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EDITORIALS 

Editorials are w ritten by members of the Editorial Board, and occasionally 
by guest editorial w1'iters at the invitation of the Editor, and opinions expressed 
ate those of the writers. 

Clinical Stages in Sulfone Treatment of Lep ros/ 

A number of drug evaluation studies on 
the treatment of leprosy have appeared in 
the literature recently, in which DDS and 
13.663 have been used as test drugs. Some 
of these were based on observation of less 
than 10 patients for four and one-half to six 

. months, rapid fall of the Morphologic In
dex (MI) being used as the most sensitive 
and important criterion of effectiveness. 

Marked reduction of the bacillary forms 
of Mycobacterium leprae, and correspond
ing increase of llonsolid elements , have 
been noted by those who examined the 
blood smears of patients receiving sulfone 
drugs in the past, although only a few 
investigators have published their findings. 

Among several articles that have been 
published, those of Fernandez and Car
bonil in 1946, and Muir2 in 1951, will be 
cited because of the easy accessibility of 
their articles for the ordinary worker. What 
appears to be chiefly responsible, however, 
for the current enthusiastic revival were 
the more recent articles of Daveys, '\ who 

1 Guest editorial. 

is recognized as a careful observer. It must 
be remarked in this connection that the MI 
has since been refined and properly quanti
tated. 

However, there have been no published 
reports on changes in the solid ratio of the 
bacilli over a similar period of time in 
untreated cases. It is possible that if such 
reports were made, they might show that 
factors other than ingested drugs also can 
produce morphologic changes in M. leprae. 
Among such factors may be the presence or 
absence of factors underlying naturaJ resist
ance to the disease. 

1 FERNANDEZ, J. M. M. and CARBONI, E. A. The 
action of diasone in the treatment of leprosy (pre
liminary report) . Internat. J. Leprosy 14 (1946) 
19-29. 

2 MUIR, E. Bacteriological changes under DDS 
treatment of leprosy. Leprosy in India 23 (1951) 
116-126. Reprinted in Internat. J. Leprosy 19 
(1951) 453-466. 

S DAVEY, T. F. Progress with new antileprosy 
drugs. Trans. Viith Internal. Congr. Lepro!., Tokyo 
(Tofu K yokai), 1958, pp. 252-259. A Iso Internal. 
J. Leprosy 26 (1958) 299-304. 

4 DAVEY, T. F. Some recent chemotherapeutic 
work in leprosy: with a discussion of some of the 
problems involved in chemical trials. Trans. R oy. 
Soc. Trop. Med. & H yg. S4 (1960) 199-206. 
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\Vaters et al."·'I, amon g others, have 
noted that the MI is low precedin g erythe
ma nodosum leprosum , and in patients 
showin g little activ ity. Furthermore, the 
reported differences in the solid rati o 
among untreated patients range from very 
low solid counts amon g Filipinos' through 
an average range of from 25 per cent, as 
recorded by Pearson and PettitB to about 
54 per cent by Pettit et al, !) , lO . 1 1 report
in g from Sungei Buloh , and the very high 
solid ratios of 90 pCI' cent or even 99 per 
cent · among Carville eases l ~ . There ap
pears to be an urgent need of s tandardizin ~ 
the criteria for indentifying solid baei11i. 

Shepard 13 , 1·t made the significant dis
covery that experimental disease fo11o\ovs the 
injection of human leprosy bacilli into the 
foot pads of mice, and that the organisms 
in the experimental les ions multiply locally 
if the inoculum is appropri ately diluted. 
Furthermore, by the usc of this technic, it 

Ii W .HERS, M. F. R . and R EES, R . .I . W. Cha ngcs 
in Ih e morp ho logy of iHyro iJnrl erilllll Ie/nne in 
p a ti cnts IInde r trca t mcnt. J ntc rn al. J. Lc p rosy 30 
(1962) 266-277. 

6 \\rATERS . :\f. F. R ., R EF.s, R . J. \\'. and SUTHFR
I, .. \ ND. T. Chc moth era pe u tic t ri a ls in leprosy. 5. i\ 
stud y of met hods II sed in cl in ica l trial s in Icpro lll 
a to llS leprosy. I nte rn a t. J. Le prosy 35 (10(;7) 3 11 -
335. 

