The Efficacy of Sulfone Therapy in Leprosy'

Louis Levy”

The history of the introduction of the
sulfones, and particularly of dapsone (4.-
4’-diaminodiphenyl sulfone ), into the chem-
otherapy of leprosy has been thoroughly
reviewed by Chang and his co-authors (1),
by Doull (*), and by Wade (') in the
correspondence pages of the INTERNATION-
AL JourNar oF Lerrosy, Briefly, Faget and
his co-workers at Carville explored a vari-
ety of substituted dapsones beginning in
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1941 with Promin (*), the bis (N-glucose
sodium sulfonate) of dapsone. Dapsone in
a rather large parenteral dose was first
employed in 1946 by Cochrane (*), who
found it too toxic for routine use. During
the next year, Lowe (') began its use as
an oral agent in more moderate dosage.
During the succeeding twenty years, sul-
fones have become firmly established in the
chemotherapy of leprosy. Although there is
now no serious question regarding the
stutus of sultones in the therapy of leprosy,
it seems important, nevertheless, to review
the evidence for the efficacy of sulfones.
After all, for many years before the intro-
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duction of sulfone therapy, chaulmoogra oil
preparations were firmly established in the
treatment of leprosy, and their use was as
widespread—although perhaps not as un-
questioned—as is that of the sulfones today.

The scientific literature relating to sul-
fone therapy is now quite extensive. Only a
very small number of published studies,
however, yield evidence that withstands
critical scrutiny. The discussion that follows
will deal with the efficacy of sulfone thera-
py only.in lepromatous leprosy. Most of the
discussion will deal with dapsone therapy;
therapy with dapsone derivatives will be
much more briefly considered. Finally,
some evidence relating to the mimimal
therapeutic dose of dapsone will be sum-
marized, and a few comments will be made
regarding clinical trials of therapy in lepro-
matous leprosy.

EARLY CLINICAL STUDIES

The earliest study requiring careful con-
sideration is that of Lowe (%) in 1954, who
reviewed the status of 123 consecutive pa-
tients with lepromatous leprosy whose dap-
sone therapy was initiated between March
1946 and May 1948. Fourteen patients
were excluded from analysis, including two
patients who died, three who left the lepro-
sarium against medical advice, and nine
who were transferred elsewhere for treat-
ment. The results of therapy in the remain-
ing patients are summarized in Table 1. Of
the 109 patients available for analysis, 97
(89%) had achieved the status of arrested
disease, defined by a minimum of 24
months of treatment, and smears made
from lesions, at an unstated interval, that
had remained negative “in most cases” for
12 months. The remaining 12 patients ap-
peared clinically to have arrested disease,
but smears of lesions continued to demon-
strate a few bacilli “so abnormal in mor-
phology that they appear to be the remains
of bacilli disintegrating rather than living
bacilli” (*). In none of these patients did
Lowe observe the phenomenon of initial
improvement followed by deterioration.

Lowe’s study was uncontrolled, and very
likely he included patients with borderline
leprosy (one presumes that among the pa-
tients with the smaller bacterial loads were
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TaBLe 1. Resulls in lepromalous leprosy
after 6 to 8 years of dapsone therapy.*

atients No.
Arrested and discharged | i
Arrested, awaiting discharge 17
Arrested, but died or absconded |
before discharge 3
With clinical arrest, but smears
showing a few bacilli [ 12
UA e A - ) I
IOTAL 109

* Adapted from Lowe (%).

patients with BB and BL disease according
to the classification of Ridley and Jopling
(). Despite these reservations, Lowe's
data seem to offer incontestable proof of
the efficacy of dapsone therapy in leproma-
tous leprosy.

As impressive as the data on response to
original treatment with dapsone are Lowe’s
data relating to relapse (*). Of 162 pa-
tients with lepromatous leprosy whose dis-
case had become arrested after an average
of 28 months of dapsone treatment, 148 had
been discharged for an average of 22
months preceding Lowe’s review. The data
from the 94 per cent of these patients who
had been reexamined at least once are
presented in Table 2.

