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In 1959 Davey and Hogerzeil (*) reported early improvement in
cases of lepromatous leprosy treated with diethyl dithiolisophthalate
(Ktisul), an ester formed from isophthalic acid and ethyl mercaptan.
The drug was incorporated in a perfumed medium and given by inune-
tion. After the second month of treatment progress was variable, and
the authors concluded that the possible acquirement of drug resistance
by the leprosy bacillus removed Etisul from the list of basic remedies,
but that, if the development of resistance could be delayed by combi-
nation with other drugs, Ktisul might have considerable value. Davey
and Hogerzeil cited an earlier study by Bertaceini ('), who had ob-
tained as good results in lepromatous leprosy with a compound similar
to Ktisul, sodium ethyl thiosulfate (KT), as with other drugs.

Because of these reports Etisul was selected for trial in the fifth
series of our clinical evaluation studies as a supplement to 4-4" dia-
minodiphenyl sulfone (DDS). Through the courtesy of Dr. .J. M. Mun-

1 Received for publication February 25, 1965,
2 Deeeased April 6, 1963,
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gavin a supply of the eream preparation was obtained as well as an
equal quantity of a second cream closely resembling the first in color,
consistency and odor, but containing no Ktisul. These creams were
designated No. 1 and No. 2.

A number of earlier reports had shown that certain mercaptan com-
pounds exhibit antituberculosis activity. Recent reviews (*) make it
unnecessary to give details of these studies. Del Pianto (**) of the Uni-
versity of Rome reported in 1953 that a mixture of sodium 2-mercap-
tobenzathiazole-S sulfonate and sodium ethyl thiosulfate prevented
the development of tuberculosis in guinea-pigs inoculated with M. fu-
berculosis. In a later report (**) he stated that sodium ethyl thiosulfate
was highly active in experimental tubereulosis in mice when incorporat-
ed in the diet, but was inactive when administered by the subeutaneous

intraperitoneal route. It was inactive in vitro against M. tuber-
culosis.

Brown ¢f al. (*) and Solotorvsky and associates ('*) of the Merck
Research Laboratories reported in 1954 that, of more than 330 ethyl
mercaptans, over 50 showed antitubereulosis effectiveness when given to
infected mice at a level of 0.2 per eent or less in the diet. Among these
samples, S-ethyl-L-cysteine was noteworthy on the basis of both efficacy
and low acute and chronie toxicity. It was more active than p-aminosali-
cylie acid and pyrazinamide, but less active than either streptomyein or
isoniazid (INH). It was inactive in vitro. Extension of these experi-
ments (') showed the interesting fact that S-ethyl-L-cysteine was in-
active when the mice were kept in an open pan, but highly active when
closed jars were used. Evidently it yielded a volatile component that
was active against tubercle baeilli in vitro. This component was dem-
onstrated to be ethyl mercaptan. Kthyl mercaptan, as well as methyl
mercaptan, inhibited M. tuberculosis H3TRv in vitro in high con-
centrations,

Kushner ef al (") of the Lederle Research Laboratories in 1955
studied the antituberculosis activity of a series of mereaptan com-
pounds, and found that the tuberculostatic action of these compounds,
many of which were ethylthiol esters, resided in ethyl mercaptan itself.
These compounds corresponded in activity to streptomyein given by
the parenteral route and were more effective than pyrazinamide.

Davis et al (°) of the Imperial Chemieal Industries Research Lab-
oratories reported in 1956 the results of a systematic study of the
activity of about 200 mercaptans and related compounds, in mice in-
fected intravenously with M. tuberculosis, human type, strain 905. The
drugs were given orally twice daily, or subcutaneously once daily, for
two weeks to groups of 6 to 10 mice. It was concluded that ethyl mer-
C‘l})tdll exerts a profound effect on the progress of tuberculosis in
mice. All compounds that were expected to yield ethyl mercaptan,
either before or after absorption, showed antituberculosis activity.
Activity was specifically dependent upon the presence of the ethyl rad-
ical, even closely related thiols being completely inactive.
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Because of the unpleasant odor of ethyl mereaptan, it was consid-
ered desirable that a therapeutically acceptable compound should re-
lease the thiol only after being absorbed. Thiol-esters were found to be
suitable and were invariably more aetive when administered paren-
terally than when given orally. This work led to the discovery of diethyl
dithiolisophthalate (KTIP or Ktisul), the antituberculosis activity
of which was reported by Davies and Driver (%) in 1957. When doses
of 500 mgm. per kg. of Ktisul were given subcutancously to mice for
10 days, all survived 133 days; living tuberele baeilli could, nevertheless,
he recovered. Untreated controls, on the other hand, had a mean survival
time of only 17 days. Ktisul was effeetive also in experimental tuber-
culosis of mice when applied as a paste to the shaved skin in a dosage
of 10 mgm. per kg. Resistance to Ktisul was produced rapidly.

METHODS AND MATERIALS

Organization.—As in the second, third and fourth series of these
studies, volunteers were enlisted at the Central Luzon Sanitarium,
situated about 20 miles north of Manila, and at the Kversley Childs
Sanitarium, about 8 miles north of (‘ebu City. At each institution a
leprologist, nurses, technicians and a clerk were assigned exelusively
to the study.

Technical procedures were standardized. These ineluded the dosages
and methods of administration of DDS and of the fwo preparations
to be given by inunetion, as well as elinical and laboratory examina-
tions, photography and record-keeping.

Physical examinations—Regular dermatologic and neurologic ex-
aminations were made prior to therapy and at bimonthly intervals
thereafter. Special examinations were made when indicated by worsen-
ing of signs or symtoms. The nose and throat examinations were
made with the aid of a head mirror, and one of us (J.(GG.'T.) was re-
sponsible for all such examinations at both institutions. In addition
to being recorded on preseribed forms, the findings were depieted
graphically on dermatologic and neurologie charts. One of the anthors
(.J.G.T.), in the capacity of a nonresident consultant, examined all pa-
tients at the Central Luzon Sanitarium prior to therapy and at the
end of 24 and 56 wecks; another (J.N.R.), in the same capacity, ex-
amined the patients at the Kversley Childs Sanitarinm on identical
occasions.