7 SHEPARD, C. C., TOI.ENTINO, J. C . and Mc R AF , 
D. H . T h c Ih<:rape llli c e ffcct of 4,4'-dia cc lyldi amino
diph cn yl Sllifone ( DADDS) ill Icprosy. Am cri ca n 
.T . Trop. Med . & H yg. 17 (1968) 192-201. 

8 PEARSON, .f. M. H. a nd P ETT IT~ .J. H . S', Chemo
Ihe ra pe llli c tri a ls in Ic prosy. 7. 1 n a ls of :JO mgm . 
DDS twi ce wcckl y in th c treatm en t of I cpl'on~ato ll s 
leprosy. In tcrnat. J. l.ep rosy 37 (1069) 40-4 ,.' . 

() T)E'lTIT, .T .H . S. a nd REES, R . .J. W. Stlldl ~s on 
sulfon e resista n ce in leprosy. 2. Trca tmen t WIth a 
riminophe naz ine de ri va tive (13 .663) . In te rn aL J. 
Lc prosy 34 (1966) 39 1-397. . . 

10 P ETITI', .J. H. S. , R EES, R . .T . W. and RIDL.U, 

D. S. Chcmot hc rape lltic trials in leprosy. 3. PIlot 
Iria l of a riminoph enazi nc d erivative, 13 .663, in th e 
IreJ tmen t of lepromatou s leprosy. In te rnal. .J. Lep -
10Sy 3S (1967) 2:'-33. 

Jl PETTIT, J. H . S. and R EES, R . J. W. Chcm? 
the ra peutic tr ia ls in leprosy. 4 . D apson c (DDS) I11 

low dosagc in thc trea tment o f lepromatous lep
rosy. A d emonstra tion pilot stud y. In ternat. J. L e p
rosy 3S ( 1%7) 140-148. 

1 ~ H AST INr.S, R . C . and TRAlJTMA N, .T . R. Strcp
tom yc in comb in ed with sulfoncs in th c treat men t 
o f rc lapsed Ieprom a to ll s leprosy. Illlc rnat. J. Lep
rosy 36 ( 19G8) 45-5 I. 

l3 SHEPARD, C . C. T hc exper imenta l di scase Ih at 
foll ows th c injec tion of hum an bac illi into foo l 
pads of mi ce . J. Exper. Med. 112 (1960) 445-454. 

14 SHEPARD, C . C. Multiplica tion of Myro iJacten 
'/til/. iepl'ae in thc foot -p ad o f the mon se. In tc rnaL 
.T . Leprosy 30 (1962) 291-306. 

was determined that leprosy baci lli were 
killed by treatment with DDS up to 90 
days, after which so few viable bacilli re
mained that they were barely detectab le in 
a few specimens. Shepard et af .1 ~ also found 
that the in fectiousness for miee decreased 
in the first 30 days , and was not detectabl e 
after 90 clays. Another important flllllin g was 
that in the range where it coul d be deter
milled , the proportion of solidly stai nin g 
bacill i ( MI ) clecreased in parallel with 
infect ioll sness. Thus, it has been established 
that the ~ n and loss of infectiousness sub
side together wi thin a period of th l'l' l' to six 
months. 

If the ~ fI and the test of viability of M. 
/epl'ae in mOllse foot pads give results that 
parallel each other closely, and since a fully 
equippecl and specially suppli ed laboratory 
is essential for the viab ility tests, it would 
seem that the MI would serve equall y well 
in drug eva luation studies undertaken by 
leprosy workers who lack access to Sti ch a 
laboratory. 

The trial periods employeclin the recent 
evaluati on studi ~'s cited abO\-e \\ 'e re not 
long enough to permit detection of clinical 
chan ges in both control and experimental 
groups. More important still, such short 
periods do not allow sufficient time fo r the 
detection of possible cumulative toxic 
effects of the drug under test. Thus, there 
had been no clinical changes that could be 
ascribed to, or at least associa ted \\'ith , the 
marked rapicl fall in the MI and the paral
lel loss of infectiousness as well. That such 
correl ation can exist has b een shown in the 
past in the case of sulfones, which are the 
only drugs that have been administered to 
sufficiently large numbers of lepromatous 
patients over long periods of years so that 
their true e ffect on host-paras ite relation
ships with respect to paras ite and host, can 
be traced. 