Of 130 patients available for analysis in
this study of relapse, 124 (95%) demon-
strated no evidence of relapse; two with
symptoms of neuritis were felt to represent
mild clinical relapse, while 13 in whom
smears revealed a few bacilli were said to
represent mild bacteriologic relapse.

TasLe 2. Relapse afler arrest of leproma-
lous leprosy with dapsone therapy.*

Patients No.
With no evidence of relapsc 124
With recurrent “neuritis” 2
With a few bacilli in smears T
Not reexamined 9
TOTAL 139

* Adapted from Lowe (%),
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It is important to note that Lowe’s pa-
tients were not discharged on chemothera-
py. He states of the “neuritis” that it disap-
peared within a few weeks of the resump-
tion of therapy. Of the 13 with bacteriolog-
ic relapse, three were readmitted for treat-
ment and rapidly became negative, two
were referred elsewhere for resumption of
treatment, and the remaining eight were
not retreated, but were observed at inter-
vals. OF the six who reported for reexami-
nation, five were negative, while the sixth
again showed a few bacilli with no other
evidence of relapse. In 12 of the 15 cases
demonstrating relapse, less than 12 months
had elapsed since discharge from the lepro-
sarium, and no relapse occurred later than
23 months following discharge. Lowe ques-
tions the significance of the finding of a few
bacilli without clinical evidence of relapse,
and suggests that these bacteriologic re-
lapses may not be of serious importance.

The work of Muir ('*) with oral dap-
sone therapy in lepromatous leprosy must
be mentioned in passing. In 1951 he re-
viewed the progress of 58 patients with
lepromatous leprosy who had completed at
least one year of treatment with dapsone.
Although he noted “granulation™ of bacilli
in smears made after a few weeks of treat-
ment, which progressed to fragmentation
and “absorption”—meaning presumably, the
disappearance of the acid-fast fragments—
he employed the bacteriologic index (BI)
to measure the response to therapy while
stating his reservations with respect to the
method. The average decrease of the BI in
the 58 patients was 70 per cent. This study
also was uncontrolled, and suffers from
methodologic deficiencies not found in
Lowe’s study. Lowe (*), along with Muir
('?) and more recent authors (*"), recog-
nized the slowness of the fall of the BI,
which is at best imprecisely measured, but
because Lowe studied his patients up to
the point of bacteriologic negativity, he did
not need to rely on small changes in the BI
for evidence of response to therapy. In
spite of the deficiences in Muir’s study, the
decrease of the BI in 39 of 58 patients
(67%) in as short a time as one year com-
pared with no change in 15 (26%) and a
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slight increase in only 4 (7%), suggests that
a response to therapy had occurred.

CONTROLLED CLINICAL TRIALS

Remarkably few controlled clinical trials
of sulfone therapy have been carried out,
Noordeen, in his recent review of 104 treat-
ment trials in leprosy ('), found only 10
that were adequately designed, not all
dealing with sulfones.

Perhaps the first controlled trial of a
sulfone is one carried out at Carville, in
which Promacetin (sodium 4,4'-diaminodi-
phenyl sulfone-2-acetylsulfonamide) was
administered for more than nine months to
20 patients with lepromatous leprosy, while
an identical appearing placebo was admin-
istered to a control group of 20 patients
matched for type and stage of the disease.
These patients very likely had not previ-
ously received sulfones, since the trial is
briefly described in Faget's original report
of sulfone therapy published in 1943 (®).
Assessment was made almost solely on clin-
ical grounds; the results are summarized
in Table 3.

TasLe 3. Assessment nine months afler
inttiation of Promacetin trial.*

|
| Control |Promacetin
Total number of pa- |
tients 20 20
Leprosy improved 1 6
" stationary 9 5
" worse 5 3
Complications only
improved | 0 5
Complications worse | 5 1
Bacteriologically |
negative ;| 0 2

* Adapted from Foget ef al. (*).