Bacteriologic eraminations.—Separate smears were made from
cight sites: right and left sides of the nasal septum, right and left ear-
lobes, and four selected optional skin sites. These examinations were
made on three occasions, during the preliminary period before therapy,
at the end of 24 weeks of therapy with DDS (16 weeks after the inune-
tions were commenced) and at the end of 56 weeks of therapy with
DDS (48 weeks after the start of the inunetions).

Photographic records—Several black and white and color photo-
graphs were made of each patient prior to therapy and at the end of
56 weeks.
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Other examinations—Hemoglobin values, packed red-cell volume,
ervthroeyte counts, levels of sulfone in the blood, and presence or ab-
sence of albumin, sugar, casts, urobilinogen and bile in the urine, were
determined prior to therapy at various regular intervals throughout
the study. Lepromin and tuberculin (5 TU PPD) tests were made
prior to and at the end of therapy. The blood protein pattern also was
studied by the method of paper electrophoresis prior to and at the end
of the study. ’

Selection of patients and assignment to groups.—At the Central
Luzon Sanitarium 122 patients were seleeted for the experiment. At
[iversley Childs 79 were seleeted in what was termed the **first bateh™
and 47 in the second. All patients were orviginally diagnosed as lepro-
matous in type, but later 15 were reconsidered as more correetly elassi-
fiable as borderline, or rather as being on the borderline side of lepro-
matous. All patients were bacteriologically positive and lepromin-
negative at the outset.

As in the previous series of these studies, an index card was pre-
pared for each patient, on which was entered a code name, date of
birth, sex, previous therapy (if any), yvear of onset, date of admission,
stage of discase, presence or absence of infiltration, nodules and cer-
tain other signs, height, weight and some other miscellancons items,
These cards were airmailed to the Medical Director of the Leonard
Wood Memorial in Washington, D.C.

The plan adopted required assignment of the patients into two
groups, “AA"" and ““BB.”" The method of assignment to groups was
that used in the preceding four series. The index cards for each insti-
tution (and for ecach batch at Kversley Childs) were arranged in or-
der of decreasing age. The two oldest males were then assigned either
to group AA or group BB, using a table of random numbers, then the

Tasre 1.—Pretherapy status of patients in the fifth series, with respeel lo ecertain
characteristics possibly related to prognosis, by therapy group and institution.

Central Luzon | versley Childs
AA | AA
| BB (DDS and BB (DDS and
Characteristic of  |(DDS and eontrol | Both {(DDS and control | Both
therapy group Etisul) | ointment), groups | Etisul) | ointment) groups
No. of patients 61 61 | 122 63 | 63 | 126
Average:
Age (years) 274 26.1 26.8 281 | 271 27.6
Weight (Ibs.) 98.7 97.8 982 | 100.0 99.0 | 99.5
Baet. score: nasal 6.4 69 | 6.6 | 92 | 8.8 9.0
skin 19.6 200 | 198 | 224 223 | 924
Percentage : | - |
Male sex 65.1 64.5 | 64.8 [ S80.9 82.5 | S81.7
L1 or L2 eclass 524 6G1.3 | 56.8 76.2 69.8 73.0
Previously untreated*| 1000 = 100.0 _| 100.0 | 952 | 968 L 96.0

8 Includes all patients who had either received no DDS previously or a total of less than
5 gm.



190 International Journal of Leprosy 1965
second lot of two males, and so on through the rest of the males and
females. Frequeney distributions were prepared for the groups at each
institution for stage of leprosy, preliminary bacteriologic score and a
number of other items. After examination of these distributions, a
few changes were made to achieve hetter balance. Certain characteris-
ties of the groups are given for all entering patients in Table 1. The
names of the patients seleeted for each group were then airmailed to
each institution.

Plan of treatment and dosages.—It was decided to give all patients
a maximum daily DDS dose of 2 mgm. per kg. of body weight, reached
over an induction period of eight weeks. Beginning with the ninth week
the inunctions were given three times weekly, the dosage on each oe-
casion being 5 gm. for KEtisul and the control. The rubbing was done
on the back and maintained for a minimum of 20 minutes, patients
rubbing one another under supervision. All of the patients at Central
Luzon and the first bateh at Eversley Childs commenced DDS therapy
on March 14, 1960, and the inunections on May 9. The second batch at
Fiversley Childs commenced DDS therapy on May 30 and the inunetions
on July 15, Therapy was continued for 56 weeks from the commence-
ment of DDS administration; i.e., the inunctions were given for 48
weeks.

It was determined by lot that the Ktisul eream (in tubes labeled
eream No. 1) would be given to patients of group BB, and the control
ointment (in tubes labeled eream No. 2) to those of group AA. This
fact, however, was not made known to any of the investigators at
Central Luzon and Eversley Childs. All persons concerned with the
treatment and evaluation of the results remained ignorant of the
identity of the erecams until the final conclusions of the 56th week
examinations had been recorded.

Tasre 2. Average amounts of DDS and inunctions per patient, prescribed and actually

taken, for those completing 56 weeks of therapy (48 weeks for the inunctions), by
institution and therapy group.

DDS

Etisul and control inunetion

i.-\w. amount per pt.

Number
Therapy of ;__""Il'i_ Per cent | {;.':_In.)_ ._‘ Per cent
group patients | Prescribed|  Taken taken |Prescribed Taken | taken
Central Luzon Saﬁi.t_a;-.ium: 12 -
BB | 53 264 188 | 714 | 7000 | 4518 | 645
T AA | @ 262 193 | 735 | 7000 | 4831 | 690
" Total ‘ 100 263 190 | 723 | 7000 | 4665 66.5
- ”_i?ver;]v.\' Childs Sanitarium: ]
BB | s 267 25.6 95.7 7000 | 6801 | 97.2
AKX | Bl 258 244 | 947 | 7000 | 6604 94.3
Clotal | 102 263 250 | 952 | 7000 | 6702 | 958
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Tavre 3. Numbers of patients selected at Central Luzon and Eversley Childs, classified
according to treatment status at the end of 20 weeks and 56 weeks.

