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2. COMPARATIVE TRIAL OF DAPSONE PLUS DITOPHAL (ETISUL) AND DAPSONE
ALONE IN THE TREATMENT OF LEPROMATOUS LEPROSY'
M. F. R. Waters,? M. B.,, M.R.C.P. and J. H. 5. Perrit, M.D.

The Research Unit, Sungei Buloh Leprosarivm
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Perhaps the most controversial of the recently introduced anti-
leprosy drugs is the ethyl mercaptan derivative ditophal (Itisul,
litip). This type of compound was first studied in experimental tuber-
culosis by del Pianto ('), who discovered sodium ethyl thiosulfate
to be very effective in the treatment of infected mice. Brown et al. (')
showed that other mercaptan derivatives also were aetive, and Solo-
torovsky ef al. (*") confirmed that this activity depended upon the
in vivo produetion of ethyl mercaptan. Davies ef al. (") synthesized
a series of ethyl thiol esters, the most promising being ditophal (di-
ethyl dithiolisophthalate), which Davies and Driver (*) showed to be
highly active in murine tuberculosis when given either subcutaneously
or by inunction. Naguib and Robson (**) investigated its aetivity in
intracorneal infeetion with murine leprosy in mice, and considered it
comparable to that of isoniazid.

In man, ditophal has been studied widely, and almost exclusively,
in leprosy. The first to report were Davey (***) and Davey and
Hogerzeil (7), who concluded that when it was given to untreated
patients, ditophal had a definite and sometimes powertul chemothera-
peutie action, which lasted two to three months and then diminished.
Accelerated resolution continued, however, if standard chemotherapy
followed a short course of ditophal. They also elaimed that the bac-
terial index improved more rapidly with ditophal than with dapsone,
and that within three months most of the baecilli had beecome granular,
These observations were confirmed by Lechat (') and by Ross et al.
(**). Dharmendra and Noordeen ('), however, while agreeing that
ditophal was an active drug in the treatment of leprosy, failed to show
that it was more active than dapsone either when given alone or in
combination with dapsone. Their results were based on clinical assess-
ment and on the bacterial index, and also on a small study of the
bacterial morphology, but it was pointed out that the Indian patients
were more severely affected, both elinically and baeteriologically than
those studied in Nigeria. Similarly Davison ('), who used ditophal
in combination with both dapsone and thiambutazine, concluded that
ditophal did not inerease the rate of improvement. He deliberately
made no study of the bacterial morphology.

1Received for publication April 23, 1965,
ZPresent address: National Institute for Medieal Research, Mill Hill, London, N.W.7,
England. All requests for reprints should be sent to this address.
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More recently many reports have been published recording the
use of ditophal in the treatment of leprosy. Most authors have con-
sidered it to be an active drug, it used ecarly in treatment, but its su-
periority to standard therapy, either alone or in combination, has re-
mained dubious. In particular, in the Leonard Wood Memorial con-
trolled eclinical trial, no evidenee was obtained that the addition of
ditophal to dapsone treatment resulted in added advantage to pa-
tients (). Although generally considered as a safe drug, it has eaused
contact dermatitis in some races, c.g., FKuropean (%), lranian (*').
and Japanese ('), but this seems to be rare in other peoples.

At the Research Unit, Sungei Buloh Leprosarium, experience has
been gained (*') in the application to leprosy of controlled elinical
trial methods. In view of the differing reports, it was decided to apply
these methods to a study of ditophal. Beecause of its generally agreed
short-lived action it was decided to use the drug in combination with
dapsone and to compare progress, clinieal, histologie, haecteriologice
and morphologie, with that obtained by standard dapsone therapy.
In addition, sinee some of Davey's hest results were obtained in
patients ““with a dimorphous background™ (%), near-lepromatous, as
well as pure lepromatouns patients were admitted to the trial, although
they were analyzed separately, A **double blind™" study was devised,
and the trial heve reported lasted from April 1961 until March 1964

ORGANITZATION AND CONDUCT OF THE TRIAL

Outline of the trial—The general design followed elosely that of a previously
reported trial (1), The research leprologists were responsible for the care of patients,
and the elinieal assessments were performed by an independent assessor® who other-
wise had no contaet with the patients. Histologie studies (ineluding assessments) were
made by D. S. Ridley of London, who was purposely kept unaware of the treatment
given.  All skin smears were taken by the research leprologists and read by the
laboratory technician, whose readings were checked at random intervals. The “double
blind” technie was introduced hy giving a placebo of inactive liquid to the econtrol
group. This was indistinguishable from ditophal (Etisul, liguid formulation) in eolor,
consistency and odor, but could not give an ethyl mercaptan odor to the breath. The
drug and the placebo were supplied in similar bottles labeled “Formulation 1" and
“Formulation 1T and no leprologist (indeed, no one in Malaya) was informed which
was ditophal until the trial was completed.