It may be noted that six of the Promacet-
in patients experienced clinical improve-
ment, and an additional five experienced
improvement from “complications” defined
as “chronic ulcerations, leprous rhinitis, le-
prous laryngitis, and iridocyclitis;” only
four experienced worsening of the leprosy
or its complications. Of the control pa-
tients, on the other hand, only one experi-
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TasrLe 4. Assessment of a trial of dapsone vs placebo.”

Length of trial

32 weeks 48 weeks
— l i
Clinical assessment
Per cent Per cent
N(l. . N Nl)‘ T _I'_ - —‘_ -
Treatment pts. | Impr. Stat. Worse | pts. | Impr. : Stat. | Worse
I)a;,pmne 49 16.3 88.7 — 47 | 27.7 | 68.1 | 4.2
Placebo 56 1.8 | 71.4 | 26.8 | 52 3.8 | 57.7 ‘ 38.5
Bacteriologic assessment

A B J A Bl

Dapsone 49 0.89 47 0.93

Placebo 56 0.62 52 0.53

* Adapted from Duuli_(_‘*,l.

enced improvement in his disease process,
while 10 experienced worsening of their
leprosy or its complication.

These data leave much to be desired.
The initial BI's are not stated. That changes
in the BI are not reliable indications of
response to therapy when these changes
are measured over a period as short as one
year, has already been suggested, and one
year is certainly insufficient if the criterion
of response is to be “conversion” of the skin
smears, Changes in the clinical appearance
of the patient, the primary criterion of
response employed in this trial, are at best
difficult to quantitate, and may certainly be
misleading,

The first extensive controlled trial of sul-
fones in lepromatous leprosy was that car-
ried out by the Leonard Wood Memorial in
the Philippines and elsewhere, and report-
ed by Doull (*). The trial included among
the six treatment groups a group of pa-
tients on dapsone and another on placebo.
The trial was carried out for 48 weeks at
two institutions, and for 32 weeks at two
others. The data relating to a comparison
of dapsone and placebo are presented in
Table 4.

Patients were assessed both clinically
and bacteriologically. The clinical status at
the end of the trial was determined to be

improved, stationary, or worse. The change
in the BI was averaged for each group by a
complicated scoring technic; possible scores
ranged from —1 to 2; the higher the score,
the more favorable was the change in the
BI. Differences between the dapsone and
placebo groups were found to be statistical-
ly significant, although the clinical assess-
ment yielded far more striking results than
did the bacteriologic. Here, also, then, is
evidence of the efficacy of sulfone therapy.

Several inadequacies of experimental de-
sign are evident. The trial was conducted
in “single-blind” rather than “double-blind”
fashion. The majority of the patients in
each group had had prior sulfone therapy,
and bacteriologic assessment was by means
of changes in the BIL.

There seems a priori a disadvantage in
identifying to the clinical investigators con-
ducting a trial the patients included in the
placebo group. Although the investigators =
may have no particular preference for one
of the drug-containing regimens over any
of the others, it seems likely that the lack of
efficacy of the placebo regimen may be
prejudged. Since the design of the trial
permitted immediate withdrawal of any
patient showing intolerance to the drug or
worsening of the disease, at the discretion
of two clinicians, at which point the trial
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was considered completed, one suspects
that knowledge of the trial regimen may
have permitted some bias in judging results
of therapy. Many double-blind clinical
trials including a placebo regimen have
demonstrated virtually as much intolerance
to the placebo as to the active drugs. And it
seems likely that, in a situation that might
possibly represent worsening, the anxiety of
the responsible clinicians would be much
greater if the patient were known to have
been included in the placebo group than
if the nature of his treatment were un-
known.

