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EDITORIAL 
1. Regeneration of Peripheral-Nerve Defects by r rradiated Homografts 

There is a letter by LEONARD MARMOR on th i s  subject i n  The 
Lancel, 1 st J u ne 1963, p. I 191, wh ich seems of cons iderable 
i m portance to those engaged i n  rehab i l i tat ion of leprosy pat ients. 
Homografts have not previous ly been successful  i n  man,  beca use 
they provoke such a severe i nflammatory response that the graft is 
red uced to a fibrous band. 

Work at present  i n  progress at the University of Cal ifornia at 
Los Angeles has resulted in  the successful  bridgi ng of la rge gaps in 
peripheral  nerves without the use of autografts. An i nflam matory 
response can be prevented by the use of ion i s ing radiat ions; and,  i n  
the prel i m i nary experiments to be descri bed here, h igh-energy 
electrons were used as the source of rad iat ion.  

MARMOR describes tech n ique and two i l l u st rat ive case reports i n  
wh ich encouraging resul ts  are given. 

2. Therapy of Leprosy 
In th i s  issue there are several papers wh ich add to and guide our  

knowledge of  th is  field of  leprosy. J draw attent ion to the  paper by 
DR. M. F. R. WATERS on what might be described as a balanced 
trial of MacrocycJon in leprosy. 

Also DR. TADASH I  H IRAKO and HOSAKU SAKURAI  pay attent ion 
chiefly to Sulfamethoxypyridazine. 

DR. LOGINOV and his co-workers have been i nterested in a 
derivative of d iphenylth iourea. This R uss ian work has been trans­
lated and reprinted i n  Engl ish so as to make ava i lable th i s  i n terest ing 
work i n  therapy. 



CHEMOTH ERAPEUTIC TRIALS IN LEPROSY 
1. Comparative Trial of Macrocyclon plus Dapsone and Dapsone 

alone in the treatment of Lepromatous Leprosy 

by M .  F. R.  WATERS, M .B . ,  M.R.C.P., 

The Research Unit, Sungei Buloh Leprosarium, Malaya, 

and 

The National Institute for Medical Research, London, N. W.7. 

Introduction 

Active t reatment has been avai lable for leprosy si nce the i ntro­
duct ion of sulphones in 1 94 1  and many chemotherapeut ic  trials have 
been undertaken .  H owever, with the exception of the series sponsored 
by the Leonard Wood Memorial (DOULL, 1954 and DOULL et al. , 

1957, 1 958,  196 1 )  surpris ingly few attempts have been made to apply 
the standard control led methods evolved in other branches of 
medic ine, in particular in tuberculos is  by the Br i t i sh Medical Re­
search Council (BRADFORD H ILL, 1960) . Therefore in the first drug 
trial undertaken by the Research Un i t, Sungei Buloh Leprosarium, 
precise criteria for the select ion ,  t reatment and assessment of patients 
were written into the protocol .  It was thereby hoped to elucidate 
which poin ts were of greater and which were of minor importance 
in the design of leprosy drug trials . Thi s  object was l ikely to be 
assisted by choosing  a drug which, for ethical reasons required to be 
tested for i t s  additive effect in associat ion with a k nown effective 
drug such as dapsone. M acrocyclon appeared a s u itable compound 
for test. 

Macrocyclon is one of the most active and least toxic members of 
a series of polyoxyethylene ethers developed by CORNFORTH and his 
colleagues ( 1 95 I). It is a non-ion ic compound of high molecular 
weight (about 4,000), with surface-acting properties. It has been 
shown to have considerable chemotherapeutic activ i ty against 
experimental tuberculos is  in the mouse (CORNFORTH et aI. , 1955) and 
guinea-pig  (REES, 1953) and there i s  evidence of a synergistic action 
with dihydrostreptomyc in  (SOLOTOROVSKY and GREGORY, 1952) . 
It is concentrated i n  monocytes, and i n  cells of the reticulo-endo­
thel ial  system (LOVELOCK and REEs, ] 955) . When monocytes are 
taken from animals previously treated with macrocyclon, and 
infected with tubercle bac i l l i ,  no intracell ular mult iplication of 
bacill i takes place (MACKANESS, 1954) .  It has been suggested that the 
surface l ip ids of tubercle bac i l l i  are modified by the drug, rendering 
the bacilli more sensitive to digestion within the phagocytic cells 
(LOVELOCK and REES) . 

Macrocyclon  was used by BoYD et al. (\959) for treating 10 
patients with far advanced pulmonary tuberculosis with resistant 
bacill i ,  for whom no other remedy was available. No serious toxic 
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or s ide effects were observed, a lthough some r ise in the plasma 
cholesterol was detected , and on very h igh dosage hypersensitivity 
rashes and prur i t i s  occurred . No cl i n ical i mprovement occurred . 
Perhaps the reason was that i n  human tuberculosis ,  un l ike i n  
experimental mouse tubercu losis, many baci l l i  are extracellular. 
However, both muri ne and human leprosy resemble mur i ne tubercu­
losis in this respect, and s ince REES ( 1 957) found that macrocyclon 
was therapeut ically active in experimental muri ne leprosy, i t  was 
considered that a trial i n  human leprosy was ind icated . 

Organization and Conduct of the Trial 

1. Observers 

Responsibi l i ty for the day to day organizat ion of the tr ia l  and for 
the cl i n ical care of the patients was vested i n  the research leprologist .  
Al l  leprosy cl in ical assessments were performed by an i ndependent 
assessor, Dr. K. M. Reddy, who had no knowledge of the treatment 
received by any patient,  and also practical ly no contact with any 
patient between assessments .  B iopsies were sent ,  after fixation ,  by 
air  mail to Dr. D. S .  Ridley for h istological assessment ; no treatment 
detai l s  were given .  Al l  smears were taken and read by the research 
leprologist .  This was because special  studies were being  made of the 
bacterial morphology, but  i n  practice i t  was fo und impossible to 
remember detai ls  of any previous examination .  

2. General Plan of  the Trial 

Lepromatous leprosy shows many d iverse c l in ical appearances, 
and also l ittle is k nown of the factors which affect prognosis and the 
rate of respon se to treatment.  In  an attempt to overcome these 
d ifficulties, and to learn more of the prognostic factors, first, a very 
carefu l  classificat ion of every pat ient was made us ing the method of 
RIDLEY and JOPLIN G  ( 1 962) ; and second, the system of ' l i ke pairs ' ,  
originally advocated by MUI R  ( 1 955) was introduced . 

A total of fifty patients (twenty-five pairs) was i ncluded i n  the 
trial. All patients were treated in the research wards, and received a 
high prote in d iet .  It was planned that the trial should last one year. 
Because of the slow rate of i ntake, however, the last th ree pairs were 
studied for s ix  months only, whereas the first n ine  pai rs were studied 
for a total of eighteen months. 

3. Initial Selection of Patients 

On admission, a l l  new patients were examined by the research 
leprologist .  Those satisfying the fol lowing criteria were provis ional ly 
selected :-

(a) Male Malays, Chinese and Indians (Dravidian) ,  aged 1 5  
years or more, 
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(b) having  lepromatous leprosy, either pure or with only few 
atypical features, 

(c) not having any other significant  organic disease, 
(d) having received no previous scien tific treatment for leprosy, 
(e) whose routine admission  chest X-rays showed no  evidence of 

active respiratory or card iovascular d isease. 
The one exception to rule (c) was a patient with asymptomatic 

neurosyphi l is  who was t reated with penici l l in  and bismuth . Stools 
from all  patients were exami ned for worm infestat ion,  which was 
treated whenever found. 

In general ,  no  patient who was thought to have received more 
than 1 0  i njections of dapsone was admitted to the trial .  Exceptions 
were two pat ients who had received 17 and 14 injections,  respectively, 
who were paired together, a th ird,  1 6  i nject ions, and a fourth who 
had received two courses of i nject ions five and four  years prior to 
admission .  As far as could be ascertained, none of the remaining 
46 patients had received more than 6 sulphone i nject ions .  Dapsone 
i s  routinely used in Government Cl in ics, but owing to local 
preference for i njections, sulphone tablets are l ittle used in Malaya, 
and it was considered un l ikely that any patient had received them. 
Most patients had however taken t radit ional Malay, Chinese or 
Indian remedies. 

4. Preliminary Investigations (of provis ionally selected patients) 

A. General 
(i) Complete cli nical and urine examinations. 
( i i) Early mornin g  and midday specimens of urine were examined 

for albumin da i ly for one week.  Patients whose early morning 
specimens showed faint traces of albumin i ntermittently were 
i ncluded in the trial ,  those with m idday albull).inuria were excluded 
( McFADZEAN,  1 962). 

( i i i) Weight. 
(iv) Examinat ion of sputum, if  any. 
(v) Haemoglobin; total and differential white blood count. 
(vi) Serum protein ,  total and albumin/globul in ratio, and paper 

electrophoresis. 

B. Leprosy 
(i) Cl in ical examination of the leprosy condition. 
( i i )  Smears from both ear lobes, and from 4 to 6 selected skin 

s i tes from active lesions. These were examined for :  
(a) the n umber of baci l l i ,  the results being recorded us ing a 

logarithmic scale of 0 to 6+ (RIDLEY, 1958) .  
(b) morphology, recording the proportion of unjformly and of 

i rregularlY,stai ned bacil l i  (WATERS and REES, 1 962). 
( i i i) Two biopsies taken from typical active lesions (RIDLEY). 

Histopathologically aU patients were 'pure lepromatous' (LL) 
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-40 patients-or  'near lepromatous' (BL) ( RIDLEY and JOPLING). 
H istological diagnosis was determined before the allocation of 
treatment. The average pretreatment biopsy i ndex for each patient 
always exceeded 0.5, save for both members of pai r No . 9 .  

