out in ideal conditions. 
There are few similar studies in 'relation to 
outpatients (10) though this is most impor
tant, since the control of leprosy has shifted 
from inpatient to outpatient care and it is 
necessary to know how long it may take to 
decrease the load of infectiousness in lepro
sy con trol projects of different standards. 
The better the standard the nearer the 
results will be to those obtained in sanato
ria, indicating that a high proportion of 
patients are regularly treated. 

The,second main objective of Our s.tudy
determination of the proportion of bacterial 
reactivation of inactive ("arres ted" ) lepro
matous cases despite continuing treatment-

3 A leprosy patient withoUl any sign of clinica l 
activ ity and with nega tive bac teriologic examin a. 
tions should be considered as an " inactive case"(16) . 

4 The cumu la tive coeffi cient of bacterial negativity 
is ex plain ed in Tabl e I where th e life- tab le tech 
nic has been used to comput e probabilities of a 
pati ent showing bacteri a l negativity during succes. 
sive time- inte rvals. In this sense R . denotes th e 
probability tha t a pa tient who is initiall y bacterio
logica ll y positive. will be bacte riologically nega tive 
at the e lld of a 1Ill1e· illterval x. The cumlila ti,·c co· 
effi cient of reac tivity is based on a similar concept. 

5 T he Commill ee on Treatmen t of the VIth In
ternational Congress of Leprology (6) lIsed both 
" reactivation " and " relapse" in th e sa me sense. 
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is also of .the utmost importance, especially 
from epidemiologic and administrative 
points of view. The duration of treatment 
of leprosy cases of different forms is, or 
must be, determined in leprosy control pro
jects and the main difficulty concerns le
promatous patients. For this reason, the 
Committee on Therapy of the Tokyo Con
gress (1) recommended investigation of 
this subject: "Whichever method of. treat
ment is used, it is important that .therapy 
should continue for some time after clinical 
and bacteriologic resolution of the disease, 
but more data regarding ,the frequency of 
relapses are required before definitive rules 
can be laid down regarding the .}ength of 
time during which maintenance therapy 
should be continued." This recommenda
tion was motivated by the fact that only a 
few papers had been published on this 
subjcct, (4.8, 11,12, Ja). This is understand-
able because these are long-term studies 
which should last for some 20 years, with 
the same standard of accuracy in relation to 
clinical and bacterial examinations and if 
possible with the same investigator. Other 
difficulties are ,those of case-holding of pa
tients for 10-20 years, and the assurance of 
regularity of treatment of outpatients 
which constitutes the major problem in 
outpatient care. 

In this retrospective study an attempt is 
therefore made to provide data on the 
objectives of this paper, with all the reser
vations related to the relevant difficulties. 

MATERIALS AND METHODS 

A previous paper (J 2) dealt chiefly with 
lepromatous patients discharged from sana
toria after they became inaotive ("ar
res ted," "blanchis," ",branqueados") and 
grouped ( in cohOlis ) according to the year 
of registration in the dispensary. A small 
number of patients transferred from sanato
ria to the dispensary while bacteriologically 
positive and some early or moderately ad
vanced lepromatous cases were also fol
lowed until they became inactive. 

In the present study all the lepromatous 
cases registered in the dispensary were 
considered. The study encompasses 815 pa
tients in two categories: (1) patients who 
began treatment in 1946 in sanatoria from 
which they were later discharged to dis-

pensary care; (2) those who have received 
outpatient care since their registration. 

Disease groupings. The disease status 
when treatment was begun varied from 
patient to patient, and this may explain the 
different behavior of cohorts previously 
noted (12). Therefore, it seemed advisable 
to group the cases according to the severity 
of the disease at the beginning of treat
ment. There is no agreement among leprol
ogists on this matter, as rcReoted by the 
fact that the Committees on Classification 
in International Congresses have not been 
able to propose a sub-classification of lepro
matous cases ·that could be accepted and 
l or approved by the participants. In our 
attempt the following personal criteria 
were adopted. 

Early lepromatous patients (L1): Present 
erythema and infiltration without lepromas; 
nasal smears usually negative and skin 
smears bacteriologically positive. 

Moderately advanced lepromatous pa
tients (L2): Erythema and infiltration in 
extensive areas of the body, sparse lepro
mas. Skin smears positive and nasal smears 
usually presenting bacilli. 

Advanced lepromatous patients (L3): 
Generalized erythema, infiltration and nu
merous lepromas. Nasal and skin smears 
strongly positive. 

Diagnosis and classification "Vere made 
on clinical and bacteriologic grounds. The 
majority of patients had histopathologic ex
amination and had been lepromin tes ted. 
Patients, bacteriologically negative for two 
or more years and treated for five or more 
years, had a new histopathologic examina
tion. 

Treatment schedule. Sulfone treatment 
was given in accordance with the schedules 
in use in the I prosy dispensaries of the 
State of Sao Paulo. 

1. Oral route: (a) Diaminoxyl Butantan 
(a product similar to Diamidin and Di
asone): 2-3 table ts per day (0.33 gm. of 
disubstituted sulfone in each tablet ). (b ) 
A.M. (Butantan, parent sulfone DDS 100 
mgm. in each tablet) 1-2 tablets per day. 

Taken for 20 days with 10 days rest or 
continuously. 

2. Parenteral route: (a) Intravenous
sulfenona ( Butantan, similar to Promanid 
P.D.): maximum of 12.5 ml. per day excep-
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TABLE 1. Lepromalous leprosy Ll = " reyular" lreatmen t time for achievilly bacterial 
lIeyalivily. 