Selection of patients—All new patients entering the leprosarinm were considered
possible eandidates for inelusion in the trial. Only those having lepromatons leprosy,
either pure or with few atypical features, were taken, and adults and children of both
sexes were admitted to the trial provided they had no other significant organie disease.
Previous antileprosy treatment was considered a serions bar to admission, and no
patient who was thought to have received more than 3 dapsone injections was ineluded.
Pregnant women were not accepted in the trial, nor were any patients, however sunitable
otherwise, who appeared likely to abscond.

Full clinieal notes were made of each possible patient, color photographs were
taken, and two biopsy specimens were obtained from typieal active lesions (%), and
classified histopathologically as “pure lepromatous” (LL), in 38 patients, or “near-

3The assessor was unable to complete the trial, resigning when 74 per cent of clinieal
assessments had been completed. The remaining assessments were made -in his absence
by one of us (J.H.S.P.).
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lepromatous” (BL), in 12 patients (7). The average pretreatment hiopsy index for
each patient always execeded 0.5. Smears, which were taken from both ear lobes and
from 4 active selected skin lesions, were examined for the bacterial index (BI), which
was recorded on a logarithmie seale of 0 to 64 (2%), and for the proportion of solid-
staining and irregularly-staining bacilli (32). The percentage of solid-staining aeid-fast
baeilli is hereafter called the morphologic index (MI) (term suggested by C. S. Good-
win). Before any patient was treated, additional investigations were performed, in-
cluding lepromin and tubereulin tests, hemoglobin estimation, total and differential
white blood counts, and serum protein estimation (total, albumin/globulin ratio and
paper electrophoresis),

Paiving of patients.—Selected patients were paived by rvace (Malay 5, Chinese 17,
Imli_:m 3 pairs), sex (21 male and 4 female pairs), age (above 15 years 23 pairs, or
below 15 years 2 pairs); and intensity and type of leprosy infeetion, BL patients
being paired together (6 pairs).

As suitable pairs were formed, the patients were examined individually by the
independent assessor, who made detailed notes and charts of their lesions. Photographs
and baeterial indices were shown to the assessor, but not the morphologic indices nor
the biopsy reports. Next the patients were submitted in their pairs and the assessor
was required to reject any pair that he considered unsatisfactory. He then recorded
differences between the members of each pair, and the relative severity of their disease.

When a pair was accepted the patients’ names were placed in alphabetic order,
the first being designated “A,” and the second “B.”" A letter (“A" or “B”), determining
which patient was to receive Formulation I, was contained in the next sealed envelope
in a numbered series based on random sampling. In all, 25 matched pairs were aceepted
for treatment in the research wards for one year.

Treatment—All patients received intramuseular injections of dapsone in refined
coconut oil twice weekly, The initial dose was 200 mgm. and after 6 weeks (12 injec-
tions) the dosage was raised to 300 mgm. twice weekly, for the remainder of the 12
months. In addition, one patient from each pair received ditophal (treatment group
DE) by percutaneous inunction in a dose of 5 ml. 3 times a week for one year. The
oil was applied to the back, chest, arms, and thighs (nonhairy areas), and each inunc-
tion lasted at least 10 minutes. Thereafter the patients rested for 1 hour before washing
or showering. The other member of the pair (treatment group DP) was treated with
placebo in the same way. In children the dosage was adjusted according to age and
weight.

Progress of trial—Smears were taken from the original 6 sites every month and
a half for the first 6 months, and then every 3 months. The urine was checked each
week, and blood counts were made monthly; serum proteins were estimated every 3
months, and on 3 oecasions (after 3, 6 and 12 months’ treatment) speecial assessments
were made.

After 3 months each patient was given a general elinieal examination, which
included smears, tuberculin test and color photographs comparable to the pretreatment
photographs. The biopsies were repeated in sites adjacent to the sites of the previous
biopsies and elinical assessment was performed.

To avoid the slight possibility of the ability of the independent assessor to detect
which patients were receiving the active drug by the mercaptan smell on the breath,
all patients undergoing assessment ceased receiving percutaneous treatment 48 hours
beforehand. The assessor first examined each patient individually, making detailed
notes and charts of lesions, and then the photographs were shown to him, after which
he passed an opinion as to the change, if any, in the patient’s condition as follows:
No change; Improvement, Slight, Moderate or Marked; or Deterioration, Slight, Mod-
erate or Marked (%'). Having completed the individual assessments of the two mem-
bers of a pair, the assessor then examined both of them together. First he decided
which patient was in the better clinical condition, stating whether the difference was
slight, moderate or marked, and then he decided which member of the pair had made
the greater progress since the start of treatment, again recording the difference. Finally,

e
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the assessor earefully recorded differences between the members of each pair, and, in
particular, the presence (inecluding type and severity) of any reaction. In all assess-
ments eare was taken to distinguish as far as possible between reaction and the under-
lying lepromatous state,

After 6 months' treatment, pulmonary radiographs were repeated and also the
lepromin test. Otherwise the investigations and assessment resembled those at 3 months,
but the assessor also had to decide, using the same standards as before, which member
of each pair had made the greater progress during the second 3 months of treatment.