(iv) Colour photographs. 
(v) Lepromin skin test, using O.l m!. Dharmendra type lepromin ,  

the  diameter of the  area of induration bei ng recorded i n  m m .  at 
48 and 72 hours, and at J,  2, 3 and 4 weeks.  

(vi) Intracutaneous tubercu l in  test ,  1 tubercu l i n  unit (TU )  of 
RT 23, the d iameter of the area of indurat ion i n  mm. being read at 
48 and 72 hours .  Patients negat ive (0-4 mm.) to 1 TV were retested 
with 20 TV. 

5. Initiation of the Trial 

The preliminary i nvest igat ions, save for the lepromin  test, took 
2-3 weeks to complete. Patients who fai led i n  any requ irement were 
d iscarded; moreover any patient, however otherwise su i table, who 
appeared l i kely to abscond, was also d i scarded . 

Patients were colJected together i n  pai rs of the same race (save 
for pair No. 2 1 ,  where a dark sk inned Malay pat ient was pai red with 
an Indian of very s imi lar  sk in  co lour), having approxi mately the 
same i ntensity of leprosy infection .  BL patients h i stopathological ly, 
were paired with BL patients.  In  general any patient st i l l  unpaired 
two months from the day of admiss ion was dropped as it was 
considered unethical to withhold t reatment longer. 

6. Initial Examination by the Independent Assessor 

As suitable pairs were collected the patients were examined 
individually by the i ndependent assessor who made detailed notes 
and charts of their les ions on the record sheets .  Photographs and 
smear results, but  not biopsy reports, were shown to the assessor .  

Next the patients were submitted in thei r pai rs and the assessor 
was required to  reject any which he considered unsat isfactory. He  
then noted , and  carefully recorded differences between the  members 
of each pair, and the relative severity of the i r  leprosy. 

7. Allocation of Treatment 

As each pair was accepted by the assessor the names of the two 
patients were placed in a lphabetical order, the first being designated 
'A', and the second 'B ' .  The letter ('A' or ' B') determin ing which 
patient was to receive the combined therapy (with dapsone pl us 
macrocyclon) was contained in the next sealed envelope i n  a 
numbered series based on random sampling.  

S. Chemotherapy 

Twenty-five patients, one from each pair, received standard 
dapsone therapy (treatment group D); their partners were treated 
with dapsone plus macrocyclon (treatment group DM). 
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( i )  Dapsone (DDS) .  Al l  patients received intram uscular  injections 
of dapsone i n  refined coconut  o i l  twice weekly. The in i t ia l  dose was 
200 mg; after 6 weeks ( 1 2  inject ions) it was raised to 300 mg. twice 
weekly, for the rema inder of the 1 2  months (93 injections). 

( i i) Macrocyc/on. Given by i ntravenous injection once a week as 
a 1 2 . 5  % sol ut ion in  sal i ne, as fol lows : 

I st week, 5 m l ; 2nd week, 10 ml; 3 rd week, 1 5  m l  ; 4th week and 
subseq uently, 50 mg/Kg. body weight (range 1 4.9-29.4 mI.) .  

9. Observations throughout Treatment 

A .  General 
( i) H aemoglobin and total white blood count-weekly. 
( i i) Different ial  wh ite blood count-monthly. 
( i i i) Ur i ne-daily (early morn ing and midday specimens) for 

albumin .  
( iv) Weight-weekly. 
(v) Plasma cholestero l .  
(vi) Seru m  proteins ; total, A :  G ratio  and  electrophoresis . (v) and 

(vi) were est imated m onthly during the fi rst 6 m onths, fortnightly 
du ring the second 6 m onths, and for pa irs 1 - 1 6, a single final reading 
during the period 1 5- 1 8 months.  
B. Leprosy. Smears from 6-8 skin s i tes, including both ear lobes, 
every three months. 

10. Assessment after Six Months' Treatment 

A. General. Each patient had a complete cl in ical examination, 
chest X-ray, smears, lepromin  and tubercul in  tests, colour photo­
graphs comparable to the pretreatment photographs and two 
biopsies from sites adjoin ing the pretreatment b iopsies. 

B. Independent Assessor. Before examination of the patients, 
their antecubital fossae were covered by plaster so that the macro­
cyclon i njection s ites could not be recogn ized . The assessor first 
examined cl inically each patient i ndividual ly, making detailed notes 
and charts of lesions. Al l  photographs and smear results were made 
avai lable, but  no biopsy reports. 

After each examination, by reference to his pretreatment notes the 
assessor passed an opinion as to the change if  any, in the patient's 
condit ion as fol lows : 

No change. Self explanatory. 
Improvement. 1. Slight-some d iminution in the size of 

lesions with or  without some return to normal 
pigmentat ion .  
2 .  Moderate-between s l ight and marked . 
3 .  Marked-marked d iminut ion in the size of 
lesions, and possible disappearance of some. 
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Deterioration. 1 .  S l igh t-some increase i n  the s ize of les ions .  
2. M oderate-between s l ight and marked . 
3 .  Marked-marked extens ion of lesions, with 
or without the appeara ce of new les ions .  

Having  completed the i ndivid ual assessments of the 2 members 
of a pair, the assessor then examined both of them together. Fi rst 
he decided which pat ient was in the better clinical condition, stat ing 
whether the d ifference was s l ight ,  moderate or marked.  Then using 
the detai led notes, charts and photographs, he decided which 
member of the pair had made the greater progress since the start of 

treatment, stat ing whether the d ifference in progress was sl ight, 
moderate or  marked . 

Finally, the assessor careful ly recorded d ifferences between the 
members of each pai r, and in part icular, the presence ( includ ing type 
and severity) or  absence of any react ion .  In  all assessments care was 
taken to dist inguish as far as possible between react ions and the 
underlying lepromatous state. 

11. Assessment after Twelve Months' Treatment 

At  the completion  of 1 2  months' t reatment, pai rs 1-22 were 
reassessed i n  the same way as at 6 months.  In add it ion the assessor 
decided wh ich member of each pai r had made the greater progress 
during the second 6 months of treatment, and whether the difference 
in progress was sl ight, moderate or marked . 

12. Assessment after Eighteen Months' Treatment 

All patients remain ing  i n  pairs 1 -9 were examined at 18 months 
in the same way as at  6 months .  In  addit ion,  for the pairs remai ning, 
the assessor decided which member of each pa i r  had made the 

greater progress during the third 6 months of treatment, and whether 
the difference in progress was sl ight, moderate or  marked. 

13. Treatment of Reactions 

A lthough i t  i s  generally agreed that ' lepra' reactions have become 
less severe and prolonged s ince the i ntroduction of the sulphone 
drugs, erythema nodosum leprosum (ENL) has become more common 
and chemotherapy i s  frequently i n terrupted on the grounds that 
reduct ion or  temporary cessation of treatment i s  beneficial 
(COCHRANE, 1 959). As  a result  in  past trials many patients received 
very different and smaller total dosages of suJphone from those 
prescribed in the relevan t  protocols .  In this trial it was decided to 
treat patients in reaction with any or al l  of the standard drugs 
including corticosteroids as i ndicated, but not to alter the dose of the 
trial drugs (dapsone and macrocyclon) un less al l  attempts at con­
trolling the reactions had otherwise failed. In  fact, dur ing the year of 
the tr ial ,  the dosage of dapsone and macrocyclon was never lowered ; 

n 



CHEMOTHERA PEUTIC TRIALS I N  LEPROSY 179 

one pat ient who was fol lowed for 1 8  months received a red uced dose 
of dapsone, and two short rest periods dur ing the th ird 6 months .  

Drugs used i n  the treatment of react ions incl uded stibophen,  
calci um laevul inate, chloroqu ine, ant ih istamines, teracycl i ne, pred­
n isolone, and corticotrophin . 

14. Treatment received 

The dosage prescribed was strictly adhered to . A l l  patients 
received 52-53 inject ions of dapsone ( 1 4.4- 1 4.7 g.) during the first 6 
months,  and those in group D M  received 26 inject ions of macro­
cyclon .  A l l  patients stud ied in  the second 6 months received a further 
5 1 -53 inject ions of dapsone ( 1 5 .3-) 5.9 g) . Those in group D M  
received a further 26 injections  of macrocyclon .  Total dapsone 
rece ived over the 12 months was 29.7-30.3 g. 

The thi rteen patients who were fol lowed for a further 6 months 
were whenever possible al lowed to l ive in the settlement .  The dosage 
of dapsone received during this  th ird period was therefore more 
variable, totall ing IO.0- 1 7. 5g. In addit ion,  the patient who only 
received 1 0.0 g. of dapsone was also given 88.5 g. of thiambutosine 
(DPT, S U  1 906). 

Results 

1. Scope of the Analysis 

I n  the standard type of cli nical trial, the resu l ts of the different 
assessments on  individuals in one treatment group are compared with 
those obtained on  patients in the other treatment group. By i ntro­
ducing the method of ' l ike pairs' it is also possible to analyse the 
differences in the results for the two members of each pai r ;  in addi­
t ion other resu l ts ,  e .g . ,  relative c l inical progress, which depend upon 
the direct comparison of the two members of each pair, may also be 
obtained. 

Although twenty-five pairs were admitted, during the course of 
the trial a n umber of patients were dropped . Thus, not on ly were the 
total numbers of patients reduced in the two treatment groups, but 
also proportionately a greater number of pairs was lost .  Because of 
this reduction in numbers the clinica l ,  h istological and bacteriological 
results are presented as comparisons  of the i nd ividual assessments 
on the patients in the two treatment groups; and in addit ion as a 
comparison of the relative cl in ical progress of the members of each 
pair, which can only be studied on the pairs. Other possible ad­
vantages of pairing patients in leprosy drug trials will be the subject 
of a separate report. 