Doull’s report (*) describes as “insignifi-
cant” the prior sulfone therapy at the
Eversley Childs Sanitarium in Cebu—the
institution in which placebo and dapsone
were compared for 48 weeks. And indeed,
if one regards the therapeutic dose of dap-
sone to be 50 to 100 mgm. daily, only
insignificant sulfone therapy had been ex-
perienced by these patients prior to the
initiation of the trial. But in the light of
accumulating evidence, to be considered
later, that the therapeutic dose of dapsone
is much smaller than 50 to 100 mgm. daily,
the lack of significance of prior sulfone
therapy in this group of patients seems less
certain. Of the more than 300 patients in
all treatment groups who completed the
trial at Eversley Childs, only about 30 had
had no prior sulfone therapy.

The most recent controlled clinical trials
that yield evidence of efficacy of the sul-
fones are those carried out in Sungei Buloh
by Waters (') and Waters and Pettit
(19), These trials were designed and con-
ducted after the relationship between the
morphology and viability of M. leprae had
been suggested, and, in fact, their results
have provided strong support for this hy-
pothesis. Their recency, in one way advan-
tageous to the success of these trials, has
also resulted in one disadvantage. By the
time these trials were initiated, the efficacy
of sulfones had become so widely accepted
that it was no longer possible to compare
dapsone with a placebo. Despite this han-
dicap, these trials have produced gratifying
evidence of efficacy of sulfones in the form
of a uniform fall in the ratio of solidly
stained to nonsolidly stained M. leprae,
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which occurred during the first few months
of therapy with dapsone. These data, taken
together with the demonstration by She-
pard and McRae (%) of the relationship
between the morphology of M. leprae and
the ability of the organisms to multiply in
the mouse foot pad, provide additional
evidence for a therapeutic effect of sulfones
in leprosy.

In summary, efficacy of sulfone therapy
in lepromatous leprosy seems to have been
established by the long term study of
Lowe, which demonstrated the arrest of
the disease process in almost all of a large
number of leprosy patients by dapsone
given over a long period of time, and also
by the short term studies of Waters and
Pettit, which demonstrated the uniform
early change in the morphologic character-
istics of the infecting organisms during
dapsone therapy.

Except for the trial of Promacetin at
Carville, all of the evidence for the efficacy
of sulfones in lepromatous leprosy adduced
thus far has come from trials of dapsone.
Many clinical trials of dapsone derivatives
and related compounds have been report-
ed. Because with but few exceptions these
compounds act through degradation to
dapsone, little more needs to be said about
them in terms of efficacy. Suffice it to say
that both Muir (') and Femindez and
Carboni (*) have reported that increasing
granularity of M. leprae accompanied the
clinical improvement occurring with sulfox-
one (Diasone) therapy. The use of these
drugs in lepromatous leprosy is worthy of
consideration in another context, viz., the
therapeutic dose of dapsone.