24 weeks DDS | 56 weeks DDS
| (16 weeks Etisul or control (48 weeks Etisul or control
inunetion) | inunetion)

Central Luzon Eversley Childs| Central Luzon Eversley Childs

' BB | AA | BB | AA | BB | AA | BB | AA

Therapy status

Therapy complete a6 5d | AT 51 | 51
Therapy incomplete: | | !
Abseonded 4 | 6 | 5 6 g | 13 10 11
Died 1 2 | 2 g
Retused treatment , . i 1 |
Allergie to DDS .
Transterrved |
(Culion) | 1

Original total | 61 | 61 | 63 | 63 | 61 | 61 | 63 | 63

Deaths, Central Luzon: BB, #51-7-49, pulmonary tuberculosis, 18th week (7/12/60).
BB, #57-82-50, nephrosis, 47th week (2/12/61).
AA, #57-106-25, pneumonia, 40th week (12/12/60),
AA, #56-72-20, undetermined, 3/19/61. Patient left on pass
11/26 /60 (40th week), died at home; eause apparently un-
related to leprosy.
Eversley Childs: AA, #60-102, gastric hemorrhage, 37th week (12/26/60).

Dosages prescribed and actually taken.—Chiefly because of reac-
tions, the patients frequently asked to have therapy suspended tem-
porarily or to have the quantity reduced. This resulted in a lowering
of dosage, especially at the Central Luzon Sanitarium. At Eversley
('hilds the proportions taken of the total quantities presceribed were
very high, considering the duration of the experiment. The vecord for
each group and each institution is given in Table 2.

Dropped patients—In all long term studies of any considerable
number of patients in which losses are inevitable, one of the prinecipal
difficulties is to be eertain that patients who are ““dropped’” do not
alfect the comparability of the groups in respeet to any factor that
may be related to progmosis. As in the previous four series, the
principal cause of leaving the study was departure from the institu-
tion without permission or failure to return on time when permission
for a short leave had been granted.

Four deaths ocenrred at Central Luzon, none of which was caused
directly by leprosy. One was attributed to pulmonary tuberculosis,
1 to puneunmonia and 1 to nephrosis. The cause was undetermined in
the fourth, as the patient went out on pass and died at home. There
was only one death at Kversley Childs; this was caused by hemorrhage
from a gastrie or duodenal uleer. Autopsy was not performed in any
of the above instances.

One patient refused to continue treatment and another was unable
to continue on DDS because of a resulting severe allergic dermatitis.
Both of these patients were at Kversley Childs.
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The numbers of patients originally seleeted and completing 24 and
26 weeks of therapy are shown for ecach institution and each group
in Table 3, those dropped being classified as to reasons for that action.

Comparison was made of the dropped patients with those
completing the study with respeet to those characteristies observed
on preliminary examination that seemed probably related to prognosis.
The average bacteriologic score, the percentage of cases classed as 1.2
and L3 and other characteristics were investigated. No significant
differences were found in the frequency of any of these characteristics
among patients, taken as a group, who were examined and those who
were not examined (dropped) at 24 weeks and at 56 weeks, either at
C'entral Luzon or at Kversley Childs.

Since one of the most important of these characteristies presumably
is the ““heaviness’ of the bacterial load, the average preliminary
hacteriologic scores for patients who completed and for those who did
not complete 56 weeks of therapy (48 wecks of the inunetions) are
given in Table 4. Obviously failure to be examined at the end of
therapy was not related to the degree of bacteriologie positivity at
the start of the study.

TasLe 4. Average prethevapy bacteriologic scores (2 nasal and G skin sites) per poationt,
for those completing and not completing 56 weelks of therapy, by therapy group and
institution.,

Central Luzon Eversley Childs
Completing | Not Completing Not
Therapy group | Sites 56 weeks | completing | 56 weeks  completing

BB Nasal ' 6.1 7.0 9.3 8.6
(DDS plus Etisul)  Skin 19.8 21.2 222 20.2
AA Nasal | 6.6 8.5 5.9 5.3
(DDS plus (-nnll'ul)i Skin | 19.8 21.3 227 208
Nasal 6.4 7.8 9.1 8.5

Both groups Skin - 19.8 21.3 22,5 20.5
All sites 26.2 20.1 | 31.5 20.0

CLINICAL CHANGES

The diffienlties of clinical appraisal of the value of drugs in leprosy
have been discussed in previous reports. These diffienlties notwith-
standing, we feel that in comparison of carefully matehed groups of
patients by experienced and unbiased leprologists, it is unlikely that
significant advantages of one therapy over another will escape de-
tection. Kssentially the same methods were used in this study as he-
fore. At each physical examination, the consultant was asked to give
a numerical rating to the degree and extent of diffuse infiltration,
nodulation and a number of other lesions for various regions of the
body. If any lesion was not present, its absence was recorded. These
ratings were added together for each type of lesion and used for com-
parison with results at later examinations. Neurologic and dermatolo-
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gic charts of the patient’s body, Kodachrome transparencies and black-
white photographs made before therapy and again at the end of the
study, were used by the consultant to supplement the written elinieal
records. On completion of each examination, the consultant sum-
marized his opinion as to progress of the case, using the following
orades: improved (marked, moderate or slight), stationary ov worse
(slight, moderate or marked). IKxamination of the detailed ratings of
the more significant lesions shows support for the consultant’s final
opinion in nearly all instances. This is well illustrated by the records
of patients regarded as having become worse.

After 24 weeks of therapy (16 weeks for the inunctions) at Central
Luzon, the disease was recorded as worse in the following 4 patients
of the Ktisul group (BB) and 5 of the control group (AA):

BB, #55-89-12, female, 12 years of age. Appearance of uleeration of nasal septum
(graded ++) and of infiltration of septal mucous membrane,

BB, #54-96-25, female, 25 years of age. New plaques on trunk (graded +++).
Inereased size of plagues on extremities and inerease of infiltration of skin
of huttocks.