2. Exclusions from the Analysis 

A. Patients 

Despite the careful  selection process, 6 patients absconded for 
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longer or shorter periods, a nd were therefore exc luded as fol lows : 
(i) from a l l  ana lyses : two D and one DM. 
(ii) from the 1 2 months' analysis : one D. 
(iii) from the 1 8  months' analysis : one D and one D M .  
One D patient developed pulmonary tuberculosis after 3 months' 

treatment, and was discarded . 
Both patients i n  pair 9 were excl uded because they had very mi ld 

leprosy, and thei r pretreatment biopsy ind ices were less  than 0. 5 .  
The number of  patients selected, and  complet ing assessments, is 

shown in  Table 1 .  

B. Pairs 
Whenever a patient was lost from a pair, the remain ing patien t 

was kept in the t rial for the subsequent group analysis. I n  addit ion 
at the end of the tria l ,  but  before ana lysis, the pairs were reconsidered 
especial ly with regard to their pretreatment c l in ical ,  bacteriological 
and histological characteristics. It was decided that the original  LL 
and BL classification of 3 patients was i ncorrect, and that their pair­
ing was unsatisfactory. Such retrospect ive reclassification i s  open 
to considerable criticism . H owever, this was the first t ime that the 
subdivision of lepromatous patients in to L L  and BL had been 
attempted in a trial us ing the method of ' l ike  pairs ' .  While the ease 
and value of the subdivis ion has been proved in practice, i t  i s  not 
surprising that some uncertainty existed over a few patients unt i l  
sufficient experience had been gained . 

Table I I  shows the number of pairs used i n  the analysis at each 
assessment. 

3. Clinical 

The assessment of cl in ical progress i n  leprosy is notoriously 
SUbjective. Nevertheless, by analogy with the method of rad iological 
assessment of progress used in the MEDICAL RESEARCH COUNCIL 
control led clin ica l trial s  in pulmonary tuberculosis ( 1 948 onwards) 
i t  was anticipated that the simple classification of progress made by 
the i ndependent assessor wou ld  be sufficient to detect any sign ificant 
d ifferences in the two treatment groups. 

For the statistical analysis,  the progress recorded for each 6 
months' period was scored as fonows : 

Improvement - marked 3 
moderate 2 

No change 

Deterioration -

slight I 
o 

slight - 1 
moderate -2 

marked -3 
All patients showed cl in ical improvement of a lesser or greater 

degree. The results are given in Table III .  
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A.  A nalysis of Individuals 
Even though there is some suggestion that group D M  made 

rather better clinjcal progress over the period 0- 1 2  months, none of 
the differences i n  the mean cl in ical progress between the two treat­
ment series attains statistical significance at the 5 % level . 
B. Analysis of Pairs 

Comparisons were made i n  the paired L L  patients, both of their 
relative cl in ical condit ion at each successive exam ination and of their 
relative cl inical progress over the various periods of the trial .  
(Table IV) . No obvious differences were detected. 

4. Histological 

All patients showed h istological i mprovement of a lesser or 
greater degree. The mean percentage decrease i n  the Biopsy Index 
was estimated for the period 0-6 months, 0- 1 2  months, and 0- 18 
months, for the LL and B L  patients. None of the mean differences 
between the two treatment groups attains statistical significance 
(Table V) . 

5. Bacteriological 

(a) Bacterial index. The majority of pretreatment smears from 
all sites were 5+ (48 %) and 4+ (42 %). Only 2 patients had one 
pretreatment smear site negative (in both cases a compulsory ear 
site), one patient being BL (No. 2 1 )  and the other, although LL, 

having rapidly progressive disease which had probably recently 
changed from borderline to lepromatous leprosy, and whose subse­
quent smears were always positive. 

All patients continued to have positive smears except for patient 
No. 2 1 -both ears negative at 6 months-and another BL patient­
one sk in site at 1 8  months.  

Every set of 6-8 smears from each patient was averaged . It was 
found that for 38 patients, 1 9  in both treatment groups i ncluding all 
BL patients, the end of treatment smears showed an i mprovement 
over the pretreatment results. In 3 patients (two D M ,  and one D) 
no change occurred i n  the smear results, and in 3 patients (one DM, 
and two D) the end of trial smears showed a slight deterioration. 

The mean decrease in the average smear results, pretreatment 
compared with 3 ,  6, 9 ,  12 and 18 months is shown in Table VI. 
None of the mean differences between the two treatment groups 
atta in statistical signjficance. 

(b) Bacterial morphology. Considerable evidence has recently 
been produced that leprosy bacilli in biopsy homogenates or smears 
which stain irregularly by the Ziehl-Neelsen method are almost 
certainlY,dead . The evidence has been summaried by WATERS and 
REES who have shown that, under the condit ions of this trial, a 
dramatic increase in  the percentage of i rregularly stairung orgarusms 
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occurs in the smears of lepromatous patients following the com­
mencement  of chemotherapy. After only 6-9 months' treatment,  on 
average 96 % of bacilli showed i rregular staining. Their report was 
based on the 39 patients i n  this trial who had had no, or  virtually 
no treatment whatsoever for leprosy. 

Table VII shows the mean decreases in percentage of uniformly 
stained bacilli for the 37  patients in whom the morphology was 
estimated throughout the trial. The decrease has been studied for 
the periods 0-3, 0-6, 0-9 and 0- 1 2  months, to determine if combined 
therapy speeded the change in bacterial morphology, which the 
smears of all patients showed . None of the mean d ifferences between 
the two treatment groups atta ins  stati st ical sign ificance. The periods 
9 - 1 2, and 1 2- 1 8  months have also been analysed to confirm that a 
constant minimum value of 3-4 % had been reached, and to exclude 
the possibility of the emergence of drug resistance. 

6. Reactions 

(a) Frequency and severity. Reactions are now perhaps the major 
cause of disabil ity to lepromatous patients on chemotherapy. The 
results have therefore been analysed to determ ine if t reatment with 
macrocydon affected thei r incidence and severity. Of the reactions  
experienced by the patients nearly all could be easily classified into 
the two groups suggested by JOPLING ( 1 959) which we have termed 
'Lepra Reaction' and ENL. 

Lepra reactions. Occurred chiefly during the first 6 months of 
treatment and were graded as follows : 

± doubtful reaction. 

+ definite mild reaction, usually responding to standard 
treatment. 

+ + moderately severe reaction, usually responding poorly to 
standard therapy, and often requiring corticosteroids for a 
short period .  

ENL. These reactions became more frequent as treatment pro­
gressed ; 1 8  of 32 LL patients at 1 2  months, and 9 of 10 at 1 8  months 
had ENL. Of the four patients with ENL at entry to the trial, one 
had received 1 6  and another 6 injections of dapsone before admission . 
Thus only two patients developed ENL while yet untreated . 

The severity of ENL has been graded as follows: 

+ mild, causing l ittle discomfort, and responding to 
standard therapy. 

+ + moderate, usually persistent, and not easily controlled 
by standard therapy. Where corticosteroids were 
given, the reaction was easily controlled by 5- 1 5  mg. 
prednisolone daily. 
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+ + + severe, persistent, causing very considerable dis­
comfort, unaffected by standard therapy; requiring 
20-35 mg. predn i solone daily for adequate control. 

+ + + + very severe, usually of the necrotic type, difficult to 
control even with 35-45 mg. prednisolone daily. 

The type and severity of reactions present at each assessment are 
shown in  Table VII I .  There is  no significant difference between the 
DM and the D groups at the pretreatment, 6, and 1 8  months' 
assessments. At ) 2 months the greater n umber of D group LL 
patients i n  reaction (Lepra and ENL) compared with group D M  is 
statistically significant  at the 5 % level. The corresponding difference 
for ENL reactions only is not significant, even when the intensity of 
these reactions is taken into account .  It may therefore be that the 
addit ion of macrocyclon to standard sulphone therapy reduces 
slightly the i ncidence of react ions (Lepra and ENL), but this is 
u ncerta in .  

(b) Effect on assessment of progress. There i s  considerable 
uncertainty whether reactions slow down the rate of i mprovement 
of patients on sulphone treatment .  A further series of analyses have 
therefore been made to investigate if any of the assessments have been 
affected by the presence or absence of a reaction.  Under the con­
ditions of this trial there is no evidence of any association between the 
presence of a reaction and the decrease i n  the biopsy index, the 
decrease in the bacteria l  index, the decrease i n  the percen tage of solid 
staining bacil l i ,  and the assessment of cl in ical improvemen t  over the 
periods 0-6 and 0- 1 2  months. Thus the sl ight difference in clinical 
progress between the two treatment series over the period 0- 1 2  
months cannot be explained solely b y  the greater frequency o f  ENL 
at 1 2  months in the D group. 

7. Comparison of LL and BL patients 

The relative clinical progress of the 38 LL patients compared with 
the 6 BL patients i s  shown in Table IX. This shows that the BL 
patients made greater progress ; the difference between the mean 
clinical progress of the patients with the two types of disease is 
significant at the 2 % level at 0-6 months, and at the 1 % level at 
0- 1 2  months. The differences in histological and bacteriological 
progress between the LL and BL patients has been shown in Tables 
IV and V, respectively. In addition,  1 9  of the 38 LL patients 
developed ENL but none of the 6 BL patients did.  

8. Lepromin Tests 

(a) Pretreatment. Al l  early and late reactions were negative (less 
than 5 mm.)  save for 2 LL and 2 BL patients who had 'doubtful' 
early readings of 5-6 mm.  
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(b) Six months. Five LL patients had early readings of 5-7 mm. 
One BL patient had an  early read ing of 8 mm. and another (No. 2 1 )  
who was suffering from a lepra reaction. had posit ive readings of 
1 1  and 1 0  mm. at 48 and 72 hours, respect ively. All other early 
readings and all late readings were negative. 