Lowe has reported (7) some ingenious
studies with Sulphetrone, Promin, and sul-
foxone, which relate both to their mechan-
ism of action and also to the matter of the
therapeutic dose of dapsone. Sulphetrone
was found in tablet or crystalline form to
contain 0.25 to 0.3 per cent dapsone, a
proportion that was increased 20-fold or
more by autoclaving in dilute solution for
one hour; dilute solutions were found, fur-
thermore, to be unstable even at refrigera-
tor temperature. When Sulphetrone was
given orally, 1 gm. was found to vield a
blood dapsone concentration equivalent to
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that resulting from 14 mgm. of dapsone.
Sulfoxone tablets were found to contain ap-
proximately 0.2 per cent dapsone, and the
blood dapsone concentrations Lowe report-
ed after various doses of sulfoxone suggest
that a 300 mgm. sulfoxone tablet is roughly
equivalent to 13 mgm. of dapsone. Thus,
Muir’s patients who took six sulfoxone tab-
lets daily received the equivalent of 78
mgm. of dapsone daily. And the patient
whose disease process responds to 300 mgm.
of sulfoxone daily is receiving only about
90 mgm. of dapsone per week. Lowe’s
study of Promin gave similar results. The
drug injected intravenously in a dose of 4
gm. daily vielded a blood dapsone concen-
tration roughly equivalent to that produced
by 30 mgm. of dapsone orally daily.
Shepard and his co-workers (') have
recently reported that a concentration of
dapsone in the feed 1/10 of the least con-
centration giving detectable blood levels in
the mouse, regularly inhibited the multipli-
cation of M. leprae in the mouse foot pad.
Shepard estimated that this intake of dap-
sone produced a blood dapsone concentra-
tion of 0.03 pgm./ml; on the basis of
calculation from Lowe’s observation of 0.9
pgm. dapsone/ml. of blood as a result of a
daily dose of 15 mgm. dapsone, a daily
dose of only 0.5 mgm. is required for a
blood dapsone concentration of 0.03
pgm./ml. It is unquestionably extremely
hazardous to extend the results in the
mouse to man. Shepard’s work, on the other
hand certainly suggests that doses of dap-
sone in man a good deal smaller than the
traditional 300 to 600 mgm./week may well
be therapeutic, a suggestion reinforced by
observations of the efficacy of several dap-
sone derivatives in lepromatous leprosy.
Finally, it seems appropriate to comment
on the general problem of chemotherapy
trials in leprosy. The evidence for the
efficacy of the sulfones in lepromatous le-
prosy has been hard-won; more than 25
years have passed since their first use in
Carville. Earlier workers were certainly
handicapped by the lack of precise meth-
ods for the measurement of chemothera-
peutic efficacy, and none of the comments
made here in retrospect should be con-
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strued as condemning these earlier workers
because their experimental design, other-
wise adequate, did not take into account
knowledge that was not then available.
One hopes, on the other hand, that it will
not again be necessary to review so many
inadequate trials to find evidence for the
efficacy of some new compound 25 years
hence. There is nothing magical about the
double-blind and the control, and the in-
corporation of these features into a che-
motherapy trial does not automatically in-
sure that valid results will be obtained.

SUMMARY

Although sulfones have been employed
in the treatment of leprosy since Faget’s
historic trial of Promin at Carville in 1941
and the first use of dapsone by Cochrane
and his co-workers in India about 1946,
surprisingly little evidence for the efficacy
of these drugs has been produced which
will withstand scientific scrutiny. Although
it may seem unnecessary now to consider
such evidence, because there is so widely
held an impression of efficacy, it must be
remembered that a similar impression of
the efficacy of chaulmoogra oil in leprosy
was held by some very influential pro-
ponents of its use.

Good studies of the efficacy of sulfone
therapy have been few. Noordeen, who
recently reviewed 104 clinical trials in le-
prosy, found only 10 studies, not all dealing
with sulfone therapy, which were statisti-
cally well-designed, and from which valid
data could be obtained. And many of the
studies well-designed from the statistical
viewpoint are inadequate because they
were carried out before adequate methods
for measuring the effects of the drugs were
available. Because of the confused state of
the literature, one may be tempted to ac-
cept clinical impressions in place of evi-
dence.

There is, now, interest in defining the
optimal sulfone regimen, and in comparing
the efficacy of other drugs with that of the
sulfones. A critical review of the evidence
for efficacy of sulfone therapy in leprosy is
therefore in order,
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DISCUSSION

Dr. Binford. 1 would like to make a few
remarks in opening the discussion of Dr.
Levy’s paper. We who treated leprosy in
the presulfone days saw the unremitting
progress of lepromatous leprosy when it
was treated with chaulmoogra oil; in two or
three years the manifestations of leproma-