In the experience of the writer, fh 'e stages 
may be recognized in studies of the e ffects 
of sulfone treatment of leprosy. The first 
stage has furni shed spectacular clinical re
sults, particularly because they were un l'X-

Hi SIIEPARD, C. C. , L. EVY, L. a nd FASA I., P . Th e 
dea th o f Myroliafieriwil ie/Jrae dlIring t reatmen t 
w ith 4 ,4' -di a min od iph en ylsulfone (DDS). rniti~l 
ra te in pati ents. Ame ri can J. Trop. Mcd. &: Hvg. 
17 ( I 96R) 769-775. ' 
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pectcd. E,'ell with minimal doses and irreg
ular administration , the sulfones caused 
rapid dryin g-up of the multiple body ulcers 
suffered by most of the moderately affected 
and advanced lepromatous patients in the 
presulfone era. The dressing of these ulcers 
consti tuted the heavics t and most expen
sive part of the medical care of the patients 
and l'CC]uircd establishment of ulcer clinics 
in every leprosarium . Even in on]inary 
wards nursing aides spent half their time 
dressing thesl' ulcers. Not affected were 
trophic p lantar ulcers and the superfic ial 
ulcerations produced by severe ENI . 

The most striking result, however, was 
not the healing of the ul cers, which may 
have been brought about by an antibiotic 
effect the sulfones may have had on second
ary invaders, but rather the disappear
ance of the indurated areas of infiltration 
that produced the deepest and most recal
citrant of the ulcers. vVhat particularly at
tracted widespread attention was the large 
savings in gauze, cotton-wool, and dress
ings, which led many to hail the new treat
ment as by a "wonder drug." 

Similarly, no word could better describe 
the results of laboratory experiments on 
90-day DDS treatment of mouse foot pad 
lesions, if they can be projected to indicate 
that such treatment will render bacilli
laden lepromatous cases nonin£Cct ious. If 
this resu lt is confirmed by field studies 
similar to those that established the infec
tiousness of such cases in terms of inci
dcnce rates 10, then eradication of leprosy 
may be expected in many countries within 
a few years, since most of thcir lepromatous 
cases appear to have already reccived at 
least the gO-day sulfone treatment, if we 
are to judge from their low Mrs. 

The process of rapid healing of skin 
l1lccJ'.' extended to those in volvin g the 
larynx. which produced the characteristic 
hoarse voice of advanced cases. This result 
provided better pin-pointing of the onset of 
the e ffects of the drug. Following a few' 
injections of promi11 admin istered irregular
ly, an improvement revealed partial 

JlI DOULI. , lA .. GU INTO, R . S., R OIlRl(:UEZ, J .N. 
and B ANCRO FT, H . The inddence of leprosy in 
Gordova and Talisay. CeiJu . ]' . I. Inte l'llal. .J. Lep· 
rosy 10 (1942) 107·130. 

healing of the ulcers, with complete restitu
tion of diseased ti ssue in a few more 
months. This e ffect of the drug has made it 
unnecessary to perform the life-saving 
emergency tracheotomies so frequently re
quired in the presulfone period. 

Even thou gh examination of smears for 
the MI was not made at the Tala Sanitari
um at the ·time, it is reasonable to assume 
that the quick clinical response noted was 
associated with a rap id fall in the MI, and 
presumably also with loss of infectiousness 
of the organism. 

Equally impressive, but noted only some
what later, was the prevention of leprotic 
involvement of the eyeball , the most com
mon causc of blindness in leprosy. 

This initial stage in the course of sulfon e 
treatment of leprosy lasts about one year. 
Since established les ions of the disease, 
such as infiltrations, and bacteriologic find
ings remained un affected, however, these 
effects of the drug in early stages of the dis
ease should be regarded more as ameliora
tion of prominent symptoms rather than as 
arrest or cure of the leprosy. 

The next (second) stage turned out to 
be less spectacular, but also significant in 
that it established the fact that sulfones can 
reverse the bacteriologic findings and clear 
up clinically active lesions, although at a 
mueh slower pace than the drying-up of 
ulcers. This second stage would correspond 
to the period of "bacteriologic clearance" of 
the invading organism; i.e., not only had 
the "M. leprae been killed off completely, 
but their "cadavers" and parts thereof had 
not been effectively "buried" or otherwise 
disposed of by the host. 