(c) Twelve months. All early and late readings were negat ive save 
for early readi ngs of 5-6 mm. i n  6 LL patients, and I BL who alone 
had doubtful posit ive (5-8 mm.) readings at 0, 6 and 1 2  months. 

9. Serum Proteins in relation to Therapy 

The average serum prote in  figures, total, and percentage albumin 
and gamma globul i n ,  have been estimated for the two treatment 
groups at 0, 6, 1 2  and 1 8  months. The decreases i n  the percentage of 
gamma globul i n  in the two treatment series has been analysed for the 
periods 0-6, 0- 1 2, and 0- 1 8  months,  and none of the mean differences 
attains  statist ical s ignificance. 

10. Evidence of Drug Toxicity 

(a) Dapsone. None of the patients showed any evidence of 
sensitivity. 

(b) Macrocyclon. 
(i) Plasma cholesterol. A significantly greater r i se was detected in 

the plasma cholesterol of the DM patients than of the D patients. 
Within 3-6 months of completing  the course of macrocyclon however, 
the level had returned to normal. The mean increases in plasma 
cholesterol are shown in Table X. 

(ii) Blood pressure. No effect was detected. 
(iii) Haemoglobin .  The average pretreatment haemoglobin level 

for all patients was 1 4. 1  g. % (range 1 7. 3- 1 0.9). A sl ight fall in average 
haemoglobin  levels occurred i n  both treatment groups in LL patients 
(DM, 0.82 and D,  0 .50 g. %) which was considered to be due partly 
to sulphone therapy and partly as a result of reactions. The lowest 
recorded figure in a patient with ENL was 9. 1 g. %. 

(iv) White blood count. No leucopenia was detected .  Leucocytosis 
often occurred i n  ENL, and also occasionally in response to i n ter­
current infections.  

(v) A lbuminuria. A fain t  trace of albumin was detected at t imes 
in early morning specimens of ur ine from all pat ients .  There was no  
evidence to connect i t  w i th  therapy. 

(vi) Weight .  Nearly all patients were in a satisfactory state of 
nutrition on admission.  The average weight gained in one year was 
41 lb. for the DM group, and 21 l b. for D group. 

(vii )  Skin rashes. Three patients i n  the DM group had brief 
episodes of irritant skin rashes which cleared without i nterrupt ion of 
macrocyclon treatment .  
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Discussion 

Under the cond it ions of the trial here reported there is no  
evidence that the  add it ion of  macrocyclon to  parenteral dapsone 
therapy significant ly alters the clinical ,  histological or  bacteriological 
rates of response to t reatment. Even the finding that the overall 
incidence of ' lepra' and erythema nodosum leprosum (ENL) 
reactions was sign ificantly lower in the combined therapy (DM) 
group must be t reated wi th  some reserve. For the mechanisms of the 
two types of react ion are almost certa in ly  very d ifferent  in  nature, and 
the analyses of their incidence separately (as opposed to the com­
b ined i ncidence) d id not yield statistically significant  results . It  is 
proposed to d iscuss in a further report the value of test ing new anti­
leprosy drugs in combinat ion with dapsone, together with possible 
refinements of the methods used in this tr ial .  

Leprosy in  Malaya, especial ly in the Chinese and Malay races i s  
very unstable. There is a marked tendency, in the absence of chemo­
therapy, for patients to deteriorate towards the lepromatous end 
of the spectrum or 'cont inuum' of WADE ( 1 961). The majority of 
undoubted lepromatous patients at Sungei Buloh Leprosarium are 
fo und on  careful cl i n ical examinat ion to have one or more plaques 
or annular les ions possess ing the characterist ics of borderl ine leprosy, 
and nerve enlargement  is often not completely bi laterally sym­
metrical . Yet in their  rate of progress and ul t imate prognosis ,  and 
also in their liability to develop ENL t hey resemble patients with 
clinically 'pure' lepromatous leprosy. I t  was therefore essential in 
this trial to make a careful classification of the patients studied, by 
using al l  available prognostic factors, clinical, histological, bacterio­
logical and immunological. The system of classification for 
research purposes suggested by RIDLEY and JOPLING has been 
adopted , and has worked well in practice. I t  was decided to admit 
near-lepromatous (BL) as well as pure lepromatous (LL) patient s  
to  the  tr ial ,  and once experience had  been gai ned , there was re­
markably l itt le disagreement over the correct classification of 
individuals. 

The relative severity of the disease in untreated patients admitted 
to Sungei B uloh is  probably related to the frequency with which 
lepromatous leprosy evolves from borderli ne leprosy in Malaya. 
The majority of lepromatous patients are already at the 
moderately severe ( L2) stage, even when the h istory of symmetrical 
spread is of only a few months duration .  Early p ure lepromatous 
patients (LI) are relatively uncommon, and were in  effect excluded 
from this trial as their biopsy indices are usually less than 0 .5 .  Thus 
all LL patients studied were at the L2 or L3 stages of the disease. 

With the facil it ies avai lable at  Sungei  Buloh leprosarium it was 
considered safe to give a h igh in i tial dose of dapsone (200 mg. twice 
weekly), and to i ncrease to ful l  dosage after only six weeks. This high 
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i n itial dose schedule probably accelerated and made more obvious 
the degenerative changes i n  the morphology of Mycobacterium 

leprae in our  patients, in this way aid ing the quantitative morpho­
logical assessments. No pat ient appears to have suffered any i l l  
effects from the prescribed dose schedu le. No case of su lphone 
sensitivity occurred, and the overall i ncidence of EN L (50 % of L L  
patients) i s  similar t o  other treatment series (DouLL et al., 1 957, 1 958,  
1 96 1 ) . 

Simi larly, the decis ion to keep patients with ENL on  ful l  ant i­
leprosy treatment (giving corticosteroids as and when req uired), 
while not generally advocated, has enabled the relationship between 
reactions and the response to treatment to be specially studied . As 
a result it would appear that the poorer response of EN L patients 
to chemotherapy which has been widely reported (DouLL et al., 1 957,  
DAVISON and KOOIJ, 1 957) i s  not due to a direct act ion of the ENL 
but to the reduct ion or cessation of active treatment compelled by 
the reaction. 

Because of the finding in  this tr ial that after 9 months' treatment 
96 % of bacill i  in sk in  smears are almost certain ly dead, it  has been 
suggested that drugs which assist in the breakdown of effete 
mycobacteria might be of special value i n  lepromatous leprosy. 
Because macrocyclon  has surface-acti ng properties, alters the 
sensitivity of red blood corpuscles to thermal shock, i s  thought o n  
theoretical grounds t o  act on  the mycobacterial cel l  wall ( LOVELOCK 
and REES), and is retained i n  monocytes for several weeks, it was 
decided relati vely late in the trial to study a number of patients for a 
third 6 months' period. This was written into the p rotocol, and pairs 
1-9 were assessed at 1 8  months after commencing treatment. There 
was, however, no  evidence either of a late effect of macrocyclon ,  or 
that macrocyclon speeded the destruct ion and removal by the body 
of fragmented and granular bacil l i .  

Summary 

1. A controlled clinical trial i s  reported of combined dapsone 
and macrocyclon therapy compared with dapsone alone i n  the treat­
ment of pure lepromatous and near lepromatous leprosy. 

2 .  Twenty-five untreated ,  matched pairs were admitted to the 
trial, and the fi nal analysi s  was made on 1 6  pairs and 44 patients, 
21 of whom received dapsone, and 23 combined therapy. 

3. The treatment regime was u nusual in that, (a) a high i nitial 
dose of dapsone (200 mg. twice weekly by i njection) was used ; 
(b) the ful l  dose schedule was maintained despite the occurrence of 
erythema nodosum leprosum. 

4. Under the carefully controlled conditions  of the tr ial  i t  was 
concluded that 

(a) All 44 patients showed i mprovement, 
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(b) the addit ion of macrocyclon to dapsone treatment failed to 
increase the rate of cl in ical, h istological or bacteriological movement,  

(c) the add it ion of macrocyclon may have reduced the incidence 
of react ions,  

(d) all  patients showed a dramatic fal l  in  the percentage of solid 
stain ing organ isms in sk i n  smears, and after 9 months on  average 
96 % of leprosy bacil l i  examined were i rregularly stained . 

Acknowledgements 

The Research U n it,  Su ngei Buloh Leprosarium, is under the 
auspices of the Malayan Min i stry of Health,  and is directed by a 
member of the scientific staff of the Brit ish Medical Research 
Counci l ,  seconded from the National Institute for Medical Research ,  
London .  The present trial was designed by Dr.  J.  A .  McFadzean 
with the assistance of a sub-committee (Drs. P. D'Arcy Hart, 
R. J.  W. Rees, D. S .  R idley and Ian Sutherland), and co-ordinated 
in London by the National Institute for Medical Research 
(Dr. R. J. W. Rees) . 

Grateful acknowledgements are made to Dato' Dr .  Mohd.  Din  
bin Ahmad,  Director of Medical Services, Malaya, and Drs .  K. M .  
Reddy and M .  K. Bhojwani ,  successive Med ical Superintendents of 
Sungei Buloh Leprosarium, for their support and encouragement. 

I wish special ly to thank Dr.  K. M. Reddy for act ing as Inde­
pendent  Assessor, Dr. D.  S .  R idley, Pathologist, H ospital for 
Tropical Diseases,  London,  for all h istological classifications and 
assessments, and Dr.  Ian Sutherland of the Medical Research 
Counci l 's  Stat istical Research Uni t  for the statistical analyses.  

