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Since the introduction of DDS (Diameno-
Diphenyl Sulphone) in 1941' as a specific
treatment for the various types of leprosy, there
has been a revolution in the thinking of
physicians engaged in the treatment of leprosy.
DDS brought new hope and offered, for the
first time, definite possibility of cure for the
leprosy patient. However, the initial thera-
peutic enthusiasm has gradually begun to wane
with the realisation that DDS is no longer the
‘wonder drug’ it was hoped it would be. The
main limitations of DDS are the slow clearance
of bacilli’ and hence the need for prolonged
treatment; and the tendency of DDS to produce
progressive neurological deficit and to pre-
cipitate reactive phases of the disease in all
types of leprosy except the indeterminate
group.” ** Hence the search for a new drug
that is likely to be able to clear the bacilli
quickly and at the same time be free of side-
effects continues. To date no such drug is
available.

Davison® reported on a limited trial of
Streptomycin and INAH in lepromatous leprosy
and found the improvement on bi-weekly
treatment with this combination comparable to
that on DDS in relation to lepromatous in-
filtrations and nodules. Dreisbach and Cochrane’
conducted a trial of the combination of

streptomycin and INAH (Isonicotinic acid
hydrazide) in leprosy and concluded that this
had a limited value in the management of
leprosy except in patients with mucosal in-
volvement (nose and larynx). We have been
attracted to the use of streptomycin and INAH
in leprosy both because this combination
effectively combats infection by another myco-
bacterium, and because of the relatively short
time taken for ‘sputum conversion’ to occur
even in patients with fairly advanced pulmonary
tuberculosis. We were also struck by the rapid
improvement in clinical and bacteriological
status of patients with lepromatous leprosy and
tuberculosis when they were treated with a
combination of daily injections of 1 g. of
streptomycin along with 300 mg. of INAH
orally. This prompted us to undertake a
prospective study of the use of combination of
streptomycin and INAH in various types of
lepromatous leprosy. This report is in the form
of a preliminary communication.

MATERIAL AND METHODS

Schieffelin Leprosy Research Sanatorium in
Karigiri, South India, is situated in an area
endemic for leprosy. Being a research institution,
leprosy patients with various complications come
to this hospital from all over the country. There
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are just over 14,000 patients on the register.
Sixteen to 179, of the patients have lepromatous
leprosy. Twenty-five typical lepromatous leprosy
patients were included in the trial. The age-sex
distribution of the sample studied is shown in
Table 1.

TaBre 1
Sample Studied

Age
(years) Mals Female Total
<15 4 4
>15 15% 6 21*
Total 19* 6 25%*

* 2 patients had 2 courses of treatment with Strepto-
mycin and INAH, making a total of 27 trials.

Patients chosen were those who were in-
tolerant of DDS and were liable to recurrent
attacks of erythema nodosum leprosum (ENL)
and /or acute neuritis (acute painful enlargement
of nerves). Some patients had advanced leprom-
atous leprosy, some others had lepromatous
laryngitis with hoarseness of voice and some
had severe involvement of nasal mucous mem-
brane as judged by complaints of difficulty in
breathing due to blocking of the nose, epistaxis
and/or collapse of the nasal bridge. Some of the
patients had acute lepromatous skin ulceration.
Table 2 shows clinical findings at admission to
this trial.

TABLE 2

Clinical Findings at Admission to Therapy

Male Female Total

Erythema Nodosum Leprosum
(ENL) 1

ENL with Neuritis

ENL with acute ulceration

ENL with Tuberculosis

Neuritis with ulceration

Uleceration

——0 = 1 D
1= w

—

W= W~ W

Total 21 6 27

Routine skin smears were taken once a month
in most cases according to the slit skin method
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and read on a 0 to 6 scale of Ridley.® The
initial bacteriological index on this scale is
indicated in Table 3.

TaBrLe 3

Bacterial Index at Start of Therapy

Bacterial

Index Male Female Total
1— 4 1 5
2—- 4 2 6
3— 6 1 7
4— 6 2 8
5— 1 1

Total 21 6 27

RESPONSE TO TREATMENT

The change in bacteriological index (B.I.)
during the period on treatment with strepto-
mycin and INAH is depicted in Table 4. Of
the 27 trials, in 25 there was significant improve-
ment in B.I. In one case there was no change
and in another there was an increase of 0.13
from 1.37 to 1.50.

TaBLE 4
Change in Bacterial Index during
Streptomycin /INAH Regime

Decrease in

Bacterial Male Female Total
Index
< .5 2 1 3
5— 7 2 9
1.0— 2 1 3
1.5— 3 1 4
2.0— 3 1 4
2.5— 1 1
3.0— 1 1
Total 19 6 25

In over 90% of the samples under study,
there was a decrease in B.I. There was no
noticeable sex difference in the response to
treatment.

