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T n  view of the fact that Isonicotinic Acid Hydrazid and 
Streptomycin have been shown to have an effect on the M. leprae, 
i t  was considered advisable to test the combination of these two 
drugs in  leprosy. A study was started , therefore, on a group of 
lepromatous cases in  January, 1 954. I n  March, 1 956, 4 more cases 
were added to th is  series. In all 59 cases have been studied, of which 
47 will be included in this report . Those not included had insufficient 
treatment to  be of any sign ificance in  this eval uation, but the length 
of treatment of the remaining 47 ranged from 10 to 40 months 
with an average of 32 months' treatment .  D u ring the period of experi
mental trial one patient died after 24 months treatment.  He had 
shown an init ial cl inical i mprovement but after 1 8  months he showed 
a marked regression in symptoms, but in spite of all that could be 
done, he d ied some 4 months after Streptohydrazid was discon
t inued.  Apart from this case, all the other patients cont inued treat
ment and stood the drug well .  

In January, 1 9 56, one of us (R.G.C.) ret urned to Kano and 
with the co-author made a prel iminary assessment of the pat ients 
under trial with Streptohydrazid, and duri ng this assessment it was 
noted that patients who had previous sui phone therapy appeared 
to do better than patients who had been placed on Streptohydrazid 
alone. Therefore, a group of cases was selected and placed on 50 % 
Sulphetrone solution i njected intramuscularly twice a week: 28 cases 
were placed on addit ional Sulphetrone by injection and 1 8  cases 
remained on Streptohydrazid alone. One case was not included in  
the  cont inuation of the experiment ,  making a total of 46  cases. 
The 50 % solution of Su lphetrone was chosen because in our experi
ence heavy lepromatous cases showed less reaction and improved 
better under intramuscular injection of 50 % Sulphetrone than with 
oral DDS, and i t  has been shown by one of us (R.G.C.), i n  a previous 
communication that parenteral Sulphetrone i n  the form of a 50 % 
solution does not break down into DDS. The dose of parenteral 
Sulphetrone which was given was 3 ccs . of a 50 % solution of 
Sulphetrone, intramuscularly, twice a week ; that is, 3 gms. a week.  

We record the following general observations.  Firstly, only 
lepromatous cases were i ncluded in  th is  study, and before the experi
ment started all cases had a complete physical examination, with  a 
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biopsy; photographs, rout ine haematology, stool and urine examina
tions, and skin smears. Routine laboratory studies were repeated 
monthly, and the biopsies and photographs were re-ta ken approxi
mately every six months. All  cases which showed histologically 
atypical lepromatous feat ures were excluded from this study, because 
it is  well known that cases of the dimorphous group show a con
siderable tendency to spontaneous regression and, therefore, a l l  
lepromatous cases were confirmed by biopsy examination.  

With the possible except ion of the pat ient who died, there 
were no serious toxic manifestations. There was some evidence of 
erythema nodosum leprosum reactions. However, more than 50 % 
had no such react ions during the course of the treatment. T he results 
were as follows :-

No reactions 25 
One reaction 7 
Two reactions 6 
Three reactions 4 
Mult iple reactions 5 

I n view of the fact that al l  the cases which were chosen were 
moderate to heavy lepromatous cases we feel that this result i s  
significant. I t  is our opinion , based on many years experience with 
the parent sui phone, that had this been used in these cases a much 
higher rate of erythema nodosum reactions would have been noted .  
As  i t  was, the great majority of the  react ions, which were preci pi tated 
during treatment, were of such a mild nature that it was possible 
to conti nue treat ment without i nterrupt ion,  but in a few cases of 
severe reaction Cortisone was administered and made possible the 
cont inuance of the t reatment. In the course of the experiment the 
patients showed no alteration in their W.B .C. count or in the 
Differential count, but the re was some evidence of anaemia as 
follows :-

No evidence of anaemia 
Slight evidence 
Moderate evidence . . .  
Marked evidence 

1 8  
1 2  
15 
2 

All except those with marked anaemia were continued on treatment . 
Inorgan ic iron (FeS04) was added and the patients responded satis
factorily. In those with marked anaemia-that is, with less than 
7.5 gms.  %-the drug was stopped and more vigorous anti-anaemic 
measures were instituted . Al l  were later continued in the study. 