Finally, at the end of a year's treatment, all the investigations performed at 6
months were repeated and the patients were then reassessed as at 3 months, In addi-
tion the assessor had also to decide which member of each pair had made the greater
progress duving the second 6 months of treatment, and to assess the seale of difference.

As the trial progressed a number of patients developed reactions. These were
treated with any or all of the standard droags, including corticosteroids as required,
but the doses of the trial drng were not altered.  The protocol followed allowed any
patient to be removed from treatment when it was elinically indicated, but in practice
this was not found to be necessary. Drugs used in the treatment of reactions ineluded
stibophen, ecaleinm  levulinate, chloroquine, antihistamines, prednisolone and  cortico-
trophin. As the independent assessor was required to judge the elinieal progress of
the disease, he was told if a patient at assessment was receiving steroids, but he was
never told the results of further smears and histologic studies,

RESULTS

The results have been analvzed in two wavs, First, the assess-
ments of individuals in one treatment have been compared with those
obtained in the other and, secondly, the relative progress of the mem-
bers of each pair has also been analyzed.

Three patients were removed from the trial during its course and
have been excluded from all analyses. One LI patient (Group DI)
developed severe dapsone sensitivity after 4 weeks and his: partners?
asked to be released from the trial. The third case (female Bl from
Group DE) was found to be pregnant 2 months after commencing
treatment, and was also excluded, but her partner was continuned on
treatment and has been ineluded in the “*treatment group,’ but not the
“pair’’ analysis. The analyses are therefore based on 18 L1 pairs,
5 BL pairs and 1 unpaired BL patient.

Clinical findings—After 3, 6 and 12 months’ treatment the in-
dependent assessor classified the progress of the patients, which was
scored as follows:

Twiprovement : Marked 3
Moderate 2
1

Slight
No change: 1]
Deterioration:  Slight -1

Moderate —2
Marked —3

Although 5 of the 47 patients were thought to have deteriorated
during the first 3 months, usnally in association with lepra reactions,
at the end of the year all patients showed clinical improvement.
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Table 1 shows the analysis of individual improvement; none of the
differences in the mean clinical progress between the two treatment
groups attains statistical significance at the 5 per cent level.

The relative elinical condition of the paired patients at each sue-
cessive examination is shown in Table 2. At 3 and 12 months the LI
patients in treatment group DI were in-significantly better clinical
condition (at the 1 per cent and 5 per cent levels respectively) than
the paired patients on treatment DI, In contrast, the results for the
BL patients were significantly in favor of treatment DP at 3 and 6
months (at the 5 per cent level on each occasion). However, the com-
parison of the clinical progress of the paired patients in the various
trial periods (Table 3) shows no obvious henefit of one treatment over
the other.

Tavre 2.—Comparison in paived patients of elinical condition al suceessive examinations,

Patient on DP better than | Patient on DE better than
patient on DE" . ‘ patient on DP"

Type of —————— No | —

ilisense Examination .\IIll’kl'l“.\Iﬂlll'l':ltl‘: Slight | differenee | Slight fl ‘\I(Illl'l':lll'l. Muarked
Pretreatment | 0 o | 3 10 4 1 | o
LL 3 months 0o | 2 | 1 0 [ 8 | 7 0
(18 pairs) 6 months 1| 2 1 0 ' s7 | 7 0
12 months ] | s R U 1 10 | } 0
Pretreatment 0 I 0 2 2 1 | 0 0
BL 3 months 0 | 4 ‘ 0 1 0 0 0
(5 pairs) 6 months 0 | 3 | 1 o 0 0
12 months 0 p 2 | B 0 [ 3 i 0 | 0

*DE = treatment with dapsone and ditophal.
b .
DP = treatment with dapsone and placebo.
At 3 and at 12 months the LL patients in Group DE were in significantly better elinienl
condition (at the 1% and 5% levels, respectively) than the paired patients in Group DP.
In contrast, the results for the BL patients were significantly in favor of Group DP at 3
and 6 months (at the 5% level on each oceasion),

TanLe 3.—Comparison in paired patients of clinical progress in various periods,

| l Patient on DP better than | Patient on DE better than I
| tient on DE* atie P
Type of | Period in I| P No pitient om DE =
disense months  |Marked| Moderate | Slight | difference | Slight | Moderate !.\I:lrkl-:l
wxr | St Ramsstioimssaidll b, Sl ISsntronit ool lisetvot denindill Mbsimesboniidu sl faviots 3
0-3 0o 1 5 3 5 | 4 0
LI | 3-6 1 | 3 Rl 0 f | 3 0
(18 pairs) | 0-6 1 | 1 3 1 6 | 6 0
6-12 0 1 10 3 3 1 0
| 0-12 0 1 | 4 | 1 9 i 3 0
0-3 0 2 1 1 [ 1 0 ]
BL 3-6 0 2 0 1 3 0 0
(5 pairs) 0-6 0 0 3 1 1 1] 0
=12 0 0 2 0 2 1 0
0-12 0 0 - 0 2 0 0

*DE = treatment with dapsone and ditophal.