I also wish to thank the Leprosarium staff, and in particular, 
Mrs. E.  Abbey, S.R.N., and her n ursing staff; I.nche Mohd . Bakri for 
techn ical assistance ; Dr.  M. R .  J. Snell ing for chest X-ray reports ; 
The Director of the Institute for Medical Research, Kuala Lumpur, 
and the Division of Biochemistry for supervision of the serum 
prote in  and plasma cholesterol determination s ; Major R. Thomas, 
R.E., F.R.P.S., for photographic advice ; and Imperial Chemical 
Industries, Ltd . ,  for supplying the macrocylon .  

Assessment 

Type of 
Leprosy 

Treatment 
Group 

DM 
D 

TABLE I 
Number of patients selected and completing assessments 

Pretreatment 6 months 
------ ------

LL BL Total LL BL Total 
-- -- -- -- --

·2 1 4 25 20 3 23  

19  6 25 18 3 2 1  

12 months 
------

LL BL Total 
-- -- --

1 7  3 20 

15 2 1 7  

18 months 
------

LL BL Total 
-- -- --

5 2 7 

5 1 6 
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TABLE II 

Number of pairs at each assessment 

Assessment 6 montlrs 12 montlrs 18 monlhs 
---j--------- --- ---------

Type of Leprosy LL BL Total LL BL Total LL BL TOlal 
--- --- --- --- --- --- --- ---

No. of pairs 1 6  I .17 1 3  1 1 4  4 - 4 

TABLE III 

Scores of Clinical Progress 

Type of Period Treatment No. of Mean 
disease (montlrs) series Patients Score SD SEm 

0-6 DM 20 1 .30 0.47 0. 1 1  
D 18 1 .22 0 .55 0.13 

6-1 2  DM 1 7  1.24 0.44 0.11 
D 1 5  0.93 0.26 0.07 

LL 
0- 1 2* DM 1 7  2 .59 0 .71 0. 1 7  

D IS 2.20 0.68 0. 1 7  

1 2-18 DM 5 1.00 0.00 0.00 
D 5 0.80 0.45 0.20 

0-6 DM 3 1 .67 0 .58 0 .33 
D 3 2.00 0.00 0.00 

6- 1 2  DM 3 1.67 0 .58 0 .33 
D 2 LSO 0.71 0 .50 

BL 
0-12* DM 3 3 . 33  1 .15 0.67 

D 2 3 . 50 0.7 1 0.50 

1 2-18 DM 2 LSO 0.7 1 0.50 
D I 1 .00 0.00 0.00 

* slim of readings for 0-6 and'6-12 months 

TABLE IV 

Comparison in paired LL patients of clinical progress in various periods 

Patient on DM better No Palienl on D beller Ihan 
than patient on D Difference Patienl on DM 

--- --- --- ---
Period No. 

(monllrs) of marked moderate slight slighl moderate marked 
pairs 3 2 1 0 J 2 3 

--- ---
0-6 1 6  0 I 1 8 6 0 0 

--- ---
6-1 2  1 3  0 2 5 2 2 2 0 

--- ---
0- 1 2  1 3  0 1 7 3 2 0 0 

--- ---
1 2-18 4 0 1 1 2 0 0 0 

---
0-18 4 0 0 1 3 0 0 0 

There is no obvious difference between the clin ical effects of the two treat­
ments in paired patients 
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TA BLE V 

Percentage decrease in Biopsy Index 

Type of Period Treatment No. of Mean ' 
disease (months) series Patients Decrease SD SEm 

0-6 D M  20 30.0 30.23 6 .76 
D J 8  23 .4  56.06 1 3 . 2 1 

0- 1 2 D M  1 7  5 1.3 2 1 .06 5 . 1 1  
D J 4  5 1 . 2 27.20 7 .27 

LL 
O- J 8  D M  5 5 5 . 6  3 7 . 70 J 6. 8 6  

D 4 7 5 . 6  1 8 . 5 2  9 .26 

0-6 D M  3 6 . 3  2 1 .96 J 2 .68 
D 3 47.6 3 8 . 5 2  22.24 

B L  0- 1 2 D M  3 82.2 J 8 . J 5  1 0.48 
D 2 7 3 . 8  22.98 J 6.25 

0- J 8  D M  2 87 .8  1 0.96 7 .75  
D 0 - - -

None of the above mean differences between the two treatment series 
attains stat ist ical s ignificance 

Type of Period 
di!ease (months) 

0-3 

0-6 

0-9 
L L  

O- J 2  

0- 1 8  

0-3 

0-6 

0-9 
B L  

0- J 2 

0- J 8  I 

TABLE VI 

Decreases in Bacterial Index 

Treatment No. of Mean 
series Patients Decrease 

D M  20 0.04 
D J 8  - 0.01  

D M  20 0.24 
D J 8  0.08 

D M  1 7  0.44 
D 1 5  0.22 

D M  1 7  0 .56 
D 1 5  0.25 

D M  5 0.48 
D 5 0 . 50 

D M  3 0 . 5 3  
D 3 0.07 

D M  3 0 . 5 3  
D 3 0.43 

D M  3 1 .07 
D 2 0.50 

D M  3 1 .20 
D 2 0.30 

DM 2 1 . 75 
D 1 1 .00 

SD SEm 

0.28 0.06 
0.40 0.09 

0.32 0.07 
0.34 0.08 

0.46 O. 1 J  
0 .50 0. 1 3  

0.48 0. 1 2  
0.46 0. 1 2  

O .4J  0. 1 8  
0 . 34 0. 1 5  

0.47 0.27 
0 .59 0 .34 

0.40 0.23 
0.75 0.43 

0 .60 0 . 3 5  
0 .57  0.40 

0.72 0.42 
0. 1 4  0. 1 0  

1 .06 0 .75  
0.00 0.00 

None of the above mean differences between the two treatment series 
attains statistical s ignificance 
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TA BLE VII 
Decreases in Percentage of Uniformly Stained Bacilli 

Type of Period Treatment No. of MeNn 
disease (months) series Patients Decrease SD SEm 

0--3 D M  1 8  34.2 1 9. 5  4 .6  
D 1 6  3 7 . 3  23 .0  5 .7  

0-6 D M  1 8  42. 1 2 3 . 8  5 . 6  
D 1 6  45 .2  25 . 5  6 .4 

LL 
0--9 D M  1 5  44.9 24.4 6.3 

D 1 3  48.4 25 .9  7 .2  

0- 1 2 D M  1 5  44.0 24.0 6 .2  
D 1 3  4 8 . 3  25 . 1 6 .9 

0--3 D M  I 42.0 - -

D 2 30. 5 34.6 24. 5  

0--6 D M  I 5 5 . 0  - -

BL D 2 3 3 . 5  3 7 . 5  26.5 

0-9 D M  I 56.0 - -

D I 7 .0 - -

0-1 2  D M  I 5 3 .0 - -

D I 6.0 - -

None of the above mean differences between the two treatment serres 
attains stat ist ical sign ificance 

Type 
of 

disease 

LL 

B L  

TABLE VII I 

Frequency and intensity of Reactions of the two types 

Examination Treatment No. of 
series patients + 

Pretreatment D M  20 I 
D 1 8  I 

6 months D M  20 3 
D 1 8  0 

1 2  months D M  1 7  2 
D 1 5  4 

1 8  months D M  5 3 
D 5 I 

Pretreatment D M  3 0 
D 3 0 

6 months D M  3 0 
D 3 0 

1 2  months D M  3 0 
D 2 0 

1 8  months D M  2 0 
D 1 0 

Type and intensity of Reaction 
-

ENL + +  + + +  + + + +  
- - -

2 0 0 
0 0 0 

- - -
I 2 0 
3 0 I 

- -
4 I 0 
3 I 3 

-
I 0 0 
3 0 I 

- - -
0 0 0 
0 0 0 

-
0 0 0 
0 0 0 

- -
0 0 0 
0 0 0 

- -
0 0 0 

LEPRA 
± + 

5 3 
7 4 

- -
3 I 
2 I 

- -
I 0 
I I 

- -
0 0 
0 0 

- -
2 0 
0 2 

- -
0 0 
I 0 

- -
I 0 
0 0 

- -
0 0 

0 0 0
1

0 0 

+ +  None 

0 9 
0 6 

0 1 0  
I 1 0 

0 9 
0 2 

0 I 
0 0 

0 I 
0 I 
0 3 
0 2 

0 2 
I 1 

0 2 
0 I 

The difference between the two treatment serres In the proport ion of LL 
patients i n  reaction (EN L or Lepra) at 12 months is  statical ly significant 
at the 5 % level. The corresponding difference for ENL reactions only is 
not significant, even when the intensity of these reactions is taken into account  
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TABLE IX 
Relative clinical progress of LL and BL patients 

Period 
(months) 

0-6 

0- 1 2  

0-1 8· 

Period Mean score for 
(months) clinical progress 

LL BL 

0-6 1 .26 1 .83 
0- 1 2· 2 .4 1  3 .40 

·Based on sum of readings for 0--6 
and 6- 1 2  months 

The difference between the mean 
clinical progress of pat ients with the 
two types of disease is significant at 
the 2 % level at 0-6 months and at 
the 1 % level at 0- 1 2  months 

TABLE X 
I ncreases in plasma cholesterol 

(both types of d isease combined) 