No toxic manifestations such as drug rash,  hepatitis, renal 
impai rment, dermatit is ,  or central nervous system complications 
were encountered . 
General Conclusions 

M ost of the improvement was seen in the first 6 to 1 2  months. 
Those cases put on Sulphetrone continued to show further improve-
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ment. The most noteworthy. point, however, was that the m ucosa of 
lesions healed very rapid ly. Nasal septal ulcerations and nodulations, 
buccal, labial, l i ngual, and pharyngeal nodulations seemed to heal 
q u ick ly-more rapidly than we would have expected with pat ients  
on suI phone thera py. In some cases heal ing was first noted one 
month after t reatment began . Patients with laryngeal symptoms also 
improved greatly. and in  two cases we saw this change on direct 
laryngoscopy. 

In  a more detailed analysis of these results i t  i s  interesting to 
note that there was some difference between the cases which received 
Streptohydrazid alone and those cases in which Streptohydrazid was 
combined with sulphone therapy. I n  the latter group  of cases it did 
not seem to matter whether sulphone thera py in the · form of a 50 % 
solut ion of Su lphetrone was given cont in uously with the Strepto
hydrazid or in termittent ly-that is, 3 months Streptohydrazid and 
3 months Sulphetrone. The following Table shows the analysis  of the 
results in  cases under Streptohydrazid a lone and those given 
Streptohydrazid in combination with Sulphetrone : 

Period 
Improved Much Neg. under 

Improved Treatment 

Streptohydrazid 
a lone 22 % 1 6 %  - 32 

Streptohydrazid 
i ntermittent 

with Sulphetrone 1 8 . 5 % 33.3% - 32 

SELECTION OF ILLUSTRATIVE CASES 

The following four cases are selected among the 47 cases chosen for this 
drug trial as examples of improvement under Streptohydrazid medication. The 
photographs are by Dr. R. G. Cochrane and the photomicrographs by the 
Institute of Dermatology. 

BETI MALLAMAWA, age 29 ( 1954), male.-Advanced lepromatous leprosy. 

Case No.-Katsina 125 1. See Figs. 1 and 2, 3 and 4. 
Previously had Hydnocarpus treatment for five years , 1945-1950. 
Commenced Streptohydrazid treatment March 1954. Placed on Intermittent 

Streptohydrazid treatment and continuous sulphetrone (50 % parenterally) 
January 1956. 

Patient at the time showed heavy infiltrations throughout the body and 
nodular lesions on the ears and face. Also marked nodulation of the tongue 
giving the appearance of a geographical tongue. 

The patient showed marked clinical improvement between March 1954 and 
August 1954-and this improvement continued but at slower rate up to December 
1956. 



Fig. 1. Beti. Fig. 2. Beti, before treatmelll. 

Fig. 3. Beti. Fig. 4. Beti, after tlVO years' treatment. 



Fig. 7. Usman. Fig. 8. Usman, after tlVO years' treatment. 



Fig. 9. Gambo. 

-.. r 
-:. � . t, . 

, \' . 
. . 

, ,.. 
A 

I 

Fig. 11. Gambo. Fig. 12. Gambo. 



Fig. 13. Kllbiya. 