X Lx Rx Px 

0 .0-0 .5 193 25 0. 8704 
0 .5- 1.0 159 39 0 .7547 
J .0- 1.5 114 30 0.7368 
1.5- 2.0 81 17 0.7901 
2.0- 2.5 60 15 0 .7500 
2 .5- 3.0 43 11 0.7441 
3.0- 3 .5 32 10 0.6875 
3 .5- 4 .0 22 6 0 .7272 
4.0- 4 .5 15 2 0.8666 
4.5-5 .0 13 1 0 .9230 
5 .0- 5 .5 12 0 1.0000 
5.5- 6 .0 12 4 0.6666 
6 .0- 6 .5 8 1 0 .8750 
6 .5- 7 .0 7 1 0.8571 
7 .0- 7 .5 6 0 1.0000 
7 .5- 8.0 6 0 1 .0000 
8. 0- 8.5 6 0 1.0000 
8 .5- 9 .0 6 1 0 .8333 
9.0-9.5 5 0 1 .0000 
!l .!) and over 5 1 0 .8000 

ting Saturdays and Sundays, (b) Intramus
cular-A.M. (Butantan, parent sulfone, 10% 
suspension ): 2 injections of 1 or 2 ml. per 
week. 

Up to a few years ago the drug was 
administered for 20 days followed by 10 
days of rest, but later treatment was unin
terrupted. Full treatment was never 
stopped after inactivity had been achieved. 
Oral DDS was the most common treat
ment. 

"Regular" and "irregular" treatment. Out
patient clinic patients were periodically 
examined, monthly or quarterly, or also 
half-yearly when they had been inactive 
for more than two years and this status 
had been confirmed by a histopathologic 
examination. Thereafter, since continuing 
drug treatment took place at home, it was 
not possible to know whether two-thirds or 
more of the total doses prescribed was 
taken or the regularity of intake. Con
fronted with this difficulty, patients were 
divided into two groups: 

(1 ) in which patients attended the peri
odical follow-up examinations regularly 
and where home visitation verified per
scribed treatment regimen; 

(2) patients who did not attend follow
up regularly and whose irregularity in 
treatment was evident. A patient was con-

Qx Sx Rx 1 'Ix 

0 .1295 0 .8704 0 .1295 9 
0.2452 0.6569 0 .3430 6 
0 .2631 0.4840 0.5159 3 
0.2098 0 .3824 0 .6175 4 
0 .2500 0 .2868 0 .7131 2 
0 .2558 0 .2134 0 .7865 0 
0 .3125 0.1467 0 .8532 0 
0 .2727 0 .1067 0. 8932 1 
0 .1333 0 .0925 0 .9074 0 
0 .0769 0 .0853 0 .9146 0 
0 .0000 0 .0853 0 .9146 0 
0.3333 0 .0569 0 .9430 0 
0.1250 0 .0498 0 .9501 0 
0 .1428 0 .0426 0 .9573 0 
0 .0000 0 .0426 0 .9573 0 
0.0000 0.0426 0.9573 0 
0 .0000 0 .0426 0 .9573 0 
0.1666 0 .0355 0 .9644 0 
0 .0000 0 .0355 0 .9644 0 
0 .2000 0 .0284 0.971 5 4 

sidered irregular in treatment when: (a) 
he did not attend the follow-up examina
tion regularly; . (b) drug intake ceased, or 
( c) domiciliary visits noted that the drug 
had not been taken according. to prescrip
tion. 

It should be stressed that under Brazilian 
law treatment is compulsory. Legal meas
ures are not taken but patients are obliged 
to undergo biannual examinations in order 
to obtain a certificate entitling them to 
receive state or federal benefits. When ir
regular they were visited. 

Probationary period. Previously (12) 
bacterial negativity was regarded as estab
lished if confirmed in the following six 
months. In the present study this period 
was extended to 12 months. After this if the 
patient became bacteriologically positive, 
his disease was considered reactivated. 

Patients were released from control by a 
Federal Committee after five years of inac
tivity. However, they also had to have a 2+ 
or 3+ Mitsuda reaction (induration or nod
ule more than 5 mm. or ulceration ) before 
being released. Lepromatous cases, there
fore, are treated for life. 

Follow-up examinations. As indicated 
previously, patients were periodically exam
ined (skin and nerves) monthly, quarterly 
or half-yearly. At such times a doctor (R. 
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Q. or one of his coll~agues) , or technician 
under medical supervision, systematically 
collected material from nasal mucosa and 
from lesions suspected to be aotive; in 
inactive cas~s material was collected from 
areas previously positive (ear lobes, el
bows) . 

Bacterial examination. During 20 years, 
only four technicians in groups of two, 'One 
senior and one junior, have examined the 
slides. Smears were stained by the Ziehl
Ne~lsen method. A smear was considered 
negative after 80 fi elds had b een examined. 
Grading was done in accordance with the 
recommendations of II Pan-American Con
ference of Leprosy (9). 

The morphologic index, introduced re
cently, was not utilized. 

Statistical methods. The modified life
table method was used, grouping the pa
tients according to degree of progression of 
the disease (Ll, L2 and L3) , regular atten
dance at follow-up examinations and irreg
ularity of treatment ( 6 groups). Previously 
( 12) age and sex had not influenced the 
results, consequently in this study these 
were not taken into account and a greater 
number of cases is available in eaoh of the 
six groups. 

The data were analyzed with the use of a 
computer and modified life-tables calcu
lated according to the years 'Of treatment 
( Table l). 

Statistical analysis. The comparison of 
probabilities of nonbacterial n~gativity up 
to X years of treatment and according to 
regularity or irregularity of treatment was 
made in accordance with the formula (2): 

z _ Sx. R - Sx. I 

~ - V(Sx . R) + V(Sx. I) 

The factor Z has an approximately 
standardized normal distribu tion where: 

Sx. n = probabi lity of nonnegativity up 
to x years of " regular" (?) treat
ment. 