"DP = treatment with dapsone and placebo.

There is no obvious benefit of one treatment over the other in terms of elinical progress
in paired patients,
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Histologic findings.—All except 2 patients showed histologie im-
provement in 12 months. The mean deerease of the biopsy index was
estimated for the periods 0-3 months, 0-6 months, and 0-12 months,
for the LL and BL patients. None of the mean differences between
the two treatment groups attains statistical significance (Table 4).

Although no retrospeetive reclassification of patients in their LL
and Bl groups has been permitted, it is pertinent to note that only
one of the 38 LI, patients showed a change in classification during
the year’s treatment. This patient (in Group DI) was histologically
pure lepromatous on admission, and her clinical appearance was com-
patible with LI or BlL. However, the smears from the ears were
negative, and the Bl was only 2.7 (all other Ll: patients were 3.7
or higher), and this finding may indicate that she was not suffering
from true polar lepromatous leprosy. Following a mild lepra reaction,
her 6 months® biopsy was graded borderline (BB), and after 12 months
the histology was near-tuberculoid (BT). During this time there was
a dramatic fall in the BI so that only one smear site remained positive
at 1 year. In general, however, the results confirm the stability of
pure lepromatous leprosy. On the other hand, the near-lepromatous
patients proved unstable in their classification, 4 of the 11 (2 DP, 2
DE) changing histologically in one direction or the other.

TasrLe 4—Percentage deerease in hiopsy index,

. . | Mean deerease after stated periods of treatment
Type of Treatment Number of -
digease series® patients | 3 months G months 12 months
DP 18 | 144 22,5 47.6
Ll DE 18 | 231 316 56.3
DP 6 [ 20 | 545 67.8
BL DE 5 | 30 37.5 58.1

“DP = treatment with dapsone and placebo.

DE = treatment with dapsone and ditophal.

None of the mean differences above, between the two treatment series, attains statistical
significance,

Bacteriologic findings—Throughout the study, on every occasion
that smears were taken from a patient, the results were averaged to
give the bacterial index at each treatment time. The group averages
for the pretreatment smears were as follows:

ironp DE:  LL patients 4.6 (range 5.5 — 2.7)
BL

¢ 34 (range 4.7 — 3.0)
Group DP:  LL patients 4.7 (range 5.5 — 3.8)
BL L 4.2 (range 5.2 —2.T)

At the end of 12 months’ treatment, the bacterial indices of 42
patients had improved with the pretreatment results, 2 (1 DE and 1
DP) were unchanged, and 3 (1 DE and 2 DP) had deteriorated. How-
ever, all these 5 showed satisfactory improvement in the MI and were
also considered to have improved both clinically and histologically.



b 5 Waters & Pettit: Clhiemotherapentic Trials in Leprosy 287

The mean deercase in the Bl throughout the treatment perviod is shown
: I
in Table 5. None of the differences hetween the two treatment eroups
o] ]
attains statistical significanec.,

TavrLe 5.—Deerease in baeterial inder,
Mean decrease after stated periods of treatment

Type of | Treatment | Number of ' '.;'-_; ' 3 |41y | 8 | ] [
disense | series® patients | months | months | months | months | months | months
- DP |8 006 | 016 | 020 | 047 | 047 | 055

CODE | 18" 0ad | 032 | 041 | 077 | 079 | 094

8t | np 6003 ‘ 0.16 | 028 | 048 ‘ 0.75 | 117

| DI | 5" | 006 | 022 L 030 L 0A8 | 092 | 128

“DP = treatment with dapsone and placebo,
DE = treatment with dapsone and ditophal.
PAL 1% months, 17 patients: amd at 9 months, 16 patients,
"At 3 months, 5 patients,
YAt 3 months, 4 patients.
None of the mean differences above, between the two treatment series, attains statistieal
significance,

On all occasions when smears were taken the MI also was esti-
mated, and the present trial has confirmed our previous finding (**)
that a dramatic decrease of the MI oceurs in lepromatous patients
following the commencement of dapsone therapy. The pretreatment
average morphologic indices for the two groups were as follows:

Group DE:  LL patients 36 (range 59 — 3)

BL * 39 (range 56 — 6)
Group DP:  LL patients 33 (range 55 —1)
BL & 45 (vange 72 — 32)

At the end of 6 months’ treatment the average MI was only 2 per
cent in each of the four groups (overall range was 0-8 per cent).