Fig. 14. Kubiya. 
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The following are the biopsy reports: 

Biopsy of 27.3.54 (Lab. N o. 1332) 
The whole of the corium is filled with a massive infiltration leaving a 

flattened epidermis with a nl\rrow free subepidermal zone. The infiltrate is seen 
to consist of macrophages which have mostly undergone foamy cell change.  
There are scattered giant cells but not of the Langhan's type. Many of these 
also show foamy cell change. Nerves are impossible to distinguish in this mass 
of infiltrate. Among the foamy cells is a superimposed round cell infiltration. 
Section stained for acid fast bacilli ( Fite Faraco technique) 

Numerous acid fast bacilli showing some degree of morphological change. 
Bacil li  are seen in all the macrophage cells including the giant cells. 
Biopsy of 23.8.54 (Lab. No.  1532) 

This shows a scattered round cell infiltration. The infiltrate is diffuse and 
in no way focalised. Tn addition to these round cells there are seen small areas 
in which there is definite foamy cell change. Nerves are clearly seen and uninvaded. 
Acid fast sectioll (Fite Faraco technique) 

A few granular bacilli are scattered through the section.  The bacilli are 
granular and stumpy looking and are also seen in the nerves. 
Comment : 

This is a picture of a lepromatous case resolving very satisfactorily under 
therapy. The residual round cell infiltration suggests some activity of the lesion. 
Biopsy of 16.4.56 (Lab. No. 2 148) 

The superficial part of the dermis underneath the epidermis is occupied by 
a very narrow band of infiltrate with a clear subepidermal zone. The infiltrating 
cells consist of round cells and histiocytes, and there are also areas of foamy 
cell change. Tn the deeper parts of the dermis the infiltrate is very much less. 
There are one or two small areas of foamy cell change, otherwise there seems 
to be some increase of collagen but no infiltrate of any significance. Nerves 
when seen are uninvaded. 
Acid fast section (Fite Faraco technique) 

The acid fast bacilli appear to be scanty in numbers. They are scattered 
throughout the foamy cell areas and in the nerves. 
Commellf: 

This is a picture of a resolving leproma which is progressing towards 
healing. 

USMAN GARNI, age 18 ( 1 954), male. 

Katsina No. 1545 . See Figs. 5, 6, 7, 8. 
Previous therapy up to January 1 949-Hydnocarpus oil from 1 949- 1 954. 

Has been on sui phone therapy but there was no appreciable improvement. 
Commenced Streptohydrazid treatment March 1954-placed on Inter

mittent Streptohydrazid and continuous sulphetrone January 1956. 
Between March 1954 and January 1955 considerable clinical improvement. 
From January 1955 to December 1956-improvement continued but 

bacteriological index remained moderately high and only improving from an 
index of 5 to an index of 4. 1-but the clinical improvement was quite definite. 
The following are the biopsy reports: 
Biopsy of 27.3.54 (Lab. No. 1 33 1 )  

The section shows a U  the features of a moderately advanced lepromatous 
case with gross foamy cell change. 
Acid fast section (Fite Faraco technique) 

Large numbers of acid fast baciHi throughout the section with numerous 
globi. The globi show a tendency to break up, and the acid fast bacilli show 
considerable morphological change. 
Biopsy of 16.4.56 (Lab. No. 2 1 59) 

The granuloma shows considerable clearing particularly in the deeper areas 
of the corium. There is some infiltration underneath the epidermis leaving a 
clear subepidermal zone. The infiltrating ceUs are chiefly histiocytes and round 
cells and there is still some evidence of foamy cell change. The nerves are seen 
and are uninvaded by cellular infiltrate. There is some proliferation of the 
epineurium. 
Acid fast section (Fite Faraco technique) 

Acid fast bacilli are moderately numerous showing gross morphological 
change. 
Comment: 

This shows satisfactory commencing resolution. 
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GAMBO YARDAJI, age 15 (1954), male.-Advanced nodular lepromatous 
case. Case No. Katsina 2299. See figs. 9', 10, II, 12. 
No previous treatment. 
Commenced Streptohydrazid treatment on admission in June 1954 but 

was placed on Intermittent Streptohydrazid and continuous sulphetrone in 
January 1956. 

At the t ime of admission the patient showed multiple confluent, large firm 
nodules-particularly on the face and ear lobes, a lthough the whole of the 
trunk was affected. 