Sx. 1 = probabilit.y of Ilonn egat ivit y up 
to x years of irregular treatmellt. 

V(Sx. n) = S2x. RX t1 ~ 

n = 0 PIl.Rn 
= variance of Sx . R 

Only the data of the modified table for 
lepromatous cases L1 under " regul ar" 
treatment and time required for bacterial 
negativity are given as an example (Table 1) 
The key to the symbols is as follows: 

x = time (years); 
Lx = number of patients under observa

tion at the beginning of interval 
t ime x; 

Rx = number of cases with bacteri al 
negativity during the interval x; 

Px = probabi li ty (expressed in per
cent age) of a patient 'not showing 
bacterial negativity during the 
in terval x; 

TABLE 2. Cumulative coefficients of bacterial negativity in patients attending foliote-up 
examinations regularly and in those 1:1'1'eqularly treated. (Irrespective of possible subsequent 
reactivation.) . 

"Regular" treatmen t Irregular treatment 

Cumulative coeffi cients Cumulative coeffi cients 
at the end of at the end of 

Gracie 
of No. 1 2 3 5 · 9.5 over No. 1 2 3 5 9.5 over 

severity cases yr yr yr y l' y r 9.5 cases yr yr y l' yl' )T 9.5 
-------- ----------

L1 193 34 62 79 91 96 97 30 20 43 60 69 84 -
-------- -------- - -

L2 286 4 23 46 74 94 99 49 0 12 22 53 80 92 
-------- --- - ------

L3 211 0 2 11 44 83 97 46 0 0 4 15 59 74 
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Qx = probability (expresseu in per
centage) of a pat ient presenting 
bacterial . negativity during the 
x interval; this value is the com
plement of Px; 

Sx = cumulative coefficient of non
bacterial negativity until the end 
of the interval X; this value is 
calculated by multiplying the 
value of Px by those correspond
ing to the previous intervals; 

Rx 1 = cumulative coeffi cient of bac
terial negat ivi ty until the end of 
th e int erval X; thi , value is th e 
complement of Sx; 

Tx = number of patient s withdrawing 
from follow-up at th e end of th e 
interval X (death , transference to 
anot her dispensary or to a leprosy 
sanatorium). 

RESULTS 

Time required for obtaining bacterial 
negativity in lepromatous patients (Table 
2 and Fig. 1). Of 815 patients, 690 regular
ly came for follow-up examinations while 
125 were irregularly treated, The results 
have a certain pattern indicating that un
der "regular" treatment and in early lepro
matous cases (Ll) the cumula-tive coeffici
ent of bacterial negativity is higher than in 

" REGUL AR'! TftEAT~fr.NT 

1 2 .3 5 10+-
Yea r z 

irregularly treated cases and in more ad
vanced patients (L2 and L3). Statistical 
analysis showed that the probability of oc
currence of bacterial negativity was always 
higher in the groups of patients attending 
follow-up examinations regularly. 

Among patients treated "regularly" at the 
end of two years-the cumulative coeffici
ent of bactcrial negativity was 62 for Ll 
patients and 'Only 23 for L2 and 2 for L3. 
Among paticnts trea ted irregularly the 
cumulative coeffici ent was rcspectively 43, 
12 and O. 

Thcse comparisons were madc at signifi
cance level of 5 per cent for lepromatous 
leprosy Ll, L2 and L3 until 1, 2 and 3 years 
respectively, with the follo'vving results for 
Z: 

)romatoliS Le i 
I epl'osy 

L1 

L2 

L3 

._-

X years 

1 

2 

3 

I1\kEGULAk THEATNENT 

1 
Ye~rs 

Z 

2.75 

2.07 

2.15 

LtD 
L2. ~ 
L.3 _ 

FIC. 1. Bacterial negativity of 815 lepromatous patients under sulfone treatment 
(1946-1967). Dispensary of Campinas, Sao Paulo, Brazil. 
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TA BLE 3. Cumulative coefficients of reactivation of lepromatous 7Jatients attencling follOl.c-up 
examinat'wlIs reUularly ancl i11 th ose irre{jularly treatecl. 

"Regular" treatment Irregular treatment 

Cumulati ve coeffi cients Cu mula tive coeffi cient·s 
at end of 

Grade 
of No . 1 2 3 5 

severity cases y r yr yr yr 
------

Ll 163 1 1 4 8 
------

L2 235 0 2 4 ]2 
--------

L3 183 1 3 6 14 

All these values were significant when 
compared with the critical value of 1.64. 

Therefore, as expected the "regularity" of 
treatment was superior in the three com
parisons, i.e., the probability of bacterial 
negativity was already higher in the group 
"regularly" treated. 

Since the probabilities of nonnegativity 
decrease as the period of treatment in
creases either in those treated "regularly" or 
in those treated irregularly (this is true for 
Ll, L2 and L3) we should have begun 
the comparison of probabilities starting 
with the first year. If for this determined X 
the difference had been significant, i.e., the 
"regular" treatment superior to the irregular 
one regarding the chance of negativity, 
then the differences found for the values 
greater than X, i.e., 2, 3 . . . years of 
treatment, would be significant. Therefore, 
in this case, we should not need to under
take the comparisons, i. e., the tests of 
hypothesis for the values of X> 1 year. 

In the opposite case, i.e., if the differ
ences between the probabilities of nonneg
ativity had not been significant for X = 1 
year, we should continue with the compari
sons until we find that value of X for which 
a difference would be significant. 