BB, #56-104-22, female, 22 years. Inereased infiltration of the skin of the ears,
trunk and buttocks.

BB, #54-49-29, male, 29 years. New macules on buttocks; inerease in infiltration
and in uleeration of septum.

AA, #56-92-17, female, 17 years. Definite but slight incerease in infiltration in
several regions.

AA, #54-6-26, male, 26 vears. Appearance of new plagues (graded +-+4+).

AA, #59-52-15, male, 15 years. Definitely increased infiltration, trunk, buttocks,
and extremities,

AN, #58-45-45, male, 45 years. Appearance of infiltration on lobes of ears and
of new plaques on face; inereased size of plaques on frunk and extremities,

AN, #59-116-21, female, 21 wvears, Inereased infiltration of ears, buttocks and
extremities; appearance of new plagues on trunk, buttocks and’ extremities
(all graded ++4).

At Eversley Childs, after 24 weeks, no patient of the Etisul group
was recorded as worse. There were 2 such instances in the control
group:

AA, #59-20, male, 14 years. New plagques on the buttocks and extremities, De-
velopment of kerato-eonjunetivitis,
AA, #60-045, female, 20 vears. Inereased infiltration of face, buttocks and
extremities.
At the Central Luzon Sanitarium, after 56 weeks of therapy (48
weeks of inunetions), 3 patients of the Ktisul group and 1 of the con-
{rol group were recorded as worse.

BB, #54-24-44, male, 44 years. New uleeration of nasal septum. Definite inerease
of infiltration, trunk, buttocks and extremities,

BB, #54-96-25, female, 25 years. Plaques recorded at 24 weeks still present; in-
filtration on face and trunk definitely greater than on preliminary examination,

BB, #55-89-12, female, 12 vyears. Nasal septum uleeration observed at 24 wecks
still present. Infiltration of face, ears and extremities definitely more ad-
vaneed than on preliminary examination,

AA, #56-92-17, female, 17 years. Definite increase of infiltration in several regions.
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At Eversley Childs, after 56 weeks of therapy (48 weeks of inune-
tions), 1 patient of the Ktisul group and none of the control were re-
corded as worse,

BB, #60-005, male, 27 years. Developed new lesions, irregularly shaped plaques
above hoth knees and elbows.

A statistical summary of the clinical appraisals is given in Table
5, which shows the percentages of the patients of each therapy group
rated as improved, stationary or worse after 24 weeks and 56 weeks of
therapy at each institution.

The prinecipal fact brought out in Table 5 is that at either institu-
tion, the proportion of patients showing elinical evidence of improve-
ment was not higher for the Ktisul group (BB) than the group re-
ceiving control inunections (AA), either after 24 weeks (16 weeks of
inunctions) or after 56 weeks (48 weeks of inunctions) of therapy.
At both institutions, in faet, the trend at 56 weeks was in the other
direction and in favor of the control group, but this is considered to
be a chance variation.

Efiect of treatment on specified lesions. As mentioned before, the
consultants gave a numerical rating to the extent and degree of diffuse

TasLe 5.—Percentages of patients elassified by the consultants as improved, stationary

or worse after completing 24 weels and 56 weeks of treatment, by therapy group and
institution,
24 weeks of therapy | 56 weeks of tht-r;p_\'
| Num- 71)” ook i Num- | .PN‘ gomk .
Therapy ber of Tm- berof | Tm- i
group |patimts proved | Stat. = Worse | patients | proved | Stat. = Worse
o Central Luzon Sanitarium : . )
BB (DDS +| 56 464 | 464 | 71 | 53 415 | 528 | 57
Etisul) | ‘ |
AA (DDS +| 55 45.5 43.6 10.9 47 63.8 34.0 | 2.1
control) , ‘ ‘
Total 11 | 459 | 450 | 90 | 100 | 520 | 440 | 40
Eversley Childs Sanitarium:
BB (DDS +| 58 3.0 | 689 | — | 51 | 490 49.0 2.0
Etisul) ‘ [ !
AA (DDS + a7 31.6 64.9 3.5 51 | 588 41.2 | -
control) I ‘
Total | 115 313 | 670 | 17 | 102 | 539 | 451 | 10
Both institutions:
BB (DDS + 114 38.6 57.9 ‘ 3.b 104 45.2 51.0 3.8
Etisul)
AA (DDS + 112 384 54.5 7.1 98 61.2 37.8 1.0
eontrol) 1'
Total 226 | 385 | 562 | 53 | 202 | 530 | 445 25
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infiltration, nodules, plagues and other lesions for different regions of
the body (face, ears, trunk, buttocks and extremities). These ratings
were added and the totals for successive examinations were compared
in an attempt to measure the effeet of therapy on each specified lesion.

Infiltration: as in the four previous series, diffuse infiltration was
the one universal sign in the patients. Measurement of slight changes
in degree or extent of infiltration is always more or less subjective.
The recorded changes are shown in Table 6 for each therapy group
at each institution.

Inspeetion of Table 6 reveals no evidence that supplementation of
DDS therapy with Etisul was beneficial. The apparent higher rate
of improvement in the control group at Central Luzon is obviously a
chance finding, and illustrates the desirability of conducting a elinical
evaluation at more than one institution. The greater improvement in
both groups at Eversley Childs than at Central Luzon may have been
due to the appreeciably higher proportion of the preseribed dosage of
DDS taken by the Kversley Childs patients.