Treatment Number of Mean 
series patients Increaset SD 

D M 23 58.4 53 .8  
D 2 1  25 .8  5 1 .7 

D M  20 69.0 58.0 
D 1 7  1 3 . 1  65 .0 

D M 1 5 1 2. 3  32 .8 
D 1 2  26.0 59.3 

t mg. per cent 

SEm 

1 1 .2 
1 1 . 3 

1 3 .0 
1 5 .8  

8 . 5 
1 7 . 1 

• The ' 1 8-month' readings were made between 1 5  and 1 8  
months 

The mean i ncrease in  the DM series was significantly greater 
than that in the D series at 0-6 months (at the 5 % level) 
and at 0-1 2  months (at the 1 % level) 
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C H EMOT H E R A PY OF L E P ROSY CH I EFLY 
W I T H  S U LFA M ETHOXYPY R I DAZI N E  

by TADASHI H IRAKO, M.D .  * and HOSAKU SAKURAI ,  M .D .  t 
I n  Japan, the use of chemotherapy with sulphonamide such as 

Promine D DS, etc . ,  for leprosy has been widely practised since 
about 1 950. This type of treatment has been so successful, that along 
with the merit of early . diagnosis and treatment, there i s  a good 
possi bility of the leprosy patients being al lowed to return to their 
com munities after treatment .  H owever in 1 955 ,  we found some 
relapsing cases, and the majority of them were resistan t  to Promine.  
I n  our  leprosari um (Tama Zenshoen), about 1 200 patients were 
admitted and there were approximately 30 relapsing cases each year 
(Table I ) .  Because of this we changed to use of DDS for these 
Promine-resistant cases. These cases i mproved temporarily, but soon 
became resistant to D DS.  Next, we treated them by thiourea 
derivatives, but they became non-effect ive after two years treatment, 
and drug resistance once again appeared . One of the interest ing 
things noted on the chemotherapy of leprosy i s  the following : 
Promine as you know, is one of the DDS derivatives, nevertheless, 
DDS is effective in Promine-resistant relapsing cases. This  has been 
observed not only i n  su lphonam ides but also i n  thiourea derivatives. 
S imi larly, cases which are resistan t  to Dimethylamino T.C.  
(TAMEMASA) were susceptible to Butoxy T.C.  (BUU HOI) .  These 
features of lepra baci l l i  are not  seen in other bacteria .  This situat ion 
encourages the tr ia l  of Sulfamethoxypyridazine for relapsing  cases 
as well as new cases of leprosy. 

TABLE 1 .  RELAPSING CASES By 'yEARS. 

Year 
Type '54 '55  ' 56  '57 '58 '59 '60 '6 1 

Lepromatous 1 3  63 26 2 1  39 4 1  48 40 

Non-Lepromatous 2 3 2 2 3 0 3 

S ulfamethoxypyridazine also has been useful for tuberculosis ,  so 
we felt that i t  will be beneficial for leprosy. This is another reason 
for using Sulfamethoxypyridazine as a treatment  for leprosy. 

H2N O S 0 2 N H O o C H, 

Sulfamethoxypyridazine "Lederkyn" 

• National Leprosarium Tamazenshoen.  

t National Leprosarium Nagashima aiseien .  

V 
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Materials and methods 

( I )  0.75 gm every other day, given oral ly to 55 cases. 

(2) 0.5 gm daily, given orally to 45 cases. 

The number of t reated cases with Sulfamethoxypyridazine was 
1 00, and all were lepromatous leprosy. (Table 2) .  

TABLE 2 .  NUMBER OF CASES 
1 .  New case 
2. Relapsing case 

(i) simple relapsing case 
(ii) drug-resistant relapsing case 

3 . Cases that had failed to become bacterio­
logically negative by other drugs and changed 
over to ' Lederkin' 

4. Others 

Periods of medications 

24 Months 
.1 8  
1 2  
6 
3 " 

less than 3 M onths 

Evaluation of treatment results 

Discussion 

Effective 
Ineffective 
(Epithelioid cell react. )  

Method I 
1 3  

0 
24 

4 
4 

45 

Method I 
0 
3 

1 0  
2 1  

5 
6 

45 

Method I 
42 

3 
(4) 

45 

1/ Total 
2 1 5  

3 3 
49 73 

0 4 
I 5 

55  1 00  

If Total 
9 9 
7 1 0  
8 1 8  
8 29 

1 5  20 
8 1 4  

55  100 

If Total 
54 96 

I 4 
(5) (9) 

55 1 00  

Thi s  drug was  effective to both new and old cases .  Erythema 
nodosum leprosum has been observed in several cases. 

For the past two years or  so, on patients in which Sulfamethoxy­
pyridazine has been used for antileprotic purpose, no particular 
side effects i ncluding deleterious act ions on the l iver, k idney, or 
hematopoietic system have been observed . Some of the patients have 
complained of gastric disturbance due to the oral administrations, 
but this complaint has not been such as would cal l  for discont inuat ion 
of treatment. 

Drug resistance appeared from about one and a half year to 
two years and only a small number of cases have shown relapsing 
(Fig. 1 ) .  

Durjng the treatment with Sulfamethoxypyridazine, Epithelioid 
cell reaction or so called Pseudoexacerbation de Souza Lima was 
observed sometimes. When this reaction occurred in lepromatous 
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cases, aU c l in ical findings became s imi lar  with those of tuberculoid 
cases. Lepromin reaction became posit ive, serologic lepra reaction 
became positive to negative and al so, bacil l i  �oon became negative. 

After close examination of tbe early d ischarged lepromatous  
cases, i t  was found that a lmost a l l  tbese patients revealed that 
Epitbel ioid cel l  react ion was regarded to be Pseudoexacerbat ion .  

Therefore, we thin k  that  i t  i s  necessary for the treatment  of 
chronic inflammatory diseases such as tuberculosis,  leprosy, etc . ,  
to use  not on ly drugs, but  a lso to use  th is  biological act ion .  
Ut i l izat ion of biologica l act ion as a means of cure, helps speed up  the 
course of treatment of such chronic i nflammatory diseases. 

B . l . 

5 , 0 

4 . 0  

3 . 0 

2 . 0  

1 . 0  

Fi g . l A v e rage s o f  B a c i l l ary I n d e x  

a f t e r  t r e a t m e n t  w i t h  
S UL FA ME T H O X YPYR I DA Z I NE 

\ 
\ 
\ 
� " 

'� ... .... ... 

Me t h o d  1 
M e t h o d  I I  

B e fore 3 6 9 1 2  1 8  2 4Mo . 

Epithel ioid cel l  reaction i n  lepromatous  leprosy derives from two 
causes. One is  Acute Infiltration Taj i ri ,  due to relapse of tbe diseases. 
These patients, after years of treatment,  develop a raised indiv idual  
resistance to leprosy baci l l i  and the strong resistance thus acquired , 
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Case 2. New lepromatous case. 35 years old, 

Before the treatment One year after the treatment 
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expressed itself as re lapse with tuberculo id response. S i nce the use 
of cha u lmoogra oil many years ago in  Japan,  several pat ients with 
the epithe l io id cel l  reaction occurred and such causes have occu rred 
every year. S ince the common use of chemotherapy, the occurrence 
of such cases, as ment ioned above, has i ncreased, on ly  a l i ttle, but  
st i l l  amounts  to only a smal l  proport ion of the tota l  number of cases. 

Th is  type of react ion ,  we shal l ca l l  'Secondary lepromatous 
improvement'  si nce the pathologic improvement occurs as 
secondary to re la pse of the d i sease. 

Another substant ial  form of improved reaction ' Pseudo­
exacerbation de Souza Lima'  has been observed only after the 
common use of chemotherapy. This type of reaction i s  seen with i n  
one year after the treatment .  Cases with t h i s  type o f  react ion 
( improvement) have grad ual ly i ncreased due to early d iagnos is  and 
i ntensive treatment.  

The latter type of i mprovement i s  designated as ' Primary 
lepromatous improvement' ,  s ince th i s  forms the substant ia l  improve­
ment of the pathological cond i t ion .  And both types together, we 
sha l l  cal l 'Epithel ioid cel l react ion in lepromatous leprosy'. I nci­
dental ly, these natures are the same as t uberculoid leprosy. The 
occurrence of the epithe l io id cell. react ion in the form of Pseudo­
exacerbation of lepromatous leprosy dates back to the i n i t ia l  cl i n ical 
appl icat ions of sui phone drugs. 

It i s  experimentally bel ieved that su lphone drugs cause a strong 
act ivat ion of ret iculoendothel ial  st imulat ion.  Therefore, we bel ieve 
this i s  the reason for the occurrence of this phenomenon.  On the 
other hand, i t  i s  common knowledge that thiourea preparations 
produce a few reactive i nflammations .  In  more than 1 00 cases given 
th iourea preparat ions in our leprosarium, the development of 
epi thel ioid cel l  reaction has not been observed in any of the cases, 
but in those cases us ing sulphone drugs this reaction  occurs very 
often .  I t  is believed that sulphone drugs cause a strong activation of 
the reticuloendothelial system, and Sulfamethoxypyridazine i s  able 
to remai n  long time in effective blood levels, consequently developing 
stronger and longer action on the R .E .S .  than sulphonamide such as 
DDS or Promine, etc. In fact, the occurrence of epithel ioid cell 
react ion was observed in 9 cases out  of 1 00 cases given these drugs 
(about 1 0  %). Hence, su lfamethoxypyridazine may be regarded as 
very useful for the complete cure of leprosy and for shorten ing  the 
period of treatment .  

Summary 

Sulfamethoxypyridazine has been used for drug-resistant, 
relaps ing cases and for new cases making a total of about 1 00 
lepromatous cases. Th i s  drug was effective i n  both new and old 
cases and had no particular side effect within the 24 months when 



202 LEPROSY REV I E W  

observations have been done. During t he  t reatment with su lphone 
drugs, Epithel io id cel l reaction or so called Pseudoexacerbation de 
Souza Lima was observed . When th is  react ion occurs in  lepromatous 
cases, al l  cl i n ical findings became s imi lar to those of tuberculoid 
cases and the baci l l i  also became negative soon .  