Between June 1954 and December I 956-very marked clinical improvement 
with an almost 30% improvement in the bacteriological index. 

During the course of t'reatment patient showed no reactions and the progress 
was maintained. 

The following are the biopsy reports: 

Biopsy of Jllly 1954 (Lab. No. 1450) 
The whole of the corium is occupied by a closely packed mass of granu

lomatous tissue. The infiltrate consists chiefly of h istiocytes and near the 
epidermis there are several multinucleated cel ls, there is some evidence of foamy 
cell change, but this is  not conspicuous. Nerves when seen are not invaded, and 
there is a well-marked vascular free subepidermal zone. 
Acid fast section (Fite Faraco techn ique) 

Very large numbers of acid fast baci l l i  throughout the section, many of 
wh ich are beaded and darkly stained, but morphological change is no more 
than to be expected with such a large number of baci l l i .  
Biopsy of  17.12. 56 (Lab. No. 2426) 

There is scattered round cel l  and h istiocytic infiltration of s l ight intensity 
diffusely distributed throughout the upper parts of the corium and extending 
up towards the epiderm is, but there is evidence of a clear sub-epidermal zone. 
Cel lu lar infiltrate consists chiefly of histiocytes and round cells. There is no 
s ignificant evidence of foamy cell change. Again ,  the section is a poor one for 
nerves, but one nerve is completely un involved by infiltrate. 
Acid fast section (Fite Faraco techn ique) 

Very few acid-fast bac i l l i  seen on careful search. An occasional granular 
baci l lus is recogn isable. 
Comment: 

This is a lepromatous case which has responded extremely wel l  under 
therapy. 
Biopsy of 3.6.57 (Lab. No. 2761) 

The granulomatous infiltration has very appreciably decreased. There is 
only slight to moderate infiltration underneath the epidermis leaving a clear 
subepidermal zone. In the deeper parts of the dermis the granuloma has almost 
completely cleared, The infiltrating cel ls  are chiefly h istiocytes, some round cells 
and an occasional plasma cell.  Nerves in the dermis are well seen and are 
uninvaded and many show marked prol iferation of the epineurium. There is 
some evidence of foamy cel l  change although this is not marked. 
Acid fast section (Fite Faraco techn ique) 

There are acid fast baci l li throughout the section but these are very scanty 
in numbers. They are seen in the h istiocytes and in the nerves. Acid fast bac i l l i  
i n  the  nerves show no morphological change. 
Comment: 

This shows marked resolution of the lepromatous infiltration. 

KUBIYA GAYA, age 20 (1954), male. Kano-4186. See Figs. 13 and 14. 
No previous treatment recorded. 
Commenced Streptohydrazid on May 10, 1954, and placed on Intermittent 

Streptohydrazid and parenteral Sulphetrone January 1 956. 
The patient is a wel l-developed, well-nourished male with definite nodular 

lesions on the ear lobes and face. Nasal septum ulceration and partial collapse, 
with partial block ing of the a irway. Moderate buccal labial and mild laryngeal 
involvement. The lesions on the trunk are elevated erythematous plaques with 
d iscrete sloping margins and show considerable wrinkling. Lesions on the face 
are definitely lepromatous and those on the trunk are suggestive of d imorphous 
leprosy. 

From May 1954 to January 1955 the clinical improvement was slight-but 
from January 1 955 to December 1956 the improvement was more marked. 