TasLe 6.—Numbers and percentages of patients of each thevapy group recorded as im-
proved with respect to diffuse infiltration after 56 weels of treatment at each institution,

Central Luzon Eversley Childs

Therapy S _Number Per cent __ Number Per cent
group ‘ Examined | Tmproved | improved | Examined = Tmproved | improved

BB (DDS + | 5 | 2 | 42 | 51 | 39 76.5
Etisul) | | |

AA(MDDS + | 47 | 20 | e7 | 51 | 38 74.5
control) | { |

Total o100 | 54 | 540 102 77 | 755

Nodules: nodular skin lesions were present at the outset in 25.2
percent of all patients in the study. Table 7 gives numbers and per-
centage of patients with and without nodules on preliminary examina-
tion, in particular relation to the outcome of such lesions after 56
weeks of treatment with DDS and 48 weeks of inunctions, by institution
and therapy group. The figures clearly show no evidence that supple-
menting DDS with Ktisul was beneficial with respeet to the healing or
disappearance of nodular skin lesions. As a matter of faect, they point
in the opposite direetion although this finding is probably again at-
tributable to chance.

Lepromatous uleers: as already mentioned, all nose and throat
examinations were made by one of us (J.G.T.), using a head mirror
and reflected light. As shown in Table 8, uleeration of the nasal septum
was recorded on preliminary examination at Central Luzon in 37.7
per cent of the patients in the Ktisul group and in 34.0 per cent of
those in the control group; at the end of 56 weeks the percentage was
34.0 for each group. At Kversley Childs, nasal uleeration was recorded
at the outset in 27.5 per cent of the Ktisul group and in 15.7 per cent
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TapLe T—Numbers and perveentages of patients with and without nodular slhin lesions on
preliminary examination in relation to status of such lesions after 56 weeks of therapy,
by Hnmpq (,unn,u and institution,

I Nodules pH’x!’H.“ on pu-]unul.u_\ Nodules absent on
examination preliminary examination
| Num- Status at 56 weeks Status at 50 weeks
Therapy | berof Tin- Stat, or Present
aroup patients | Number Absent | proved | worse | Number Absenr  (new)
Central Luzon Sanitariom:

BB (DDS + 53 14 | 2 5 7 39 39 -
Etisul)

AN (DDS + A7 G | 1 4 1 41 +1 —
control)

Total 100 20 3 9 | 8 80 S0

Eversley Childs Sanitarium:

BB (DDS + 51 17 | 6 7 4 34 33 1
Etisul)

AA (DDS 4+ 51 14 | T 3 a7 D 2
control)

Total | 102 31 10 14 7 71 (i 3

Hoth institutions: :

BB (DDS + [ 104 31 S 12 11 73 72 1
Etisul) ' (22.89%)|(38.79) | (35.5%) (95.69%) | (149%)

AA (DDS + 95 2() 5 11 R 7S 76 2
control) (25.09) (55.09%) (20.09%) (97 4& ) { 2.6%)

Total 202 al 13 23 15 151 . ]4‘* 3

(25.2%) | (74.8%)

of the control; at the end of 56 weeks the respective percentages were
26.0 for the Ktisul and 9.8 for the control. Obviously supplementation
of DDS with Etisul was not beneficial in the healing of nasal uleera-
tions.

It has been noted in our previous reports (** ™ ' 1%) that on the
average, healing of nasal uleerations takes much longer than is usunally
supposed and also that new uleeration may occur under continuous
sulfone therapy. The same observations were made in the present
series, as seen in Table 8. There was no evidence that the Ftisul group
fared any better than the control either in the healing of old uleers
or in the prevention of new ones.

Lepromatous uleeration of the skin was present at the beginning
in only 10 patients at both institutions, 6 in the Ktisul group and 4
in the control. Healing took place in all except one patient in the
Ktisul group. New ulceration, however, developed during therapy in
4 patients, 1 in the Etisul group and 3 in the group receiving the con-
trol inunetions.

Keratocon;junctlvm& this complication was found on preliminary
examination in-18 patients at both institutions, 14 in the DDS-Etisul
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group and 4 in the DDS-control group. The condition clearved up in
10 of the 14 in the former and in 3 of the 4 in the latter. It occurred
during therapy in 1 patient of the DDS-Etisul group and in 3 patients
of the DDS-control group, in all of whom this condition was absent at
the outset,

Neurologic changes: no significant changes in extent or degree of
anesthesia could be related to any of the fwo therapy groups in the
study.

BACTERIOLOGY

The bacteriologic procedures adopted in the four previous series
were adhiered to in the fifth. As has been mentioned, smears were re-
quired from both sides of the nasal septum, both earlobes and 4 op-
tional skin sites. The most marked or active lesions were selected as
optional skin sites, and subsequent smears were made from approxi-
mately the same places. The present analysis compares the changes
that took place in the two therapy groups in respeet to nasal and skin
sites, considered separately and together, between the preliminary
examination and those made after 24 and 56 weeks of therapy (16
weeks and 48 weceks, respectively, for the inunctions).

There were no significant differences bhetween Central Luzon and
[versley Childs with respeet to the properties of patients of either

TapLe S—Nwumbers and percentages of patients with wleeration of the nasal septum on
preliminary examination and after 56 weeks of thevapy (48 weeks for Etisul ), by therapy
group and institution.

Num- —_ — _— —
ber of | Preliminary examination| 56 weeks of therapy
Therapy group | patients| Number | Percent | Old New | Perecent
Central Luzon Sanitarvium :
BB (DDS + | 53 | 20 37.7 12 | 6 | 340
Etisul)
AA (DDS 4+ 47 16 34.0 13 3 310
control) | [ [ |
Total 100 36 | 360 25 9 | 340
Eversley Childs Sanitarium:
BB (DDS + | 5l 14 275 9 4+ | 20
Etisul)
AA (DDS + 51 8 15.7 4 1 | 9.8
control) |
Total | 102 2 | 26 | 1 5 | 178
Both institutions:
BB (DDS + | 104 4 | 3221 | =a ‘ 10 327
Etisul) | ;
AA (DDS + 08 | 24 24.5 17 ! 4 [ 202
control) ' | |
Total 202 | 58 28.7 88 | 14 | 9257
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TasLe 9.—Nasal and skin sites becoming bacteriologically negative after 21 weeks (16
weeks for Ftisul) and 56 weeks (48 weeks for Etisul) of therapy, both institutions
combined.