The mean deerease in the MI has been studied for the periods
0-11%, 0-3, 0-414, 0-6, 0-9, and 0-12 months (Table 6) as well as the
mean decerease between suceessive examinations during the course of
treatment. The results for LL patients are shown graphically in Fig-
ure 1. There is a statistically significant greater decrease (at the 1 per
cent level) in the percentage of solid-staining bacilli in the smears of
[.I. patients treated with ditophal and dapsone, than occurred with
placebo and dapsone, for the period 0-114 months. None of the other
mean differences for LL patients, and none for those for BL patients,
attains statistical significance. There is, therefore, elear evidence that
the combination of ditophal and dapsone kills leprosy bacilli more
rapidly than dapsone alone during the first 6 weeks of treatment in
I.1. patients.

Reactions.—Carveful elinical notes, in which the same standards as
in the previous trial (*') were used, recorded the incidence and sever-
ity of “‘lepra reactions’ and of erythema nodosum leprosum (ENL).

In pure lepromatons (LL) patients, lepra reactions were mild and
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TavLe G-—Decrease in pereentage of solid-staining  baeilli.

Mean decrense after stated |||'|'im.|.s of treatment

|
Type of ! Treatment ! Number of | 1'% 4 [ 4% | 6 ] 12
disease | series® | patients | months | months | months | months | months | months
LI i : Dp L Ih‘": _ lf_’J ,' 2:3.2__ 25:u_ __:;n.g __ :-:m.-_i: ;:_;1.1
. DbE 18' 945 o4 | 334 Sh1 323 32.6
0 : DP | 6 | 933 _i_gs.s | 303 | 433 | 43 | @7
| DE | 5 | 1380 | 205 | 326 | 368 | 360 374

"DP = treatment with dapsone and placeho,

DE = treatment with dapsone and ditophal.

"At 1'% months, 17 patients; and at 9 montns, 16 patients,

“At 1'% months, 17 patients; at 9 months, 15; and at 12 months, 17 patients.

YAt 3 months, 5 patients,

“At 3 months, 4 patients.

"Over the period 0-1% months, smears from patients in Group DE showed u statistieally
significant (at the 19 level) greater mean decrease in the percentage of solid-staining baeilli
than those from Group DP, None of the other mean differences above attains statistienl

significanece,

infrequent (16% ), and developed before or during the first 6 months
of treatment. KNL, which occeurred in 19 (53%) of this group, devel-
oped later than the lepra reactions; only 3 patients had KNL in the
first 3 months of treatment and in 2 of these the pretreatment M1 was
less than 10, Iight patients required treatment “with preduoisolone

W= — = =)  DAPSONE

v o DAFSONE AND DITOPHAL

MORPHOLOGIC INDEX
(Percentage of solid-staining bacilli)

-~
\.""h
-~ —— e
re— -3
0
r T o v A
1 3 by L] 9 12

PERIOD OF TREATMENT (MONTHS)

Fig, 1. The effect of treatment with dapsone eompared with dapsone and ditophal on the
morphologie index (ML) in lepromatous leprosy,
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and i 3 of these the reaction was severe, including one in which
necrotizing KKNL developed. The overall incidence of KN was similar
to that of previous experience at Sungei Buloh Leprosarvium ().

FFive of the 11 near-lepromatous (BL) patients developed lepra
reactions which tended to be more severe and persistent than those
seen in LI patients. Serial biopsies showed that the histology of 2
of these patients changed toward the tuberculoid end of the speetrum.

In neither the LI nor the Bl patients is there any significant
difference in the incidence or severity of reactions in the two treat-
ment groups,

Other findings.—The average serum protein figures were estimated
at 0, 6 and 12 months. In both treatment groups there was a sig-
nificant deercase in total protein and in the percentage of gamma globh-
ulin, and a significant inerease in the percentage of albumin, over the
12 month period, but there is no significant difference between the
two treatment groups,

The average pretreatment hemoglobin for all patients was 13.95
gm. per cent (range 8.7-16.8), and at the end of the study 12,95 gm.
per cent (range 10.0-16.1). Both treatment groups showed similar
falls (Group DP from 14.1 on admission to 13.1 gm. per cent at 12
months, and Group DK from 13.8 to 12.8). No lencopenia was de-
tected, but leucoeytosis often oceurred in ENL and occasionally in
response to intercurrent infection.

There were no significant changes in the lepromin test during treat-
ment. Changes in the tuberculin test will be reported elsewhere.

Throughout the trial, patients showed little adverse reaction to
any form of treatment. One patient, who has bheen mentioned above
developed a severe sulfone sensitivity 4 weeks after the onset of treat-
ment, but none of the 23 patients who anointed their bodies with dito-
phal 3 times a week for one year developed any form of sensitization
dermatitis and only a very few complained passingly of the odor. No
patient refused to take this treatment.