Taking this into account, we started with 
X = 1 for lepromatous Ll and since the 
'difference found was significant we 
stopped there; for lepromatous leprosy L2 
we could not start with X = 1 because in 
correspondence to irregular treatment Qx 

at end of 

9.5 over No. 1 2 3 5 9.5 ove r 
yr 9.5 case:; yr yr yr yl' yr 9.5 
-- ----------

19 27 22 0 0 5 11 34 56 
-- ----------
.27 29 39 0 0 6 29 56 88 
-- ----------

27 37 32 0 3 7 28 62 86 

was 0.0000 glvmg null variance for SX,L' 
For this reason we started from X = 2 and 
for the same reason began with X = 3 for 
the comparisons of treatment regarding lep
romatous leprosy L3. 

Over nine and a half years of "regular" 
trea tment were required for L2 and L3 
cases to reach a similar proportion of nega
tivity as in Ll patients at the end of five 
years. Since the figures refer to cumulative 
coefficients, they do not indicate, at a cer
tain date (e.g., at over 9.5 years) that 
practically all patients were negative on 
that occasion. In fact it should be pointed 
out that many of the cases rendered inac
tive had a reactivation in the period of 
observation and again obtained bacterial 
negativity under treatment. 

Cumulative coefficient of bacterial re
activation of inactive ("arrested") leproma
tous cases still receiving sulfone treatment 
(Table 3 and Fig, 2). Since the regulations 
for releasing a patient from control ("raye 
de controle," "alta definitiva") require at 
least a 2+ Mitsuda reaction, most leproma
tous cases are kept under control and treat
ment, because this requiTement is seldom 

. met by these patients in Brazil. 
The cumulative coefficients of reactiva

tion at the end of the observation periods 
do not signify that the same proportion of 
patients is still positive. Following intensifi
cation of treatment, inactivity may again be 
achieved. The results show a pattern which 
is not as evident as that relating to bacteri-
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"REGULAR" TREA THEriT IRREGULAR TREATMENT 

1 2 3 5 
Year!> 

9.5 

L1D 

LZ ~ 
L3 _ 

10+ 

Flc. 2. Bacterial reactivation of 815 lepromatous patients uncleI' sulfone treatment 
( 1946·1967). Dispensary of Campinas , Sao Paulo, Brazil. 

a1 negativity (Table 2) . It indicates that 
the cumulative coeffi cients of reactivation, 
though relatively low after three or five 
years, were high after nine, ten or more 
years and much higher among patients 
treated irregularly (56, 88 and 86 respec
tively for L1, L2 and L3 after 9.5 or more 
years of irregular trea tment ). It is also 
noted that the coeffi cients of reactivation in 

T A BLE -1. Results of h istopathologic eJ

aminations in inactive lepromatous cases 1cith 
bacterial negativity for at least lIeo years and 
treated fo), at least Jive years. 

Skin acid-
fast bacilli 

Histopathologic Nega- Po:;i-
"truct lll'e tive tive Total 

---
Lepromatous, in 

regression J2 24 36 
------ --------
Chronic inflammatory' 

in fi ltrate 159 11 170 
- - -

Total 171 35 206 

respect to grou'ps of patients irregularly 
treated. When considering only the group 
of patients "regularly" treated, the coeffici
ents were not strikingly different in L1, L2 
and L3 though the results seem more favor
able for Ll. This suggests that if adequate 
treatment is continued after inactivity is 
achieved, it appears to be similarly effec
tive in lepromatous patients in p reventing 
reactivation regardless of their degree of 
severity when therapy was begun. 

The cumulative coefficient of reactiva
tion is much higher after fi ve or more years 
of inactivity as compare d to that of the first 
fi ve years of follow-up; this is most evident 
among the irregularly treated patients. 
Therefore, papers dealing only with five 
years of follow-up after inactivity would 
not be able to give the real picture of the 
frequency of relapses. 

Histologic examination of skin lesions 
from inactive lepromatous cases with bac
terial negativity for at least two years and 
treated for at least five years. Inactive lep
romatous cases fulfilling these conditions 
had skin biopsies to obtain the "alta provi
soria" which entitled them to some advan
tages, including half-yearly follow-up exam
inations. 
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The results of histopathologic examina
tions of biopsy specimens from 206 patients 
still continuing in the dispensary are noted 
in Table 4. 

Among 206 cases, 35 still were bacteriolo
gically positive and 36 had lepromatous 
structure in regression. In the latter the 
proportion of positivity was muoh higher 
than in the patients with chronic inflamma
tory infiltrate in skin sections. Twenty of 
the 159 patients with chronic inflammatory 
infiltrate and negative bacteriologic 
findings in skin sections later became bac
teriologica.Jly positive despite continuing 
sulfone therapy. 

These data and the known finding of 
bacilli in viscera (autopsy and needle bi
opsy ), lymph nodes, bones and in the mus
culi erectoris pilorum of inactive leproma
tous cases together with knowledge of the 
limited action of sulfones and other drugs 
explain the high proportion of reactivation, 
especially when treatment is irregular. 

Bacterial reactivation occurs because a 
substantial proportion of inactive cases are 
not completely freed of leprosy bacilli. 
More refined methods (e.g., concentration 
technics) can show then in the skin. Cot
tenot et al. (3) used a simple technic of 
concentration which in 20 patients was 
compared with the classic method of stain
ing skin smears. They reported that both 
were negative in 10 cases; of the remaining 
10 patients, three showed bacilli by both 

TABLE 5. Time required for the ach1'eve mellt 
of bacterial negativity and that for subsequel/t 
reactivation. (Values of the coeffi6en ts of 
correlation of " T" test ill relation tn £1 , 
L2 and L3 and trea tm ent.) 

Grade of 
severi ty 'Creatmcnt r t 

" regular" 0 .12 0 .52 
LI 

irrcgular - 0 .40 -0.9S 

" regular" - 0 .16 -1.02 
1.2 

irregular - 0 .02 -O .OR 

" regular" -0.09 -0 .63 
L3 

irregular - 0 .34 -1 .59 

methods and seven only after concentra
tion. 