Preliminary A weeks of f therapy | 56 “""I“‘ of ﬂ.'ﬂ'f.l_'_‘

examination Positive A\W:m\ e | Total | I‘w«itl\v | \t""atl\i' I 'I'ntal

_ - 2 nasul sites:
BB (DDS +| Positive 102 7 | lll[]' S6 13 09
Ktisul) Negative | —= | 5 [ 5 1 4 5
‘ Total | 102 | 12 | 14 | &7 17| 104
AA (DDS + Positive | 99 [ (o 105 | . 15 | 94
control) Negative ! 1 4 5 — 4 1
Total | 100 0 | 10 [ 7 19 98

- h \-klli sites:
BB (DDS 4+ Positive 1 3 114 I a7 7 104
Ktisul) Negative | - —— — | — - - —
Total | 111 i 3 114 a7 7 104
AA (DDS +/ Positive ‘ 105 | 1mo | 88 | 10 98
control) \vp;a(lu' I — | | . | - -
CTotal | 105 ‘ 1o | oss | 10 08

Note: Two nasal sites. In group BB (htmu]}, 7/109 or 6. -l-‘x; became bacteriologically neg-
ative at 24 weeks; and 13/99 or 13.1% at 56 weeks.

In group AA (control), 6/105 or 5.7% became bacteriologically
negative at 24 weeks; and 15/94 or 15.8% at 56 weeks,

Sir skin sites, In group BB, (Etisul), 3/114 or 2.6% became bacteriologically
negative at 24 weeks; and 7/104 or 6.7% at 56 weeks.

In group AA, (control), 5/110 or 4.5% became bacteriologically
negative at 24 weeks; and 10/98 or 10.2% at 56 weeks.

therapy group becoming negative after 24 weeks and 56 weeks
therapy in either nasal or skin sites. The results at both institutions
have therefore been combined in Table 9.

As regards nasal sites; 7 of 109, or 6.4 per cent, of the patients of
the IStisul group became negative after 24 weeks, and 13 of 99, or 13.1
per cent, became negative after 56 weeks. Of the patients receiving
the control inunetions, 6 of 105, or 5.7 per eent, became negative after
24 weeks and 15 of 94, or 15.8 per cent, after 56 weeks. Thc-t e was thus
no significant difference between the groups with respeet to the pro-
portion of nasal sites becoming negative.,

The findings for the skin are similar. Of the patients in the DDS-
Fitisul group, 3 of 114, or 2.6 per cent, became negative after 24 weeks
and 7 of 104, or 6.7 per cent, were negative at the end of 56 weeks, In
the DDS-control inunetion group, 5 of 110, or 4.5 per cent, hecame
negative at 24 weeks and 10 of 98, or 10.2 per cent, at 56 weeks.

Bacteriologie improvement short of negativity oceurred in both
groups at both institutions. In stundying this aspeet our usual practice
of giving each smear an arbitrary numerical rating was followed.
Smears marked v.s. (very scanty) were given a grade of 1, those
marked + a grade of 2, ++ a grade of 3, +++ a grade of 4, and
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TasLe 10.—Average percentage veductions from pretherapy bacteriologic score, for nasal
and skin sites, after 24 weeks (16 weeks for Etisul) and 56 weeks (48 weeks for FEtisul)
of therapy, by therapy group and institution.

| 24 weeks of therapy a6 weeks of therapy
| (16 weeks for Etisul & | (48 weeks for Etisul &

| control inunetion) | control inunetion)
Average < | Average
Number percentage reduction Numhber pereentage reduction
of . ) -;; ) of | 9 | i
Therapy group | patients yagal sites skin sites | Patients yacal sites| skin sites

Central Luzon Sanitariam:

BB(DDS + FEtisul) a6 11.8 82 33 35.9 307
AAN(DDS + control) 53 0.9 6.1 47 47.1 31.0
Total 109 | 108 7.1 100 413 31.3

Eversley Childs Sanitarium :

BB(DDS + Ktisul) | 58 | 3.9 7.0 51 | 188 276

AAN(DDS + control) 57 9.9 95 | 51 | 151 29.7
e T | —_

Total 115 6.3 s6 | 102 | 171 287

Both institutions:

BB(DDS + Etisul) | 114 | 71 | 7.5 104 260 | 20
AA(DDS + control) | 110 | 95 | 84 98 281 | 307
 Total | 224 | 87 | 89 202 270 29.9

“++ 4+ a grade of 5. The scores for the nasal sites and those for the
skin were studied separately. It should be kept in mind that, as in
the previous four series, our principal purpose was a comparison of
groups of patients under different therapies. The practice of oceasional
blind exchanges of slides between technicians and institutions was
continued. The results, as before, showed good agreement in the grad-
g of smears; a difference of more than one step was very unusual,
For both institutions separately and combined, the average percentage
reductions in bacteriologie scores for nasal and skin sites after 24
weeks and 56 weeks of therapy between the DDS-Etisul group and the
DDS-control inunetion group are shown in Table 10.

The percentages of reduction in bacteriologic scores from the pre-
therapy level were very close for the two therapy groups at both in-
stitutions. For both institutions combined, the Ktisul patients showed
an average reduction in nasal smears of 7.1 per cent and 26.0 per cent
after 24 weeks and 56 weeks, respectively. The corresponding average
reductions in nasal smears of patients in the control group were 9.5
per cent and 28.1 per cent. For the skin sites, the Ktisul patients
showed an average reduction of 7.5 per cent after 24 weeks and 29.1
per cent after 56 weeks; the corresponding reductions in the control
group were 8.4 per cent and 30.7 per cent. In view of the opinion held
by some observers that Ktisul is particularly effective in the carly
weeks of therapy, it is of interest that evidence of this did not appear



200 International Jowrnal of Leprosy 1965

Tapre 1l-—Association between clinical and baeteriologie improvement at the end of 56
weels, therapy gr(mpe combined, both institutions.