DISCUSSION

'nder the conditions of this trial, none of the standard methods
of assessment, i.e., individual elinical progress, the baeterial index,
and the biopsy index, revealed any differences between the two treat-
ment groups. However, the study of the bacterial morphology reveals
advantages at the 1 per cent level of significance, in the ditophal-
treated group (DE) over the control group (DP) of pure lepromatous
(LL) patients in the early stages of treatment. This study was in-
cluded heeause of Davey’s reports, confirmed by Molesworth (*"), and
also because a quantitative method of its assessment had recently heen
introduced (**). The fall in the morphologie index (MI) in Group DP
LL patients at 3 and 6 months closely corresponds with previous ex-
perience, and shows that the effeets of dapsone on bacterial mor-
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phology are reproducible under standard conditions. It also confirms
the lack of chemotherapeutic activity of the placebo.

The use of ditophal concurrently with dapsone therapy, is clearly
shown at 174 months to result in a more rapid “‘fragmentation’ of the
bacilli. Plentiful evidence that irregularly-staining bacilli are dead
has now been produced (*** %) and we conclude that combined ther-
apy with ditophal and dapsone at the beginning of treatment kills off
M. leprae faster than does dapsone alone.

If an analogy can be drawn with the sulfonamides, dapsone is
probably baecteriostatic. The earlier change in the MI in Group DE
compared with Group DP may support Davey’s suggestion that dito-
phal is bacterieidal, but further evidence is needed. This very rapid
killing of bacilli did not have any detectable adverse effeet on our
patients, and none of them suffered from any Herxheimer-like reac-
tion, such as is seen frequently when mice with advanced experimental
murine leprosy commence isoniazid treatment (7).

Many previous studies of the value of ditophal in combination with
sulfone followed Davey’s suggestion (%) to withhold the ditophal until
the dapsone dose had been built up to a full maintenance level. Such
an initial build-up of dapsone was used in the Leonard Wood Memorial
trial of ditophal (**). In the trial reported by Dharmendra and Noor-
deen ('), half the patients in the group whose bacterial morphology
was studied received 10 to 12 weeks of dapsone treatment before
ditophal was commenced; the failure to detect any morphologic differ-
ence between their two treatment schedules is thereby almost certainly
explained. Davison (') also states that nearly all his ditophal trial
patients had had previous treatment with dapsone. We may there-
fore infer that the pre-ditophal smears consisted almost entirely of
irregularly-staining bacilli, and it has recently been suggested (%)
that such patients are unsuitable for standard leprosy drug trials.
In the series reported here, however, dapsone and ditophal were given
concurrently to the patients and we believe that this enabled us to
demonstrate the differential changes in the bacterial morphology in
the first few weeks of treatment which had been overlooked by some
previous workers, Nevertheless, there was no significant difference
in the rate of fall of the bacterial index in our two treatment groups,
and therefore we have no evidence that ditophal aids the destruetion
and removal of dead bacilli (**).

Although, in LI patients, the study of the bacterial morphology
has revealed a definite difference hetween the two treatment groups,
the clinical assessments are difficult to evaluate. The analyses of
clinical progress in which patients were assessed individually or in
pairs did not favor one treatment schedule more than the other, hut
both assessments depend upon a retrospective comparison. The third
method of assessment, viz., the comparison of the actual elinical con-
dition of a pair, contains no retrospective element, and analysis of
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these results shows that although the LI pairs were well matched
before treatment, the DE-treated cases were in a significantly better
clinical condition (at the 1 per ceent level) after 3 months’ treatment
than their DP partners. The differences, however, were not significant
at 6 months, and only significant at the 5 per cent level after a year.
One possible explanation of this discrepancy between the first two
methods of elinieal assessment and the thivd, is that combined therapy
did not result in any clinical advantage, and that the *‘significant’™
results obtained by the third method arose ouly by unlikely chance.
We suggest, however, that a far more probable explanation is that
combined treatment with ditophal does result in an inereased rate of
clinical improvement ecarly in treatment, but that this advantage is
only slight. Therefore it is not deteeted in the more difficult and more
subjective retrospeetive assessment of progress, but only in the more
objective simultancous comparison of two matched patients in a *‘like
pair.”” Moreover, the latter explanation is in keeping with the results
of the bacterial morphology. Death of the baeilli results in a deerease
in the signs of discase activity, L.e., the **immediate’ results of treat-
ment deseribed by Muir (*'). The improvement in these signs is easier
to assess and compare than the slow deerease in lepromatous infiltra-
tion that oceurs during Muir’s “‘intermediate’ phase. Since combined
therapy has been found to kill off the bacilli more vapidly than dap-
sone alone, it is to he expected that DIS patients would show fewer
signs of active leprosy at 3 months than their DP partners. But dap-
sone alone, under our conditions, has a highly significant effect on
the bacterial morphology within 3 months. Therefore the difference
between the signs of clinical aetivity in the two treatment. groups
could not he expected to be very great. The gain of perhaps 3 to 4
weeks at the beginming of treatment would be even more diffieult to
deteet elinically at 6 and 12 months. Such an explanation is not only
in accord with our findings, but corresponds with the predietion of
Lowe, made as long ago as 1948 (%),