The Bacillary Index ( BI ), which serves 
as a measuring stiek for this period, may 
show definite improvement of some of the 
smears after t'vvo years, but complete bac
terial negativation of all the skin and nasal 
smears takes considerably more time. 

In a rapid survey conducted last year 
among patients admitted to the Eversley 
Childs Sanitarium as moderately advanced 
lepromatous eases, about 80 per cent had 
become clinically and bacteriologically neg
ative after seven years of supervised treat
ment with standard doses of 600 mgm. of 
DDS per week. This period may be taken 



202 International J oumal of Lepmsy 1970 

as the avcrage duration of the second 
stage. Some leprosy workers have tried to 
effect a short-cu t t9 this exasperatingly long 
period by disregarding a few slightly posi
tive skin and nasal smears, but this practice 
usually results in \.vorsening of the leprosy 
in later years. 

The third stage is a period of apparent 
arrest of the diseasc, which may bc at
tributed to thc sulfone treatmcnt. It is not 
possible to dctcrmine how long this period 
last~ in each case, since most patients in
volved try their best for obvious reasons to 
mix with the general population , so that 
they can no longer be traced, but in a 
group of 30 specially studied cases that had 
relapsed, this period lasted from two to 12 
years, with an average of seven years. 

The best measure of the real effec
tiveness of any drug treatment in such a 
chronic infcctious disease as leprosy is, of 
course, thc number of cases that relapse. 
No drug can be considered as an e ffective 
treatment if all that it accomplishes is 
temporary improvement in the disease proc
ess. 

Clinical and bacteriologic return of the 
disease, or its relapse after a period of 
quiescence, corresponds to the fomth stage 
in the course of leprosy which may be 
ascribed to the effects of sulfone treatmcnt. 

Quagliato, Bechelli and Marquez17 have 
recently reported an average accumulated 
relapse rate of 11.4 per cent at the end of 
five years among patients who had re
ceived regular treatment, while 22.7 per 
cent reactivations took place in patients 
who had received regular treatment for the 
longer period of 10 or more years. On the 
other hand, among those receiving irregular 
treatment for 10 or more years (as may be 
expected among patients served by the trav
eling clinics employed in most countries) , 
the accumulated percentage of reactivation 
rose to the alarming average of 57.0 per 
cent. Thjs indicated the importance of well 
supervised administration of a drug given 
by mouth. 

ti Q UAG LI ATO. R .. B EC H ELI .I. L. ;\'1. and MARQ UES. 

R . M. Bacteriological nega tivity and reactivation of 
lepromatous patients under sulfone trea tment. P re
sented at Ni nth Intern at ional Leprosy Congress. 
London . 1968. Abstract in Tnl ernal. l Leprosy 38 
(1968) 655-656. 

Recently the writcr examined a small 
group of healthy-looking ex-patients who 
had been rendered "negative" by sulfones 
for 12 or more years. Most of them showed 
various degrees of scarring from previous 
bouts of severe ENL accompanied by ex
tensivc ulcerations, and some exhibited 
contracture of thc fin gers, but the disease 
appeared to have becn arrested by the 
trcatment and had becn sparcd by it from 
procccding to thc last lap of thc true 
"burnt-out" stagc. In other words, such 
cases belong to thc fifth and final period of 
su lfonc thcrapy. 

Thus, we have traced over a period of 25 
years the impact of sulfones on the progress 
of human lcpromatous leprosy. 

The survey here described shows that 
sulfones do have a positive effect on the 
coursc of lepromatous leprosy by deviating 
and even interrupting it for long periods of 
time in most cases. It shows also that these 
changes go hand-in-hand with variations in 
the behavior of the i'd . leprae. This fact 
may suggest to some students that perhaps 
there are still unrecognized phases in the 
life-cycle of pathogenic acid-fast organism, 
which develop under long-continued stress 
caused by exposure to an active drug. 

In summary it may be said that present 
drug evaluation studies based on a few 
patients, and conducted over a period of 
weeks or months instead of years, havc 
proved valid by indicating whether or not a 
tested drug is active against the leprosy 
bacillus. However, as already mentioned, in 
the short periods currently followed, it will 
not be possible to determine the ultimate 
effect on patients. Great care must be taken 
to ensure that the patients selected for trial 
are free from any other organic diseases, 
and laboratory examinations must be made 
frequently so that possible injuries to im
portant organs may be detected before 
they become irreversible. 