In November 1955 there was h i stological evidence of a reaction and i n  
January 1 956 there was a mild lepra reaction following a tubercul in  test. 
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Biopsy of 8. 7. 54 (Lab. No. 1417) 
The whole of the corium is occupied by massive granulomatous infiltration 

wh ich extends deeply into the dermis. There is very clear free subepidermal zone. 
The granuloma consists almost entirely of large macrophages many of which 
show foamy cel l  change. Here and there are some plasma cells but these do not 
show significant increase. Nerves when seen are uninvaded with some prolifera
tion of the epineurium .  
Acid fast section (Fite Faraco technique) 

Large numbers of acid fast bac i l l i  throughout the section with some globus 
formation .  The bac i l li show no morphological change. 
Biopsy of 14.11.55 (Lab. No.  1955) 

The general overall picture is that of a moderat leproma. There is scattered 
infiltration throughout the corium although this is not seen in a continuous 
band as is often the case in advanced lepromatous leprosy. The subepidermal 
zone is clear and vascular but amidst this general lepromatous infiltrate which 
is only moderate in intensity, there is a superimposed more acute inflammatory 
process, and in some areas this is intense for there are very numerous round 
cells, the majority of which are polymorpho-nuclear leukocytes. There is also 
an increase in plasma cells. There is considerable vascularity throughout the 
section but there are no marked pathological changes in the vessels. Nerves when 
seen are uninvaded and have the appearance of lepromatous leprosy. 
Acid fast section (Fite Faraco technique) 

Numerous acid fast bacilli showing morphological change in the areas 
wh ich are not affected by the acute inflammatory response. In these latter areas 
the bacilli are very scanty and are almost absent. 
Comment: 

This appears to be an acute process of the nature of erythema nodosum 
super imposed upon moderately advanced lepromatous leprosy. 
Biopsy of 17.12.56 (Lab. No. 2395) 

This shows a very considerable decrease of the granulomatous infiltration 
which is only s l ight to moderate in intensity and ch iefly in the upper parts of 
the dermis near to the epidermis there is a relatively clear subepidermal zone. 
The granulomatous infiltration consists almost entirely of foamy cells. There 
is some round cel l infiltration and some increase of plasma cells. Nerves when 
seen are relatively uninvaded and show some increase in the cel ls  of Schwann. 
Acid fast section (Fite Faraco technique) 

The number of acid fast bacilli appear to be considerably reduced but they 
are still seen in significant numbers and the interesting feature is that in the epider
m is lining the hair foll icles there are masses of acid fast bacilli in among the 
epidermal cells. Nerves a lso show numerous acid fast baci l l i .  
Comment: 

This is a lepromatous case which is responding satisfactorily  to therapy. 
The granuloma is beginning to clear but the numbers of acid fast bacilli although 
reduced, st i l l  seen in appreciable quantities. 

I n  view of this resu l t  it would indicate that the re is a more rapid 
improvement on a combination of sulphone therapy and Strepto
hydrazid than with either alone. 

One of the interesting points to which we would like to draw 
attention is the very marked improvement in  nasal and buccal 
lesions.  I t  is  further interesting to note that 3 cases of clinically 
diagnosed pulmonary tuberculosis were also included in this study. 
These all had advanced lepromatous leprosy as well. No X-ray 
examination or culture of the bacill i was possible, but the diagnosis 
was made on clinical findings and on positive sputum.  The acid-fast 
bacilli could possibly have been M. leprae coughed up from the larynx, 
but the pulmonary condition cleared with the first year of treatment 
and the sputum became negative, whereas the sk in continued to be 
positive to M. leprae. N one now show clinical evidence of tuber
culosis. 

e
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Conclusions 

We conclude by this experiment that Streptohydrazid in a dosage 
of 5.6 gms. per week, given preferably in combination with su lphone 
therapy, i s  a method of treatment which we can advocate for the 
rapid cleari ng of nasal and buccal lesions, and for those cases which 
show intolerance to sulpbone therapy. When this intolerance is very 
great we would recom mend that Streptohydrazid be given alone 
for the first year, and then Streptohydrazid and parenteral Su lphe
t rone be given for the second year. As a res ult of the above con
clusions we have chqsen cases for further cl in ical trial to see whether 
final ly t hey will become negat ive to all routine tests more rapidly 
than si mi lar cases on the parent su lphone or  on Sul phetrone when 
given alone. 
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