The results obtained from the small number of near-lepromatous
(BL) patients included in the trial were inconclusive. There was no
significant difference between the two treatment groups in the rate of
fall of the bacterial index, and althongh at 114 months the average MI
for Group DE was 25 per ecent and for Group DP 36 per eent, this
similarity to the findings in pure lepromatous cases is not statistically
significant in such a small number of patients. Clinically, the two
methods of assessing progress failed to reveal any advantage in either
treatment, but comparison of the. clinical condition of paired patients
showed that at 3 and 6 months those receiving the placebo were in a
better clinieal condition than their partners, but only at the 5 per cent
level of significance. This result not only differs from our finding
in LI, patients but also from that of Davey (*), who included a num-
ber of lepromatous patients ““with a dimorphous background.”” As
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only 5 BL pairs were ineluded in the trial; it is possible that the slight
favoring, by one method of clinical assessment only, of the control
treatment is due to chance seleetion.  Alternatively, a study of the
progress of the 5 pairs reveals that in 3, the DI patient had a more
severe lepra reaction than his partuner: in the remaining 2 pairs, no
or only mild reactions occurred, and possibly the assessment of elinical
conditions was influenced by the presence of the reaction. It has re-
cently been suggested (%) that only pure lepromatous patients should
be included in formal elinical drug trials, because of the instability
and variability of BL cases, and this trial underlines the diffienlties
of assessing such patients,

Currie (*) has suggested that although ditophal does not deerease
the incidence of erythema nodosum leprosum (IKNL) in lepromatous
patients, vet such reactions are less severe and less prolonged. The
incidence of KNI, 53 per cent in this trial, is similar to our past ex-
perience in Malayva, and indeed, to figures reported from many other
parts of the world. Detailed analysis of the severity of KNL reaction
fails to reveal any significant difference in the 2 treatment groups.

As the combination of ditophal and dapsone resulted in the sig-
nifiecantly faster killing of M. leprae (as measured by morphologie
changes in stained skin smears) than did dapsone alone, we believe
that ditophal is an active antileprosy drug under these conditions, and
that it may cause a slightly greater rate of clinical improvement in
the first 3 months of treatment. The general value of ditophal remains
difficult to determine. It can be argued that in any infectious disease
the patient is best served by the rapid killing of the organisms, pro-
vided no allergice response or Herxheimer reaction results, Therefore
some may consider the addition of ditophal to standard therapy during
the first 6 to 12 weeks of treatment to be advantageous, especially
should a patient develop sulfone sensitivity. But if the cost of the
ditophal, its odor, and the time needed for treatment are considered,
it is probable that the slight advantages obtained are insufficient to
justify its large scale use.

SUMMARY

A controlled elinieal trial, using the *“double blind'" technie, is re-
ported of combined dapsone and ditophal therapy compared with
dapsone and placebo in the treatment of pure lepromatous and near-
lepromatous leprosy. Twenty-five untreated, matched pairs were
admitted, and the final analysis was made on 23 pairs and 47 patients
studied for one year.

Dapsone and ditophal were commenced simultancously, and over
the treatment period 0-114 months, a statistically significant (at the
1 per cent level) greater decrease in the percentage of solid-staining
hacilli ocenrred in the smears of pure lepromatous patients treated
with ditophal and dapsone than occurred in the smears of patients
treated with placebo and dapsone. Therefore, it is evident that com-
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bined therapy resulted in a faster rate of killing of leprosy bacilli than
did dapsone alone. However, only one method of clinical assessment
of the pure lepromatous pairs favored combined therapy; the two
other methods of elinical assessment used, and the baeterial index
and biopsy index results, all failed to reveal any significant differences
between the two treatment groups. In addition, the ineidence and
severity of erythema nodosum leprosum djid not differ in the two
groups. NSinee the more rapid death of bacilli carly in treatment had
little effeet on the rate of improvement of patients after 12 months,
the widespread use of ditophal with dapsone does not appear to be
Justified.  Special cirenmstances are envisaged, however, in which
ditophal would be a useful adjunct to treatment.

The small number (11) of mnear-lepromatous patients studied
showed a high incidence of lepra reactions, and 4 underwent histologie
change during their year in the trial. There was no evidence that the
addition of ditophal to dapsone treatment increased the rate of im-
provement, clinically, histologically or bacteriologically, in this type
of leprosy, which, because it is so unstable, appears unsnitable for
formal elinical drug trials.

Although the majority of the patients included were light-skinned
C'hinese, no contacet dermatitis or other toxie effeets of ditophal were
observed.