It is suggested that DDS drug trials 
should include at least 20 patients in ex
perimental and another 20 in control groups, 
and should be continued f6r two years un
less there is evidence of toxicity or progres
sion of the disease. 

Market sale of drugs cleared favorably 
through such trials should be permitted so 



38, 2 Editorials 203 

that patients and governments faced with 
the problem of endemic leprosy can benefit 
from their use. 

Short-term trials should be considered as 
screening devices rather than true tests of 
the effectiveness of a new antileprosy drug. 
The latter can be determined only by ex
tended trial including the observation of 
numerous patients over a period of several 
years. 

Leonard Wood Memorial 
Cebu Skin Clinic 
Cebu City, Cebu, Philippines 

If a final lesson, derived from the experi
ences cited above, may be added, it is that 
one cannot "extrapolate" the clinical and 
laboratory findin gs of lepromatous eases 
observed for a few months only, or data 
obtained from experimental models using 
short-lived animals, to the long and varia
ble course measured in decades through 
which this type of leprosy passcs to the end 
of the infection. 

- JOSE N. RODlUGUEZ, M.D., M.P.H. 

Leprosy and the Concept of Granuloma 

Indiscriminate use of the word granulo
ma in writings about leprosy, when the 
histopathologic discrimination between tu
berculoid and lepromatous leprosy is based 
on the concept of granuloma, suggests fre
quent lack of awareness of the significance 
of the leprosy model to the concept. 

The term granuloma is an imprecise des
ignation (e.g., cholesterol granuloma, rheu
matic granuloma, granuloma venereum, 
granulomatosis infantiseptica, beryllium 
granuloma, eosinophilic granuloma, lethal 
granuloma, etc.) originally derived from 
gross morphology and descriptive of a 
"small nodule tumor." Virchow originally 
defined it as a tumor or neoplasm made up 
of granulation tissue. Its use has, however, 
largely been reserved for the designation of 
proliferative inflammatory processes as con
trasted with exudative, or pyogenic inflam
mation, though some confusion continues 
with the concept of reparative, prolifer
ative "granulation ti ssue." The term granu
loma is accepted by common usage, not 
because the nodule is necessarily like gran
ulation tissue either grossly or microscopi
cally, but rather because of the occurrence 
of a nodule or granule. These nodules de
velop as an inflammatory response to path
ogens which have characteristics that stim
ulate a predominantly chronic, macro
phage (histiocyte) response. This classical
ly, as in tuberculosis and sarcoidosis, results 
in the formation of a more or less specific, 

tubercle-like structure, the granuloma. Mor
phologically it consists of macrophages 
turned epithelioid and accumulated in 
small, nodular entities (which may, howev
er, conglomerate ) surrounded by varying 
quantities of lymphocytes and often incor
porating multinucleated giant cells, usually 
of the Langhans variety. Caseation may 
occur but neither caseation nor giant cells 
are essential to the concept of granuloma.. 
Vascularity may, as in the luetic gumma, or 
may not, as in the tubercle of tuberculosis, 
be a feature. 

The concept of granuloma is related to 
that of the epithelioid cell, and both have 
long been regarded as responses to some 
common or related substance or substances 
possessed or induced by the pathogenic 
agents concerned in their genesis. The tu
bercle bacillus, as well as other pathogens, 
has repeatedly been fractionated and the 
tissue response to its various fractions 
studied. Sabin and associates1 noted tuber
culoid reaction in experimental animals 
which had received a total of 192 mgm. of 
the fatty acid derived from tuberculophos
phatide and Rich2 commented that it 

. would take 19 gm. of tubercle bacilli to 

1 S ABI N, Jo' . R. , D OAN, C. A. and F O RK NER, C . E. 
Sludies on lubercul osis. J. Exper. Med . S2 (1930) 
Suppl ement no. 3. 

2 RICH, A.R. The Path ogenesis of ' T u berwlosis. 
Oxford : Blackwell Scientific Publi calion s, 2nd ed ., 
1951. pp. 3·27. 