Reduction in hacteriologie scores for 8 sites (6 skin & :?. 1m~.a]]

Final clinieal ] Per cent reduced
appraisal S0 or more IL- ss than 509 | Total 509 or more
llllpl(“t‘d | a7 ! ;0 I 107 34.6
Stationary or worse 17 | 78 05 | 17.9
o 2 : = | i
Total | 54 148 L 202 | 26.7
]’1-1 wcent improved . 638.5 47.3 53.0

Tapce 12— HRelative frequency of the oceuwrrence during therapy of various reactional
manifestations, by therapy group, both institutions combined, for patients completing 56
weels of treatment,

Average number of |m-1t1w weekly observations for
various signs and symptoms of reaction

Tor ythe- | . ;
‘Number —ma Acute | Conjune-
Therapy | of | nodosum infiltra- | ltivitis or
group | paltlpnh leprosum| Plaques | tion ‘ Fever | Neuritis| iritis
BB(DDS + Etisul) | 104 | 253 | 25 — T4 | 29 10
AA(DDS + (’untml) ! 98 20.7 3.6 - 6.1 31 | 21
Total L202 23.2 ' 3.1 — | 67 ‘ 30 | 15

TasLe 13.—Clinical and bacteriologic improvement after 56 weeks, in relation to sex,
age-group and stage of the disease, for all therapy groups at both institutions.

i Per e('ut
\umbvr Per cent reduction in total
clinically haeteriologie scores
pﬂtlent-. improved for 8 sites
Sex:
Male f 142 54.9 278
Female | 60 48.3 33.1
Age-group: N il
10-19 yrs, 73 575 31.5
20-29 yrs, 66 50.0 234
30 yrs. & over 63 50.8 325
Stage of the disease: S
L1 5 32 53.1 474
L2 ' 101 50.5 29.1
L3 HE a3 209
Borderline 15 66.7 . 27.2
Total 202 [ 53.0 29.1
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in this study. Granular bacilli were present both in the preliminary and
posttherapy smears but no differences were observed between the
therapy groups in this respect, as far as we were able to determine,

Association between clinical and bacteriologic tmprovement. A posi-
tive correlation is to be expected between the elinieal and bacteriologic
appraisals at the end of 56 weeks and this is evident in Table 11. It
was of a somewhat lower degree than anticipated, however, as shown
Ly the fact that 47.3 per cent of the patients with a reduction of less
than 50 per eent in bacteriologic score were still rated as clinieally
improved, as compared to 68.5 per cent of those with a bacteriologie
reduction of 50 per cent or greater. Similarly, 17.9 per cent of the
patients regarded as clinically unehanged or worse had a reduetion of
50 per cent or more in bhacteriologic score, as compared to 346 per
cent of those showing clinical improvement.

ERYTHROCYTE SEDIMENTATION AND GAMMA GLOBULIN LEVELS
BEFORE AND AFTER THERAPY

Red-cell sedimentation rates by the Westergren method and sernm
gamma globulin measurements by paper eleetrophoresis were made
on all the patients prior to therapy and at the end of 56 weeks to
determine whether a trend towards normality would be more evident
in one therapy group than in the other. For both procedures the
average reductions from pretherapy levels were small and there were
no appreciable differences hetween the Ktisul and control groups. Fx-
tremely wide variations in sedimentation rate and relative gamma
globulin percentage were observed in lepromatous patients of the same
clinical or bacteriologic status. Furthermore, sedimentation rates and
gamma globulin values were affected much more markedly by the
oceurrence of lepra reaction in the patients than by the effeet of
therapy on the underlyving lepromatons condition.

REACTIONS

A special study of reactions was made during this series. All pa-
tients were examined once a week on the same day for signs and symp-
toms of lepra reaction. The absence or presence and the relative
severity or extent of each manifestation were entered as —, or +, ++
and +-+ in a weekly chart designed for this purpose. Table 12 sum-
marizes the findings in terms of average ““person-weeks™ of cach re-
actional sign or symptom in patients completing 56 weeks of treatment
m each therapy group, both institutions combined.

Erythema nodosum leprosum was by far the most commonly obh-
served reactional condition. It was present in 47.6 per cent of the
total weckly observations made on all patients, the averages heing
25.3 person-weeks of KNI for the Ktisnl group and 20.7 for the con-
trol group. Plaques of possible reactional nature, fever, neuritis and
conjunctivitis or iritis, occurred much less frequently, as shown by
the average number of weeks during which these manifestations were
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present in the patients. There was no significant difference between
the two therapy groups in respect to the oceurrence of various reac-
tional manifestations, although the patients receiving Itisul inunctions
in addition to DDS developed somewhat more KENL than the controls,

LEPROMIN TESTS

All patients were negative to Mitsuda-Hayashi lepromin when
tested at the start of the Fifth Series. At Central Luzon 100 patients
were retested with the same lepromin at the end of 56 weeks; only
1 developed a Mitsuda reaction larger than 4 mm. in diameter. At
[iversley Childs 98 patients were similarly retested; 2 had late reac-
tions measuring somewhat more than 4 mm. in diameter. Thus, of
198 patients who were retested only 3, or 1.5 per cent, developed
significant reactivity of the Mitsuda type at the end of 56 weeks. Two
of these 3 patients were regarded as moderately improved, 1 as only
slightly eclinically improved:; 2 became completely bacteriologically
negative and 1 showed a 70 per cent reduction in total bacteriologie
seore,

VARIOUS BACKGROUND FACTORS

In the previous four series (™ % ® 1) as in this one, such factors
as the sex and age of the patients, stage or advancement of the disease,
and previous sulfone therapy, were always taken ecarefully into ac-
count in matching the therapy groups because of their possible influ-
ence on the outcome of therapy. No consistent or significant relation-
ship was found in the four previous series, however, among any of
these factors and either clinical or bhacteriologie changes ocenrring
during therapy.