tous disease changed from mild lesions to
extensive nodulation with all of the compli-
cations of the terminal stages of leproma-
tous leprosy. Now the efficacy of the sul-
fone drugs has changed that picture. At
this point I would like to pay tribute to Dr.
Faget, and his group at Carville, as Dr,
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Levy has done. D, Faget went to Carville
in 1940 alter developing an intense interest
in tuberculosis work in Public Health Sery-
ice  hospitals. Shortly after he  reached
Carville, his attention was called to a report
by W, 1L Feldman others o the
cllicacy, in experimental  tubereulosis, ol
Promin. a drug  developed by
Parke. Davis and Companyv, Dr. Faget
made arrangements with D, 1AL Sharp,
Lead ol the Departiment of Clinical Tnvesti-
cation at Parke, Davis and Company, tor
trial in leprosy. Dr. Faget and his associ-
sturted with 22 patients in March
L9941, trving Promin first by mouth. They
found that patients could not tolerate it
that wayv and from then on gave it in-
travenonsly, Results were assessed at the
end of a vear, This was not o double-hlind
experiment by any streteh of the imagina-
tion. There were no controls.’ The clini-
cians knew what wonld have heen expeet-
ed nnder chanlmoogra therapy, We do not
know the classification of all the patients. A
number were recorded as mixed: so proba-
bly there were some borderline  cases.
\bout 10 were classified as purely leproma-
tous. At the end of the vear 15 of the gronp
had improved. Five were bacteriologically
negative: e repeated  sking serapings
showed no bacilli, There were no hacterial
indices at the time, and no assessments ol
solid versus nonsolid forms, Out of  this
nncontrolled experiment, however, a revo-
[ution was started in the treatment of lepro-
sv. Last vear, 25 vears after Dr. Faget and
his associates hegan their experiment. their
original article, which was originally pub-
lished in Public Health Reports in 1943, but
not widely cirenlated among leprosy work-
ers around the world, was reprinted in the
INTERNATIONAL J[ovnsan or Lirnosy,

and

sullone

ates

Dr. Hanks. Dr. Binford’s remarks have
cansed me to reminisee, Dr. Faget onee
told me that before he and his group start-
ed the work on Promin they had made a
trial run with sulfonamides. Dosages were

FEditor's A biiel account, however, of o
controlled  trial with another sulfone drug  (later
designated Promaceting was vecorded in the an-
cles This controlled study apparently was stanted
after the cthciey of Promin was demonstrated in
the first 22 patients,

reile”
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imcorreet and results not good. Inany
evento when they started the Promin work
thev included some patients who had been
on sulfonamides tor a period of four to six
months. Dr. Faget told me that the patients
in the Promin trials who first showed con-
vincing improvement were those who had
heen on sulfonamides. T would be of inter-
est tor the eventual record il somceone with
access Lo the Carville records would check
into this; perhaps a note could be incorpo-
rated officially in the record of lactors
contributing to early successes in the Pro-
min trials.

Dr. Long. An ingenious  retrospective
study has been made by Dr. Levy himself
on some of the caurly work, Tt would be
interesting if he would tell the group some-
thing more about it.

Dr. Levy. Dr. Bintord provided unstained
sections from both pre- and post-18 weck
treatment patients in the placebo and DDS
groups from the ortginal trial at the Ev-
crsley Childs - Sanitarium. Cebu. Philip-
pines. These were stained and examined
for bacterial morphology. The results, how-
ever, were rather disappointing, although
they did scem to prove that DDS was
hetter than the placebo. Many of the pa-
ticnts before treatment had had no demon-
strable solidly staining leprosy bacilli. Trur-
thermore, one gronp ol females in the pla-
cebo group had a response to the placebo
that was in every way identical with that ol
the DDS-treated patients. One might ques-
ton the precision of the solid counting. Solid
counts are much more difficult to perform
on scetions than on smears, The sections
were of varving thickness and. although
they were all stained at the same time and
mnder  standard  conditions.  they  were
sometimes quite difficalt to examine. Tt was
suspected  that perhaps factors
might account for the initial solid counts ol
0, and for the prompt response to placebo
observed in a few patients, The discussion
of the trial by Doull in his article in the
INTERNATIONAL Jounsat or Lernosy stales
that DDS concentrations were to be mei-
sured in the blood in random patients at
random intervals, But there is no record of
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such determinations. T can, therelore, free-
Iy speculate that some ol the patients may
have had acceess to an illicit supply of DDS
or sulloxone, This is known to ocear. Prob-
ably everywhere in the world patients have
access to sultone in some torm or another.
The Leonard Wood Memorial records con-
tuined rather complete notes regarding the
amount of prior sulfone therapy. However,
il sulfones  were  tukenillicitly,
records would not be acceurate, 1t wonld
appear that a rather small number of tab-
lets of sulloxone taken at some unknown
interval prior to the initiation of the trial
were suflicient to produce a zero solid
count. I had hoped to obtain some results
striking cnongh to give further evidence ol
the efficacy of small doses of sulfones, |
speculate that 4 tablets, on the average,
were enough to resnlt in o zero or very Jow
solid count in otherwise wntreated  pa-
tients. And those who started with higher
solid counts had taken a much smaller
number of sulfoxone tablets, on the aver-