So  we  consider that i t  i s  necessary for the  t reatment of  chronic  
i nflammatory diseases s uch as tuberculosis or leprosy, etc . ,  not only 
to receive a specific drug but a lso to ut i l ize this biological act ion.  
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A N T I T H Y RO I D S U BSTA NCE AN D L E P ROSY 

by Dr. BERNARDO ROJAS, 
Cali, Colombia, South America. 

The theory beh ind the use of ant ithyro id substances in the 
treatment of leprosy was origi na l ly presented in J 957 by Dr. ARTURO 

O' BYRNE in  a prel im inary note to a meet ing of directors of dis­
pensaries and leprosaria of the Republ ic of Colombia. Later, in 
May 1 958 Dr. O'BYRNE presented his  thesi s  before the First National 
Congress of Lepro logy in the city of Cartagena, Colombia .  

The im portance of th i s  theme i s  u ndoubted . I believe that the 
theory of the importance of iodine i n  relat ion to the bact(!ria wil l be 
of great assistance i n  solv ing the problem of rational  therapeutics of 
leprosy. 

One of the basic postu lates which have to be investigated ful l y  is 
that of seek ing and finding existing analogies between known 
ant i thyroid drugs and leprostatic drugs ; for the chemica l ,  bio­
chemical ,  and physiological relat ionships of the compounds in 
question show us that the basis of their action can be expressed as 
hypoiodaemic act ion affect ing the thyroid gland directly, and 
ind i rect ly the tissue iod ine. 

As a confirmed fact we k now that the iodine of iodine com­
pounds is very harmfu l  to the leprosy patient .  As  A. O'BYRNE says 
"The relatively s imple consequence that a substance administered 
i n  the course of an infectious disease is harmfu l  to the patient and 
causes the mu lt ipl ication of the infecting agent, derives from the fact 
that it enhances the vitality of the microbe at the expense of the life 
of the patient ." 

I n  future investigations we should take into account  whether we 
shou ld  think of the leprosy patient more as an hyperiodaemic than 
as a hyperthyroid. 

If  the i ncrease of iodine in the blood causes exacerbation of the 
lepromatous lesions, diminution of iodine in the blood can provoke 
a regression of the disease. 

Up to this day leprosy lacks a specific and rapidly acting curative 
medicament, and this has not been due to lack of experimentation 
but to lack of exact knowledge about the pathogenesis, that i s  to say, 
we lack a 'biological model', for reasons known to all . Because we 
do not have this biological model in  animal experimentation, the 
d ifficu l t  therapeutic problem in  leprosy must be studied directly in 
patients. So i t  i s  that  in  leprosy a logical lack of confidence exists in  
every new treatment which tries to rise. 

Ant i thyroid drugs present as possibilities in the treatment of 
leprosy because of exist ing analogies between iodine on one hand, 
and th.e thyroid gland on  the other, a l so between t i ssue iodine and the 
harmfulness of iodine, as m uch for tuberculosis as leprosy patients. 
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The ant i thyroid s ubstances are the most  powerfu l  ant ioxidants 
which can operate in the t i ssues ; they operate through the med ium 
of  iodine and can  change the  background and make  i t  favourable to  
the  prol iferat ion of  the baci l l i .  

The thyroid gland ha s  an  enormous capacity to store iodine, 
up to 500 t imes more than any other body tissue. 

In thyroid hyperact iv i ty there i s  a d im inut ion of thyro id iodine 
and an increase of blood iodine, both of which are signs of over­
secret ion of thyroxine .  One can suppose an i ncrease of t i ssue iodine .  

The act ivity of the gland shows many variat ions .  For example 
i t  decreases during old age, u nder raised temperatures, during 
chron ic d i seases, and as a resu l t  of tox ic  influences, etc. I t  increases 
through seasonal fluctuat ions,  during adolescence, du ring  ch i ld­
b ir th ,  through emot ional  t rauma,  during  the menopause, etc. 

The leprosy patient u ndergoes frequent react ions  in his d i sease, 
and these reactivat ions coincide, and not by mere chance with 
periods of thyroid hyperactivity.  We have observed these outbreaks 
and leprosy reactions  during the premenstrual epoch, dur ing child­
birth, i n  adolescence, in seasona l  changes and even very often during 
emotional u psets, and we have seen their  attenuat ion and the develop­
ment of ben ign forms of leprosy in old age, when they are accom­
pan ied by other chronic d i seases, o r  when there is  a change caused 
by toxic i nfluences . 

One wonders if the leprosy patient  could arrive at the stage of 
being cons idered as an  atypical form of hyperiodaemic hyper­
thyroidism ? 

Various atypical forms of hyperthyroidism coincide with the 
i n it ial  typical forms suffered by most leprosy patients, namely the 
dyschromic forms (whether hyperchromic, acromic, or  hypo­
chromic) ; profu se sweat ing ; amyotrophy and swel l ings of the l imbs ; 
neuri t i s  and polyneur i t i s ; muscular asthenia and functional im­
potence ; impaired nutri t ion ; hepatic i n sufficiency ; hepatic lesions ; 
psychophysical i n stabi l i ty ; changes i n  the m ucosae, such as rhin it is ; 
etc. 

If we admit  that the leprosy patient is a hyperiodaemic hyper­
thyroid,  i t  can be expected that as a consequence of antithyroid 
t reatment the stabi l i ty of the thyroid gland i s  on ly attained after 
several months and even years, but this does not include the fact 
that the iodine concentration in  the t issues and in the c irculat ion may 
fall  in a relat ively short period of time. 

The antithyroid substances work rapidly and surpris ingly. 
l'tlUr 6 to 8 months the therapeutic progress is relatively slow. 
l Ots may be expla ined becau se the antithyroid drugs at  present  in 
use work more on the thyroid gland than on the tissue iodine, 
that i s  to say they impede the transport of glandular iodine to the 
tIssues. 
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The rapid i n it ial  improvement is explained by the decrease of the 
iodine in the blood and in the t i ssues. 

ROSALINE  PITT- R IVERS says " Possibly the human being as well as 
experimental an imals may respond to a physical or  emotional stress 
by an i ncreased activity of  the suprarenal  cortex . In the same way if 
for any reason the suprarenal cortex fa i l s  in its response and hence 
i f  the inh ib i tory effect of the corticosteroids on the prod uct ion of 
thyrotrop ine does not present ,  a thyroid hyperact ivity is prod uced ."  
We add that  thyroid hyperactivity wou ld  aggravate the  evol ut ion of 
leprosy, and so we have 'found in our  experience. 

In  this con nect ion we should remember that Dr. OBERDORFER 
proposed the use of d iphtheria toxoid as a protect ion for the supra­
renal gland,  bas ing th is  on his theory of su prarenal i n sufficiency in  
leprosy pat ients due to d ietary consumption of sapotoxins .  

Tak ing i nto account  what has been sa id we should perhaps 
i n terpret the N Factor of ROTBERG as a const i tut ional variat ion i n  
the iodine content of the t i ssues. Hence we  can say that human 
bei ngs lack ing the factor of resistance would form a group with too 
m uch iod ine in  the blood , or the M itsuda-negat ive pat ients. On the 
other hand the human group which possesses the factor of resistance 
would be Mi tsuda-posit ive and possess too l i tt le iodine i n  the blood . 
A th ird group can be separated out, namely the ' i ndeterm inate', 
which fluctuate from one to the other. Th is  group would coincide or 
be the analogy of the 'overlapping group'  as described by ASTWOOD 
and CASSIDY, that is patients who cannot  be exact ly described as 
hyperthyroid  or hypothyroid . 

In our experience the lepromatous leprosy patien t  is able to take 
many t imes more than the maximum therapeutic dose usable in the 
hyperthyroid patients .  Therefore i t  i s  advised to begin the treatment 
with dosage not less than 40 mgm. dai ly of meth imazole or 1 20 mgm. 
daily of propyl-thiouraci l ,  unt i l  in a few days .the progressive dosage 
is reached which fits the reactions  and the development of each 
patient.  

The fear of hypothyroidism is or should be very remote and 
up to now has not in truded itself except in a very smal l  n umber of 
patients. To meet th is  threat it  suffices to s uspend the treatment for a 
necessary t ime.  

In my opin ion i t  i s  advisable, after 6 to 8 months of t reatment by 
methimazole or by propyl-thiouraci l ,  to use a modern anti  leprosy 
drug such as DDS in dosage of 25 to 50 mgm. dai ly .  

We should pay attention to  the fact that DDS has an un ­
doubtedly  antithyroid  chemical structure .  

The init ia l  v iolet  or erythematous colour of the lepromatous 
les ions  i s  changed by the treatment into a brownish colour  and later 
takes on a pigmented melanot ic t int ,  remain ing thus for an indefinite 
period of t ime. The pigmented melanotic t int i ncreases on cont inu ing  
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the treatment  by  ant i thyroid drugs of the methimazole type. I n  some 
persons the melanotic t int decreases i f  the ant i thyroid drug dosage is 
red uced . In other persons there i s  a new change to a p igmented 
erythematous t in t  when the drug is s uspended or changed . 

Not aU leprosy patients are su i table for the ant ithyro id treatment, 
but  those who benefit most from the use of these drugs are those in 
whom greatest malignity exists, namely those with diffuse infil­
trations,  lymphangitis ,  frequent lepra reactions, papulo-m ucosal 
les ions, also reactional  tuberculoid cases, and those with local ized 
s igns of obstructive rnin i t i s ,  or polyneu ritis, or lepromatous pat ients 
with hyperaesthesia. 

The ant ithyroid drugs are of very l itt le use i n  pat ients who have 
been treated extensively with other leprostatic drugs and in those 
very extensively nodular. It is poss ib le that in these latter patients 
there should first be appl ication of physiotherapy. 