The change in B.I. in relation to the duration
of treatment is shown in Table 5.



TaBLE 5

Change in Bacterial Index according to
Duration of Therapy

3—

Duration Months 3

Decrease in Sex
Bacterial

Index M F M a M i

< .5
5—
1.0—
1.5—
2.0— !
25— 1
3.0— 1

Total 5 2 10 2

— |
OO — B
©)

The change in B.I. according to initial pre-
treatment B.I. is shown in Table 6.

TABLE 6

Change in Bacterial Index according to
Initial Bacterial Index

Initial Bacterial Index
2— 3— 4—

Decrease in

Bacterial Index 1— 5—

< .5 1

55— :
1.0—
1.6—
2.0—
2.6—

3.0— 1

Total 4 6 6 8 1

[S2 Ul )
[
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[
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From Tables 5 and 6 it is obvious that the
maximum response occurred in this sample
between 3 and 6 months. Further, it is seen
that the higher the initial B.I., the more rapid
and greater is the fall in B.I. (Fig. 1—scatter
diagram.)

The patient in whom there was no change in
B.I. had hoarseness of voice which improved
rather dramatically while on trial. But the
treatment had to be stopped at the end of
30 days because of onset of vertigo and un-
steadiness of gait. The one patient who showed
a small rise in B.I. had chronic eyrthema
nodosum which continued during treatment with
streptomycin and INAH and hence the treat-
ment was stopped at the end of 2 months.

CLINICAL RESPONSE

The change in B.I. in relation to clinical findings
at initiation of treatment is presented in
Table 7.

It appears as though patients with erythema
nodosum leprosum (ENL) show lesser improve-
ment in B.I. compared to those who did not have
ENL. The best response is seen in those with
lepromatous nodules as well as those with acute
leprous skin ulceration.” (Photographs: Figs. 2,
3, 4, 5.) In addition, the cosmetic results in
these patients are very gratifying. The changes
in B.I. in patients with nodules and acute
ulceration is emphaised through Table 8.

TaBLE 7

Change in Bacterial Index in relation to Clinical Findings at Initiation of Treatment

Condition <.5 55—
Erythema Nodosum Leprosum 3 2
ENL -+ Neuritis 5
ENL+ Ulceration

ENL + Tuberculosis
Neuritis+ Ulceration
Ulceration 1
Nodules only
ENL -+ Nodules

1—

2

Change in Bacterial Index
1.5— 2— 3— 0 +0.13  Total

2.6—

~1

9

p
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SCATTER DIAGRAM

SHOWING INITIAL B. I. AND CHANGE IN B. |. DURING STREP
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Scatter diagram showing initial bacterial index and

change in bacterial index during treatment with
Streptomycin and INAH.

In 3 patients with hoarseness of voice due to
lepromatous laryngitis, there was rapid im-
provement in voice which was noticeable from
two weeks of initiation of treatment. Similar
dramatic response was seen in another patient
with acute lepromatous necrotising lymph-
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adenitis.”” In this patient the septicaemic,
swinging temperature came down to normal in a
few days, the tenderness and swelling of lymph
glands and hepatosplenomegaly cleared up
in 2 weeks time.

Of the 25 patients, 21 had erythema nodosum



TABLE 8

Changes in Bacterial Index in
Nodular and Ulcerated Patients

Chanqe in Bacterial Index  Nodular

Ulceration

< .5 - -
b5— - 1
1.0— 1 -
1.5— 2 2
20— 2 1
2.5— 1 -
3.0 - 1
Total 6 5

leprosum on admission. All of them gave a
history of recurrent episodes of ENL and
had become intolerant of DDS on account
of recurrent ENL. While on treatment with
streptomycin, 4 of these 21 patients developed
further crops of ENL. However, except in one
of them the ENL episodes were mild, not
necessitating interruption of treatment with
streptomycin and INAH. In one of them,
treatment had to be discontinued at the end
of 2 months because of the persistence of fairly
severe ENL. It is of interest to note that the
rest of the 20 patients were able to tolerate
other specific anti-leprosy drugs better at the
end of the course of treatment with strepto-
mycin and INAH and are, at the time of report-
ing, found to be maintaining the progress they
had shown while on trial.

Though 7 patients had acute painful peri-
pheral neuritis due to leprosy at admission to
the trial, in all of them the peripheral neuritis
settled down with relief of pain and no further
progression of neurological deficit as judged by
sensory charts and the motor assessments of
muscles supplied by the affected nerve. This
particular result is worth emphasising. While
on trial, no patient developed fresh peripheral
neuritis and in none was there progression of
neurological deficit.