In the present series, as seen in Table 13, there was again no
evidenee of any significant relationship between prognosis and the
age or sex of the patients and the stage of the disease, except for a
slichtly greater bacteriologic improvement in 32 patients classed as
L1 than in the more advanced 1.2 and L3 patients, which was probably
a chance occurrence. Among the 15 basically lepromatous patients
(all had diffuse infiltration) with borderline lesions (well-defined
plaques) who were ineluded in the study, clinical improvement (66.7%)
was somewhat higher than among the purely lepromatous cases, but
the bacteriologic improvement in these borderline cases was not hetter
than that observed in all patients in the experiment.

Although the findings in previous series never supported the opinion
that prior sulfone therapy is an important factor in determining the
outecome of treatment, an effort was made in this series to limit the
patients largely to new and untreated cases. As seen in Table 1, only
5 patients had received between 5 and 7 gm. of total prior DDS
therapy. Of these D patients, only 1 was considered elinically improved
at the end of 56 weeks and their average reducetion in total bacteriologic
score was 24.9 per cent compared to 29.1 per cent for all patients in
the study.
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SUMMARY

in a duplicate **double-blind™" therapeutic study on lepromatous
leprosy carried out at two Philippine leprosaria, two major groups of
patients were treated respectively with DDS plus Etisul inunections,
and with DDS plus inunetions with a control ointment similar to the
Fitisul eream in color, consistency and odor. Treatment was continued
for 56 weeks, the maximum daily DDS dose’of 2 mgm. per kgm. hody
weight being reached over an induction period of eight weeks. The
litisul and control inunctions (one H-gm. tube three times a week)
were started on the ninth week and continued for 48 weeks until the
end of the experiment.

No evidence was found that supplementary therapy with Ktisul was
of added advantage to the patients. Patients of both therapy groups
showed definite elinical and bacteriologic improvement, but those
treated with Ktisul inunetions in addition to DDS showed no better
progress than those treated only with DDS.

Determination of ervthroevte sedimentation rates and of the serum
camma globulin fraction did not prove helpful in measuring the effi-
cacy of the therapies.

Reactional manifestations were approximately equally frequent
in the two therapy groups.

As in previous series; there was no evidence that sex, age or the
stage of the disease was unduly associated with either clinical or bae-
teriologic improvement.

Only about 1.5 per cent of the patients developed significant lepro-
min reactivity of the Mitsuda type at the end of 56 weeks, and all the
reactions were small.

RESUMEN

Fn un estudio terapéutico duplicado “ciego™ sobre lepra lepromatosa llevado a cabo
en dos leprosarvios filipinos, dos grandes grupos de pacientes fueron tratados respectiva-
mente con DDS mas uneiones de Etisul, y con DDS mas uneiones eon un unguento similar
a la erema de Etusil en el eolor, consistencia y olor. El tratamiento fué continuo durante
56 semanas, la dosis mixima de DDS fué de 2 mgm., por kilo de peso del cuerpo, que fué
aleanzado en un periodo de induecién de 8 semanas, Las uneiones de Etisul v del control
(un tubo de 5 gn. tres veces a la semana) fueron eomenzadas en la novena semana y
continnaron durante 48 semanas hasta el final del experimento,

No fué encontrada evidencia de que la terapia suplementaria con Etisul tuviera
alguna ventaja para el paciente. Pacientes de ambos grupos terapéuticos mostraron
mejoria definida eliniea y bacteriolégica, pero aquellos tratados con unciones de Etisul
en adieion al DDS, no mostraron mejores progresos que aquellos tratados solamente con
DDS.

Las determinaciones de los niveles de eritrosedimentacion v de las fracciones de
gamma globulina sériea no probaron ser una ayuda en la medicién de las terapias.

Las manifestaciones veaccionales fueron aproximadamente ignales en ambos grupos
de terapia.

Como en series previas, no hubo evidencias de gue el sexo, la edad o el estadio de Ia
enfermedad, estuvieran excesivamente asociadas con la mejoria elinica o bacterioldgica.

Solamente alrededor del 1.5% de los pacientes desarvollaron reaccién significativa
lepromina del tipo Mitsuda al final de 56 semanas, y todas las veacciones fueron pequeias.
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RESUME

Une étude thérapeutique double conduite selon la technigue du double incognito chez
des malades atteints de lépre lépromateuse a été menée dans denx léproseries des Philip-
pines, Deux groupes principaux de malades ont été traités respectivement par ln DDS
avee frietions d’Etisul et par la DDS accompagnée de la friction d'une pommade témoin
ressemblant & la eréme d'Etisul quant i la couleur, la consistance et 'odeur. Le traitement
a été poursuivi durant 56 semaines, la dose quotidienne maxima d'Etisul, soit 2 mgm. par
kilogramme de poids corporel, ayant été atteinte progressivement au hout de S semaines
de posologie graduellement augmentée, L'Etisul et les frietions de controle (un tube de
5 gm. & raison de trois applications par semaine) ont été commencées i la neuviéme
semaine et poursuivies durant 48 semaines jusqu'a la fin de Pexpérience.

"Rien n’a permis de mettre en évidence le fait qu'un avantage complémentaive serait
fourni aux malades par le thérapeutique d’appoint & I'Etisul. Les malades répartis dans
les deux groupes thérapeutiques ont témoigné d'une amélioration nette, tant clinique gue
bactériologique, mais ceux traités par les frictions d’Etisul en plus du traitement par la
DDS n'ont pas manifesté de progrés supérienrs o ceux des malades traités par la DDS
senlement.

Les déterminations du faux de sédimentation des érythroeytes et de la fraction
gamma des globulines sériques ne se sont pas révelées utiles pour mesurer eflicacité des
traitements.

Des manifestations réactionnelles ont été notées approximativement avee la méme
fréquence dans les denx groupes thérapeuntiques.

Comme dans les séries précedentes, il n'y a pas en d'evidence que le sexe, I'ige ou
le stade de la maladie soient spécialement associés avee 'amélioration elinigue ou
haetériologique.

Environ 1.5% des malades seulement ont developpé aprée 56" semaines une capacité
de réponse du type Mitsuda & la lépromine, et toutes les réactions étaient de petites
dimensions.
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