Is there a correlation between the time 
required for the achievement of bacterial 
negativity and for subsequent bacterial re
activation? Theoretically it might be as
sumed that given the same disease progres
sion and the same dose of sulfones and 
regularity of trea tment, patients who obtain 
bacterial negativity more quickly have re
sponded better to treatment and have bet
ter mechanisms of defense than the others. 
Therefore they would be less likely to reac-

TABLE 6. Bacterial negativity of reactivated pal1'ents. 

Cumulative coeffi cient of negativity 
at the end of 

No. re-
activated 

Type Treatment cases 1 yr 2 yr 3 yr 4 yr 5 yr 

" regular" 15 53 62 72 81 81 
L1 irregular 5 40 40 40 100 100 

L2 "regu lar" 38 50 61 67 81 100 
irregular 25 25 41 47 53 59 

L3 " regular" 43 35 40 49 62 6 

---I irregular 21 9 15 15 33 42 

I 147 
I 
I I 
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tivate and this reactivation would occur 
late if treatment is continued regularly. 

A study of this' problem is difficult pri
marily because of the variations in dosage, 
rhythm and regularity of treatment, as well 
as individual absorption of the sulfone. 
With these reservations in mind, 144 reac
tivated cases were studied. the values of 
the coefficient of correlation of the size of 
samples and of the Student "t" test, ac
cording to groups L1, L2 and L3 and 
regularity of treatment are shown in Table 
5 and they were not significant. Conse
quently in the material studied there was 
no correlation between the time required 
for inactivity and that for the subsequent 
reactivation. 

Period of time required for achieving 
bacterial negativity in reactivated patients 
(Table 6). Data from 147 reactivated pa
tients were studied by the modified life
time method. The results are given in Ta
ble 6. These are presented with reservation 
because the number of patients of each 
group (L1, L2 and L3 ) t reated regularly or 
irregularly is small. At the end of the first 
year of the reactivation, about 50 per cent 
of the patients under "regular" treatment 
were bacteriologically negative in the L1 
and L2 groups, and 35 per cent negative in 
the L3 cases. In the patients treated irregu
larly these proportions were respectively 40 
per cent, 25 per cent and 9 per cent. The 

TABLE 7. Time requiredjor reactivation and 
subsequent negat'ivity values oj the coe.ffi cien ts 
oj correlation oj " 1''' test in relation to L1 , 
L2 and L3 and treatment. 

Lepro-
matous Treat-
leprosy ment I' t 

----
" I'egula r" 0.14 0 .52 

L1 
irregular - -

" regula r" 0.08 0.47 
L2 

irregular 0.01 0.05 

" regular" - 0 .23 -l.12 
L3 

irregular - 0 .77 -2.74 

reactivated cases were strongly warned 
about the dangers of neglecting treatment, 
and the results appear to have been influ
enced by the d~gree of treatment regulari
ty and the dosages of DDS employed. 

It was previously reported ( 12 ) with 
different methodology, that reactivated pa
tients achieved negativity more rapidly 
(83% and 94% at the end of the first and 
second years respectively) than now noted. 
However, as previously indicated, the 
probationary period was only six months 
long. 

T ABLE 8. Second reactivation. T ime elapsed since th e achievement oj second period 
oj inactivity. 

Cumulative coefficient of second 
reactivation at the end of 

No. in-
Lepro- Treatment active 1 2 3 5 over No. of 2nd 
matous cases yr yr yr yr 9.5 reactivation 

, 

L1 " regular" 12 0 9 9 20 20 2 
irregula r 2 - - - - - 0 

-
L2 " regu lar" 31 0 0 8 13 37 5 

irregular 13 0 9 19 19 63 5 
----

L3 " regular" 26 0 5 5 17 29 2 
irregular 7 14 14 31 82 82 5 

91 19 
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From our da ta it is evident that the 
period of time required for achieving the 
second inactivity is much shorter than that 
for the first inactivity regardless of disease 
severity. 

Is there a correlation between the time 
required for reactivation and that for 
achieving subsequent bacterial negativity? 
Theoretically it may b e assumed that with 
the same degree of progression of the dis
ease and the same schedule and regularity 
of treatment, the longer the time elapsing 
b efore reacti va tion the shorter might b e the 
time rcquired for achieving b acterial nega
tivity. 

Comments in the above section on b ac
terial reactivation are also valid here. The 
da ta in T able 7, concerning only 80 cases, 
are presented with great reservation. The 
analysis of this distribution was also made 
by the Student "t" test. The values of the 
coeffi cients of correlation of sample L1, L2 
and L3 and of "t" test are shown in T able 7. 
As in Table 5 there is no significant correla
tion between these two factors. 

Cumulative coefficient of cases reac
tivated twice. The 91 reactivated p atients 
who subsequently achieved a second peri
od of inactivity h ave b een followed. Nine
teen of them again became b acteriological
ly positive. The data studied b y the 
modified life-table method are assembled 
in Table 8 but should b e considered with 
grea t reserva tion b ecause the number of 
cases is small. 

It seems that the frequen cy of second 
reactivation tends to b e high er among p a
tients irregularly treated and among L3 

cases. It a lso appears tha t the frequency of 
second reactivation is high, m ainly in the 
5-year or "over 9.5 years" groups after the 
second inactivity had been achieved and 
despite apparently continuing treatment. 

Both first and second reactivations ar e 
most probably due to the fact that patients, 
even those supposed to be "regularly" 
treated, 'slow down treatment wh en they 
become inactive ("arres ted"). These results 
also confirm the limited effi cacy of sulfone 
trea tment with regard to lepromatous 
cases. 