SIDE EFFECTS

Of the 27 trials in 25 patients, 3 developed
disturbance of vestibular function as evidenced
by complaints of vertigo and demonstration of
unsteadiness of gait and incoordination. In all

of them, the symptoms and signs cleared up
within a few days of cessation of treatment
with streptomycin, the longest duration of
vertigo being 3 weeks from cessation of treat-
ment.

DISCUSSION

The change in B.I. in these patients while they
were on non-streptomycin period is depicted in
Table 9.

TABLE 9
Change in Bacterial Index during
Non-Streptomycin /INAH Regime
Change in Duration Months
Bacterial Index <3 3— 6— 9— 12— Total

<.5 3 1 2 6

Decrease { 5 - 3 3 1 7
1—2 1 1 - - 2

Increased 22 1 1 4 28
Total 23 8 4 2 6 43

This picture is strikingly different from the
one showed for streptomycin and INAH period
in Table 5. None showed decrease below 2 units
of B.I. despite treatment over one year.

For purposes of comparison of the action of
streptomycin and INAH with that of the
standard anti-leprosy drug, DDS, a random
sample of the charts of 60 lepromatous patients
on DDS 600 mg per week (given as 100 mg o.d.
for 6 days) was studied in retrospect. The
changes in B.I. while on this dose of DDS is
shown in Fig 6 (scatter diagram) in relation
to the initial B.I. Comparing this with Fig. 1,
which shows the change in B.I. while on
streptomycin and INAH, the merits of treatment
with the latter are self-evident. While a drop in
B.I. of 2 units or more has occurred within
6 months of treatment with streptomycin and
INAH in a significant number of patients,
similar changes in B.I. while under DDS therapy
takes a year or more.

It has long been known that though DDS
may kill the bacilli rapidly as judged by the
rapid change in morphological index of leprosy
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Fia. 2 Fic. 3

Nodular lepromatous leprosy before treatment (on Same patient as in Fig. 2, after 84 days of treatment
20.8.66). with Streptomycin and INAH (on 14.11.66).

Fic. 4 Fiac. 5
Showing acute lepromatous skin ulceration before Same patient (on 6.1.66) 30 days after treatment with
treatment (on 7.12.65). Streptomycin and INAH.
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SCATTER DIAGRAM SHOWING THE INITIAL B.l. & CHANGES IN B.I.
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Scatter diagram showing initial bacterial index and

changes in bacterial

index according to varying

durations of treatment with 100 mg DDS once a day,

6 da

bacilli in patients under DDS therapy, the
clinical improvement of the patient does not
correspond to the bacteriological index. In
other words, the clearance of leprosy bacilli in
patients on DDS treatment is a slow process and
takes many years. (Personal observation.) This
state of affairs is in striking contrast to the
effect demonstrated here with streptomycin and
INAH. One of the reasons for rapid clearance of
bacilli in patients on streptomycin may be the
bacteriocidal effect of streptomycin as compared
with the bacteriostatic effect of DDS. The
mode of disposal of dead leprosy bacilli by the
body merits further study. The findings with
streptomycin and INAH treatment in leprosy
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ys a week.

closely parallel those in pulmonary tuberculosis.
CONCLUSIONS

From the data presented so far, it appears as
though the maximum benefit occurs in those
with nodular leprosy and acute leprous ulcers
in terms of drop in bacterial index. The im-
provement in patients with hoarseness of voice,
acute leprous lymphadenitis and acute leprous
peripheral nevritis are also worthy of note.
The reduction in the incidence of ENL and the
improved tolerance of anti-leprosy drugs among
lepromatous leprosy patients subject to re-
current ENL following a course of treatment
with streptomycin and INAH are other useful
features.
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SUMMARY

1. Therapeutic trial of daily intramuscular
injection of 1 g. of streptomycin sulphate along
with 300 mg. of INAH orally in 25 patients
with typical lepromatous leprosy is presented.

2. A significant reduction in bacteriological
index was noticed in all except 2 patients.

3. Maximum drop in B.I. occurred in those
with nodular lepromatous leprosy as well as in
those with acute leprous skin ulceration.

4. Significant clinical improvement was noticed
in the voice of patients with hoarseness due to
lepromatous laryngitis; in acute leprous peri-
pheral neuritis and in acute necrotising leprom-
atous lymphadenitis.

5. Of 21 patients who on admission had ENL
and a history of recurrent ENL, only 4 developed
ENL while on trial. In 3, the ENL was mild
and in one patient ENL was severe enough for
the trial to be suspended.
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