age,

these

Dr. Shepard. [ feel that future chemo-
therapeatic trials in leprosy should incorpo-
rate regular measnrements of blood and
urine sulfones. The  procedures are not
difficult to carry out and do not require a
specialized Taboratory. In assessing a trial
it is important to know the sulfone meas-
urements in patients who are supposed to
receive sulfone and in patients who are
supposed to receive other drugs, so that
two possible sources of error can be evalu-
ated. One is that patients do not take their
medication. Right in the middle of the trial
one can find patients without detectable
sulfones even though there is a recorded
daily intake of DDS. The other source ol
error is that patients who nominally belong
to a nonsultone gronp do, in fact, take
sulfones surreptitiously. If there are regular
measurements of sulfones in blood or urine,
at least once a month, one can assess the
magnitude of these sources of error.

Dr. Levy. At a tuberculosis sanatorium in
the Indian Service, the shower drains ocea-
sionally became clogged with PAS tablets,
The patients were hospitalized, taking their

Discussion of Dr. Levy's Paper
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medication. presumably, under the obser-
viation ol the nurse. Dr. Rees and his group
at Sungei Buloh have solved the problem
by injecting the dmg. There are alterna-
tives, e, walching the patient actnally
switllow the pill and scarching the mouth
afterward. Finally—in response to Dr, Bin-
ford’s  comments—there  wre dangers i
proving the cllicacy ob o drug by elinical
impression alone, For example, il at some
later date it became necessary to compare
the efficacy of some other drgs with that
ol dapsone, one would need to have some

carclully measured data for evaluation.

Dr. Rees. T would like to reinforee Dr.
Levy's remarks, The collection ol gquantita-
tive data, including those coming from the
mouse toot pad model, becomes ol the
agreatest importance il we are going to
mithe DDS w0 more practical drog in the
control of leprosy. It is necessary to know
whether the drug can be given intermit-
tently, or it it can be given as a depot. An
important point in Dr. Levy's message is
that all new triads must be planmed in such
a way that we can get valid smswers as
rapidly as possible.

Dr. Binford. This scientific review s
very timely, The fact that this whole day is
going to be spent on sullones shows the
need for the eritical work that Dr. Rees has
just mentioned. T would like to confirm Dr.
Shepard’s comments about the need  lor
following patients to see whether or not
they actually are getting DDS. In a study
recently  carried ont in the  Philippines.
comparing another drug with DDS, the
conclusion at the end of w year was that
there was no significant dilference in the
two groups. On looking critically at the
findings. it was realized that no precantions
were taken to determine whether or not
the patients who were on the experimental
drug were taking dapsone (DDS) on their
own. Because of hiilure to make spot
checks for DDS in the experimental group
we have hesitated to report this trial. We
are much pleased that the U. S. Panel is
developing a protocol to guide further drug
studies so that valid conclusions can he
made from the results of a study,