DISCUSSION 

The data presented- especially concern
ing the two main items of this p ap er-are 
very important from the epidemiologic and 
administra tive points of view. They confirm 
the great length of time required for 
achieving bacterial negativity, especially in 
the most advanced lepromatous cases. Al
most all L1 cases achieve bacterial negativ
ity by the end of fi ve years. Simila r results 
a re observed in L3 only after 9.5 years or 
more. The difficulties in keeping patients 
under regular treatment for such long peri
ods are apparent and h ave been noted b y 
Bechelli (1) . This is aggravated by the 
occurrence of b acterial reactivation despite 
treatment, afte r five years o~ even after 10 
or more years, even if in activity may again 
b e achieved in a rela tively short p eriod. 

The persistence of "open cases for so 
many years explains the maintenance of 
endemics for decad es. In the Campinas 
region, in which the control activities have 
been sa tisfactorily developed since 1928, 

T ABLE 9. Detection rate of leprosy cases in Campinas and other municipalihes oj the same 
region, 1950- 1965. 

% 
No. Rate/ leprosy 

Area Period Population cases 1,000 cases 
---------

Campinas 1950- 55 136, 723 150 1. 1 64 
]955- 60 219 ,303 153 0 .69 63 
1960- 65 249,674 177 0 .70 61 

Other municipali ties of 1950- 55 54,692 31 0 .54 69 
same region 1955- 60 94,386 47 0 .49 44 

1960- 65 101 ,037 89 0 .90 53 
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and in spite of the remarkable socio
economic progress, the yearly detection 
rate and the proportion of lepromatous 
cases continues to be high (Table 9). 

The relative inefficiency of sulfone thera
py is a major factor. Additionally the con
trol of leprosy may be delayed for decades 
by low standards of living and 'education at 
all levels of the population. A way to over
come these difficulties rapid.Jy would b e 
the discovery of a new and more 'effective 
drug and / or of an immunizing agent. 

The frequency of reactivation in the first 
five year period of inactivity is relatively 
small as compared to the cumulative coeffi
cient in the subsequent period (over 5 
years) , Therefore, in studies designed to 
investigate reactivation or relapse, the fol
low-up of inactive lepromatous cases 
should not stop at five years but should be 
extended to at least 10 years. 

Another aspect to be considered in rela
tion to the reported data is the duration of 
treatment for inactive ("arrested") cases 
before they are released from control 
("raye de controle", "alta definitiva") . 

The Committee on Treatment of the 
Madrid Congress (6) made the following 
statement concerning the management of 
"arrested" cases: "Recent observations sug
gest that arrested cases are not completely 
freed of leprosy bacilli , and that reactiva
tion of the disease is therefore not unlikely. 
Continuing observation is indicated in all 
'arrested' cases in order that any reactiva
tion may be detected as soon as possible. 

"Continuing treatment of 'arrested' cases 
may reduce the relapse rate and with oral 
administration of the drug, continuing 
treatment can be very simple, It is recom
mended in those areas where it is practica
ble". 

In Brazil , and also in Venezuela, lepro
matous cases must present at least a 2+ 
Mitsuda reaction before they are released 
from control. This means that treatment 
and follow-up should continue for life for 
the great majority of them. 

For administrative purposes, taking into 
account the data of Rodriguez (13) and 
Quagliato et aZ. (12) the WHO First 
Regional Seminar on Leprosy Control (17) 
tentatively recommended that once inac
tivity of lepromatous cases is achieved, full 

treatment should be continued for fi ve 
years before the patient is released from 
control. In the same year, this was en
dorsed by the WHO Expert Committee on 
Leprosy (16). 

The data now presented fully support 
the Brazilian and Venezuelan regulations 
concerning the release from control of le
promatous cases. Perhaps the results are 
also applicable to other South American 
countries or wherever leprosy has the same 
characteristics. 

If the data now reported arc confirmed 
in other areas of the world the periods for 
releasing lepromatous cases from control 
should be extended to at least 10 years 
after inactivity (for life?) . Considering that 
lepromatous cases constitute the principal 
source of infection and that their treatment 
and follow-up deserve first priori ty in lep
rosy control, provision should be made for 
their regular treatment and surveillance for 
very long periods after inactivity is 
achieved. 

SUMMARY AND CONCLUSIONS 

Data are presented regarding the treat
ment and follow-up of- 815 lepl;omatous 
outpatients from 1946 to 1968. They were 
mainly treated with oral DDS 100-200 
mgm. though Diaminoxil (2-3 tablets dai
Iy) or DDS by parenteral route was also 
used. Lepromatous cases were classified 
according to the degree of progression of 
the disease into three groups and the re
sults of treatment related thereto. The data 
were analyzed with the use of a computer 
and modified life-tables calculated ac
cording to the years of treatment. 

With the reservations related to the rele
vant difficulties in long-term retrospective 
study, the conclusions were as follows. 

The probability of occurrence of bacteri
al negativity was always higher for patients 
who regularly attended the follow-up ex
aminations ("regular treatment" ). 

There is a certain pattern indicating that 
under "regular" treatment and in early le
promatous cases (Ll) the cumulative 
coefficients of bacterial negativity are high
er than in irregularly treated cases and in 
more advanced lepromatous patients (L2 
and L3). At the end of two years the 
cumulative coefficient of bacterial negativi-
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ty was 62 for L1 patients treated "regular
ly" and only 23 for L2 and L3 treated 
"regularly." Among patients treated irregu
larly, these coeffi cients were respectively 
43, 12 and O. 

The cumulative coeffi cients of reactiva
tion ( relapse) were very high after nine or 
more years and much higher among pa
tients treated irregularly (56, 88 and 86 
respectively for L1, L2 and L3 after 10 or 
more years of irregular treatment ). The 
cumulative coefficient or reactivation was 
higher after five or more years of inactivity 
when compared with that of the first fi ve 
years of follow-up. 