RESUMEN

Se comtiniea un ensayo elinico controlado, usando la téeniea “double blind,” de tera-
peutica combinada dapsona y ditophal, comparada c¢on dapsona v placebo en el trata-
miento de la lepra lepromatosa pura y la eervea-lepromatosa. Fueron admitidas veinticineo
parejas no tratadas, v los andlisis finales fueron heehos en 23 pares y 47 pacientes estu-
diados durante un afio,

Dapsona y ditophal fueron comenzados simultaneamente, y durante el periodo de
tratamiento, 0-115 meses, una gran disminueion en el porcentaje de hacilos fuertemente
tenidos oenrrid en los extendidos, estadisticamente signifieativa (al nivel de 1 por eiento),
de los pacientes lepromatosos puros tratados eon ditophal y dapsona gue en los pacientes
tratados con placebo y dapsona. Por lo tanto, es evidente que la terapéutica combinada
resulto de mayor veloeidad para matar a los bacilos leprosos que Ia dapsona sola. Por lo
tanto, solamente un método de catastro elinico de los pares lepromatosos puros favorece
la terapia combinada; los otros dos métodos de catastro usados, v el indice bacteriolégico
v los resultados de los indices hiépsicos, todos fallaron en revelar una significativa dife-
renein entre los dos grupos de tratamiento. En adieién, la ineidencia v severidad del
eritema nudoso leproso no difirié en los dos grupos. Desde que la mas vipida muerte del
bacilo, tempranamente en el tratamiento, tiene efeeto menor en el nivel de mejorias de
pacientes después de 12 meses, el uso extenso de ditophal con dapsona no parece ser
Justifieado. De eualquier manera son eontemplados las cireunstancias espeeiales en las
cuales ditophal podria ser una ayuda atil en el tratamiento. |

El pequetio niimero (11) de pacientes cerea-lepromatosos estudiados, mostraron una
alta ineidencin de reacciones leprosas, y 4 llegaron a eambios histolégicos durante el primer
aio del ensayo. No hay evidencia de que el tratamiento adicionando ditophal a dapsona
aumente la mejoria, eliniea, histologica o bacteriolégica en este tipo de lepra, la cual, de-
hido a su inestabilidad, aparece inadecuada para ensavos elinicos formales con drogas.
Aunqgue la mayoria de los pacientes ineluidos fueron Chinos de piel elara, no se observa-
ron dermatitis por contacto u otros efectos toxicos del ditophal,
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RESUME

On relate ici an essai clinique eontrélé par la technigue du double incognito et por-
tant sur la thérapeutique combinée dapsone plus ditophal comparée o la thérapeutique
par la dapsone accompagnée d'un placebo, cet essai visant & comparer les deux méthodes
pour le traitement de la lépre lépromatense pure et de la lépre pré-lépromateuse. Vingt-
cing paires de malades non traités et semblables (matehed) furent inelus dans cette étude,
et 'analyse finale des résultats a porté sur 23 pairves de malades (sur 47 malades au total),
ces malades ayant été observés durant un an.

Le traitement par la dapsone et le ditophal furent commencés an méme moment. Au
cours des six premidres semaines de traitement, on a enrégistré dans les frottis obtenus
chez les malades traités par le ditophal et la dapsone un abaissement dans le pourcentage
de'bacilles & coloration uniforme plus prononeé que eelui noté dans les frottis des malades
traités par la dapsone et un placebo. La différence était statistiquement signifieative aun
seuil de probabilité de 197, Dés lors, il est évident que la thérapeutique combinée entraine
une destruction plus rapide des baeilles de la 1&pre que ne le fait la dapsone seule. Toute-
fois, lavantage de la thérapeutique combinée chez les malades lépromateux purs n'a pu
étre mis en évidence que par une senle méthode d'évaluation clinique; les denx autres
méthodes d’évaluation elinique qui ont été utilisées, de méme que 'index bactériologigue et
I'index basé sur la biopsie, n’ont pas permis de mettre en évidence une queleongue diffé-
rence qui soit significative entre les deux groupes traités, De plus, l'incidence et la gravité
de T'erythema nodosum leprosum n'ont pas témoigné de différences entre les denx
groupes. Du fait que la destruetion plus rapide des baeilles an début du traitement a pen
d’effet sur Pamélioration lointaine des malades aprés douze mois, 'adjonetion généralisée
de ditophal & la dapsone ne parait pas justifice. On admet eependant qu'il existe des
cireonstances particulidres ot le ditophal pourrait constituer un appoint thérapeutique
utile. :

Le petit nombre (11) de malades pré-lépromatenx qui ont été étudiés ont témoigné
d'une incidence élevée de réactions lépreuses, et 4 ont subi des changements an point de
vue histologique au eours de 'nnnée de traitment. Tl n’a pas été possible de démontrer
que V'addition de ditophal au traitement par la dapsone ait aceru le tanx d’amélioration,
qu'il s'agisse de 'amélioration clinique, histologique ou bactériologique, dans ce type de
lepre qui, du fait de son instabilité, se préte mal aux essais cliniques médicamenteux
systématiques.

Quoique la majorité des malades inelus dans cette étude aient été des Chinois a Ia
peau claire, aneune dermatite de contact ou autre effet toxique du ditophal n'ont été
ohservés,
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