Among 206 inactive ("arrested") cases 
during two or more years and treated for at 
least five years, 35 still were bacteriologi
ca ll y positive and 36 had lepromatous 
stru cture in regression in skin sections. 
Twenty of 159 patients with chronic inflam
matory infiltrate and negative bacteriologic 
examination by skin sections had later bac
terial reactivation despite apparently con
tinuing sulfone therapy. 

Of 147 reactivated pa tients after one 
year of "regular" treatment, the proportion 
of bacterial negativity was 53 per cent, 50 
per cent and 35 per cent respectively in 
L1, L2 and L3 cases. In the patients irregu
larly treated these proportions were 40 per 
cent, 25 per cent and 9 per cent. The 
period of time required to achieve the 
second disease arrest was much shorter 
than that for the first. 

There was no correlation between the 
time required for inactivity and that for 
subsequent reactiva tion. 

There was no correlation bet\veen the 
time required for reactivation and that for 
achieving subsequent bacterial negativity. 

It appears that the frequency of second 
reactivation (relapse) is higher, even after 
fi ve or 10 years after a second period of 
disease arrest has been achieved and in 
spite of apparently continuing treatment. 
The frequency tends to be higher among· 
patients treated irregul arly and among L3 
cases. 

The epidemiologic and administrative 
implications of the data repOlted are dis
cussed in relation to leprosy control. It is 
concluded that if these findin gs are 
confirmed, lepromatous patients who 

achieve bacterial negativity (inactive, "ar
rested" cases) should continue regular 
treatment for at leas t 10 years before being 
released from control. The results reported 
give support to the leprologists who think 
that, with present antileprosy drugs, lepro
matous cases should be treated for life. 

RESUMEN Y CONCLUSIONES 

Se presentan datos en relacion con el tra
tamiento y control posterior de 815 pacientes 
lepromatosos en tratamiento ambulatorio, desde 
1946 hasta 1968. En su mayor parte fueron 
tratados con DDS oral, 100- 200 mgm. aunque 
tambien se lISO Diaminoxi l (2-3 tabletas diarias) 
oDDS por via parenteral. Los casos lepromatosos 
se c\asifica ron, de acuerdo con el grado de 
severidad de la enfermedad, en tres grupos y los 
resultados del tratamiento se relacionaron con 
cada grupo. Los datos se analiza ron por medio de 
una computadora y se calclliaron tablas de vida 
modificadas segun los aoos de tratamiento. 

Con las reservas debidas a las dificultades 
propias de un estudio retrospectivo a largo 
plazo, las conc\usiones son las siguientes. 

La probabilidad de encontrar bacteriologias 
negativas era siempre mayor en los pacientes 
que acudian en forma regular a los examenes 
de control (" tratamiento regular"). 

Hay un cierto patron que indica que bajo 
tratamiento "regular" y en casos lepromatosos 
iniciales (L1) los coeficientes cumulativos de 
bacteriologias negativas son mas altos que en 
los casos tratados en forma irregular y en 
pacientes lepromatosos mas avanzados (L2 y L3). 
Despues de dos aoos, el coeficiente cumula tivo 
de bacteriologias negativas fue de 62 para 
pacientes LI tratados en forma " regula r" y 
sola mente de 23 para L2 y L3 tratados "regular
mente." Entre los pacientes tratados en forma 
irregular, estos coeficientes fueron respect iva
mente 43, 12 y O. 

Los coeficientes cumulativos de reactivacion 
(recaidas) rueron muy altos despues de nueve 0 

mas aoos y mllcho mas altos entre los pacientes 
tratados en forma irregular (56, 88 y 86 respec
tivamente para L1 , L2 y L3 despues de 10 0 

mas aoos de tratamiento irregular). EI coeficiente 
cumulativo de reactivacion rue mas alto despllt~s 
de cinco 0 mas aoos de inactividad cuando se 
comparo con el de los primeros cinco aoos de 
control. 

Entre los 206 casos inactivos ("arrested" ) 
durante dos 0 mas aoos y tratados por 10 menos 
durante cinco aoos, 35 todavia eran bacterio
logicamente positivos y 36 tenian estructuras 
lepromatosas en regresion en biopsias de piel~ 
Veinte de los 159 pacientes con infiltrado in-
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flamatorio cromco y exa men bacteriologico 
nega'livo determinado por biopsia de piel tuvieron 
posteriormente reactivaci6n bacteriana a pesar 
de que a parentemente continuaba n su sulfono
tera pia. 

De los 147 pacientes reactivados despues de un 
ano de tratamiento "regular," la proporcion 
de bacteriologias negativas fue de 53% , 50% Y 
35% respectivamente en casos L1 , L2 y LJ. En 
los pac ientes tratados en forma irregular estas 
proporciones fueron de 40% , 25% y 9% . EI 
periodo de tiempo que se necesito para que se 
produjera el segundo periodo de inactivaci6n 
("a rrest") fue mucho mas corto que para el 
primero. 

No hubo relaci6n entre el tiempo req uerido 
para que se produjera la inactivacion y el tiempo 
que paso antes de la reactivacio n subsiguiente. 

No hubo relaci6n entre el tiempo requerido 
para la reactivaci6n y el necesa rio para adquirir 
la negativizaci6n bacteriol6gica subsiguiente. 

Es aparente que la frecuencia de segundas 
reactivaciones (recaidas) es alta, au n despucs de 
ci nco 0 diez anos que se ha conseguido un segundo 
periodo de inactivac i6n de la enfermedad y a 
pesa r de que apa rentemente se ha continuado 
con el tratamiento. La frecuencia tiende a ser 
mas a lta entre pacientes tra tados irregu larmente 
y entre casos L3. 

Las implicaciones epidemiol6gicas y ad
ministrativas de los datos que se presentan se 
discuten en relacion con el control de la lepra. 
Se concluye que si estos hallazgos se confirman , 
los pacientes Jepromatosos que presentan bac
teriologia negativa (casos inactivos "arrested") 
deben continuar con trata miento regu lar durante 
por 10 menos J 0 aoos antes de ser liberados de 
control. Los resultados encontrados sirven de 
apoyo a los lepr610gos que piensan que, con 
las drogas antileprosas de que se dispone por el 
momento , los casos lepromatosos deben tratarse 
durante toda Ja vida. 

RESUME 

On presente ici des donnees qui se rapportent 
a u trai tement et a la surveillance continue de 815 
malades lepromateux ambula toires, de 1946 a 
1968. Ces ma lades ont ete principalement 
traites par la DDS administree par voie buca le , 
a raison de 100 a 200 mg ; toutefoi s du Diamin
oxi l, a raison de 2 a 3 comprimes par jour, ou 
de la DDS par voie parenterale, ont ega lement 
ete utilises. Les cas lepromateux ont ete classes 
en trois groupes, selon Ie degre d'evolution de la 
ma ladie ; les resultats du tra itement sont rap
portes en fonction de cette classification. Les 
donnees ont ete analysees a u moyen d' un ordi
nateur ; des tables de survie modifiees ont ete 
ca lculees en fonction des annees de trai tement. 

En tenant compte des reserves qu'imposent 
les difficultes inherentes a une etude retro
spective de longue duree, les conclusions qui 
suivent peuvent etre tirees. La probabilite 
d'apparition d'une nega tiva tion bacterienne est 
toujours plus elevee pour les maJades qui ont 
ete soumis regulierement aux examens de sur
veillance ("traitement regulier"). 

On a releve un certain profil qui indique que 
les coeffic ients cumulatifs de nega tivation bac
terienne sont plus eleves dans Ie cas d'un traite
ment regulier, de meme que dans les cas lepro
mateux precoces (L1), q ue chez les cas irregul
ierement tra ites ou chez les ma lades lepromate ux 
souffrant d 'une a ffection plus ava ncee (l2 et l3). 
A la fin de deux annees, Ie coefficient cumulatif 
de nega tiva tion bacterienne etait de 62 pour les 
malades LI traites regulierement, et seulement 
de 23 'pour les sujets l2 et LJ ega lement traites de 
maniere reguliere. Chez les malades tra ites de 
fa!;on irreguli ere, ces coefficients eta ient respec
tivement de 43 , 12 et O. 

Les coefficients cumulatifs de reactivat ion 
(recidive) sont apparus fort eleves apres neuf 
annees de trai tement ou dava ntage, et encore 
plus eleves chez les malades traites regu lierement, 
(56, 88 et 86 respectivement pour les L1 , L2 et 
L3 apres 10 anne'es ou plus de traitement ir
regulier). Le coefficient cumulatif de reactiva tion 
etait plus eleve apres cinq annees d' inactivite ou 
dava ntage, quand on Ie compare avec celui note 
au cours des cinq premieres annees de surveil
lance. 

Parmi 206 cas inactifs (" arretes"), suivis 
pendant deux annees ou plus, et traites pour au 
moins cinq ans, 35 etaient encore bacteriolo
giquement positifs et 36 presentaient encore une 
structure lepromate use en involution dans les 
coupes de tissu cutane. Parmi 159 malades 
presentant une infiltration inflammatoire chro
nique et un examen bacteriologiquement nega tif 
sur coupes de tissu cutane, 20 ont presente plus 
tard une reactivation bacterienne malgre une 
therapeutique sulfonee apparemment continue. 

Sur 147 malades react ives a pres une annee de 
traitement dit regulier , la proportion de nega
tivation bacterienne s'est elevee a 53 pour cent , 
50 pour cent et 35 pour cent respectivement chez 
les cas L1 , L2 et l3. Chez les ma lades traites 
irregulierement, ces proportions etaient re
spectivement de 40 pour cent , 25 pour cent et 
neuf pour cent. l ' interva lle de temp necessa ires 
pour obtenir I'a rret de I'affection appa rue a 
nouvea u, a ete bea ucoup plus court que pour 
obtenir I'a rret de la ma ladie lors de la premiere 
a pparition. 

On n'a pas note de correlation entre Ie temps 
requis pour obtenir I' inactivation , et Ie temps 
requis pour une reactivation subseq uente. 
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On n'a pas observe davantage de correlation 
entre Ie temps req uis pour la reactivation et Ie 
temps requis pour obtenir ensuite une negat iva
tion bacterienne. 

II est apparu que la frequence de la deuxieme 
reactivation (recidive) etait elevee, meme lorsq ue 
5 ou 10 annees se sont ecoulees depuis I'arret de 
la deuxieme periode de la ma ladie, et ceci ma lgre 
que Ie tra itement ait a pparemment ete poursuivi . 
La frequence de ces reactivations tend a etre 
plus elevee chez les malades trailes irreg uli ere
ment, et pa rmi les cas souffrant de lepre L3. 

Les implications epidemiologiques et adminis
tratives des resultats relates dans cette etude 
sont discutees en rapport avec Ie probleme de la 
lutle contre la lepre. Dn en conclut que si ces 
observations sont confirmees, les malades lepro
mateux , lorsqu'ils parviennent a u stade de 
nega tivation bacterienne (cas inactifs ou "ar
retes"), devraient continuer a subir un traitement 
regulier, pour a u moins 10 annees, ava nt d'etre 
decla res, hoI'S surveillance. Les resultats rap
portes fourni ssent un a rgument a ux leprologues 
qui pensent que, avec les medicaments anti
lepreux dont nous disposons a present, les cas 
lepromateux devraient etre trai tes pour toute 
la vie. 
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