As a 'note in the margin '  we shou ld l i ke to point  out the ant i ­
thyroid chemical const i tut ion of C iba- 1 906. 

The improvement obtained with the ant i thyroid drugs in leprosy 
can not yet be claimed to be permanent,  d ue to the short period of 
experimentation so far. The q uest ions ari s ing in connect ion with th is  
new theory are so numerous and the fac i l i t ies for solvi ng them so 
few. 

From persona l  commun icat ions  from Dr. O' BYRNE i n  recent 
months it can be said that modificat ions and progress have been made 
in the use of ant i thyro id drugs in the treatment of leprosy. 1 con­
sider these modifications  logical and am in accord with them, as 
fol lows : 

1 .  The dosage of methimazo le has fluctuated around 1 00  mgm. 
dai ly, and of propyl-thiouracil around 500 mgm . dai ly .  

2. The therapy of these substances ha.s become associated with 
what Dr. O' BYRNE calls  the 'ant i thyroid diet' ,  namely a dietary 
regime i n  which salt-free iodine is used, an abundance of vegetables 
of the Brassicae or Crucifera type, a scant i ness or suppression  of 
foods too rich in the amino-acid tyrosi ne, foods which could 
influence the organic deposit ion of iodine, the preferent ial use of 
poly-desaturated vegetable oi ls  (which have been recognized for a 
long t ime as ant ithyroid). 

3. Relative decrease of carbohydrates in the d iet and progressive 
i ncrease i n  the protei ns and in the polysaturated fatty acids. 

4.  Prohi bi t ion of fish and every food of marine origi n .  

5 .  The prudent u se  of  wine i s  advised , or of glucose, i n  i t s  role as 
reducing substance. 

6 .  In some cases there has been added to the methimazole or the 
propyl-thiouraci l a solut ion of sod i um thiocyanate in drops up  to a 
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dose of 300 to 400 mgm. dai ly. Th is  associat ion has the special  
object to speed up the el im i nat ion of iodides by the k idneys in 
accordance with the observat ions made by VAN DER LAA N .  

7 .  With the object of decreasing the t issue iod ine in  lepromatous 
pat ients one can equally use the captu re of the iodides in the gastro­
in test ina l  canal .  

W e  know that the iodine i o n  e l iminated through the gastric 
j u ice, the bile, or  the other i n test inal j u ices, is absorbed aga in  with 
great speed and efficiency by the i ntest ine, i n  such a way that the 
loss of iodine ion  by the i n testi nal ro ute or  foeca l route i s  ins ign ifi­
cant .  I f  we admin ister classic antithyroid drugs to a lepromatous 
patient, these substances produce the i nh ibi t ion of the synthesis of 
the thyroid hormone, that i s ,  i n terfere with the i ncorporat ion of 
inorganic iodine within the prehormonal organic compounds .  Hence 
we can accept  that as a first conseq uence of the admin i strat ion of 
ant i thyroid s ubstances, there i s  an i ncrease of the e l im inat ion of the 
iodine ion by the b i l iary and gastric tract, s i nce the said iodine ion  
has  fai led to be  used in  the  making of  thyroid hormones. 

If s imultaneously with the methimazole or with the propyl­
thiouraci l we admin i ster a substance which can trap the iodine ion 
i n  the i n testine, a substance which at the same t ime would not be 
absorbable by the i n test inal  m ucosa, we w i l l  have succeeded i n  
i ncreasing the e l iminat ion o f  iodine b y  the foecal ro ute. 

The substances which are met with at the present  t i me in experi­
mentation associated with methimazole or propyl-th iouraci l  are 
s uccinyl s ulphathiazole and sulphaguanid ine .  

Some lepromatous  leprosy patients treated with these modifica­
t ions in recent  months have obtained appreciable improvement  
compared with that obtained w i th  the  exclus ive use of meth imazole 
or  propyl-thiouraci l .  

8 .  A new path of  i nvestigation  i n  order to  confirm the possi­
b i l i t ies of this theory is quantitative analysis C?f iodine in the skin of 
leprotmaous leprosy patients .  Such an analysis would be compared 
with the sk in  of patients free of leprosy resident i n  several countries 
of the world. 

Summary 

The logical treatment of leprosy should be related to the iodine 
. metabol ism. 

The bas is  of act ion of ant i leprosy drugs i s  the hypoiodaemic 
concept .  To acqu ire or not acqu ire leprosy depends on  the greater or  
less proportion of circulating iod ine  or t issue iodine. The dosage of  
antithyroid  drugs adm in istered to leprosy patients should be  greater 
than that given to hyperthyroid  patients .  It has been shown that they 
are wel l tolerated . 
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Not a l l  leprosy pat ients respond to the act ion of the ant i thyroid 
drugs, j ust as not al l have the same iod ine proport ion .  

The quant i tat ive analysis of sk in  iod ine i n  pat ients of lepromatous 
leprosy cannot be d ispensed with .  
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A PR E L I M I N A RY ST U D Y OF T H E  
T H E RA PE U T I C  E F F ECTS O F  ' V  A D R I N E' 

I N  L E P ROSY 

by Dr. J A MES A Y A  R A M ,  M . B . ,  B . S . ,  

Honorary Superintendent, Leprosy Hospital and Home, Tarn Taran, 

Dist .  A mritsar, Punjab, India. 

Vadrine i s  a new Ant i - Leprosy drug with the chemjcal name of 
2-PY R I DY L-(4)- 1 ,3 ,4-0 X D IAZO LON-(5) p-A M I N O-SA LICYL­
ATE, the fo l lowing chem ica l form ula : 
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2-Pyridyl-( 4)- 1 ,3, 4-oxdiazolone-(5)-p-amillosal icyla I e 

I ts  t ubercu lostataic act ivity was tested by B RODHAGE and SMITH 

as early as J uly, 1 955  in vitro and in vivo and was found to be eq ua l  
to  tha t  INH wi th  much lower toxicity in  gu inea p ig  tests. 

It has been tr ied as wel l  reported on from Br i ta in and from 
Rhodesia by JOPLI NG and RIDLEY and A LLAN . In  another report 
B RECHET says that Vad rine has advantages in i ts rapid act ion i n  the 
first 1 2  to 1 8  months,  i ts  lack of  toxicity and side effects and its 
react ions are at  a m in imum ; when tried a lone i t  was fou nd to develop 
drug res istance after about a year by JOPLING.  BRODHAGE has tested 
th i s  drug on an imals ,  part icu larly rats, a long with DDS on m urine 
leprosy, experimental ly in t roduced i n to the testes .  He has reported 
that  both the drugs si ngly have very l i tt le effect on the baci l l i ,  while 
together they i nh ibi t  the i ncrease of mycobacteria to a marked degree . 
In muri ne leprosy, he says, Vadrine i s  superior to DDS.  

As far as i s  known th i s  d rug has not  been tried i n  I nd ia .  Ten 
thousand tablets of 400 mgm. each of Vadrine were placed at our  
d i sposal by  Ed . Geist l ich Sons, Chemical Works, Switzerland,  for 
tr ia l  at this leprosar ium i n  M ay last year. It was decided to try i t s  
effects on  patients having nasa l ,  ocular and laryngeal les ions in  
conj u nction with the usual  dosage of 600 mgm. per week of D DS.  
The dosage selected for th is  pre l iminary report of Vadrine was 
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1 0  mgm. per kg. of body we'ight th ree t i mes a day, i .e .  30 mgm. per 
kg. of body weight daily. 

This  treatment was started on  J I patients after complete 
examinat ion of nose, eyes and larynx and also general examinat ion to 
exclude any other d i sease accompanying leprosy. The treatment was 
cont inued for 3 months .  

No controls were stud ied as these pat ients had been steadi ly  
gett ing worse i n  spite of the fu l l  dosage of D DS for the last  6 months 
and nothing else did any good to thei r nasa l ,  ocular and laryngeal 
leprosy. 

The greatest effect of th i s three monthly experiment was seen in 
nasal leprosy, the results of which were recorded in I I  patients as 
'good ' or 'very good' ,  both cl i n ica l ly  or bacteria l ly ; the bacterial 
i ndex was negat ive in 1 case in the nose, and I or  Jess than I i n  a l l  
others, after an i n i t ia l  bacter ia l  i ndex i n  the  nose of 6 ,  5 or 4 .  

Very l i tt le effect was seen on  ocular and laryngeal leprosy. At  
the  end of three months the nasal smears were again taken and 
showed a marked i mprovement in  baci l lary i ndex. The baci l l i  i n  
most o f  the cases appeared i n  broken forms which are considered 
to be non viable bac i l l i  accord ing to the latest view. In some cases 
the nose became free of leprosy baci l l i ,  which considering the fact 
that general ly i t  i s  the last part to be free, is remarkable.  

In the natural progress of the d i sease in the nose, the first 
microscopic change noticed is the general swel l i ng  of the cartilagi­
nous  parts. I n  this series case No . 6 Shri G uru Pado was a patient of 
th is  type . H i s  nose became free of leprosy baci l l i  at the end of 3 

months and the swel l i ng  d i sappeared leaving no  deformity at a l l ,  
thus avoid ing the ugly deformed nose which would have appeared 
in the ord inary course of leprosy treatment with DDS.  

No res istance to the drug developed dur ing this  period in  any 
patient .  I t  i s  proposed to restart the treatment after a rest period of 
2 months .  

Reactions 

React ion appeared i n  4 cases out  of 1 1  ranging from mild 
itch ing on the face and other parts of the body to severe erythema 
nodosu m  leprosum,  high fever, i n flammation of the lepromatous 
lesions ,  and u lcerat ion .  Only in one case No. 1 0, which was severe, 
was the t reatment stopped . I n  th i s  case treatment had to be stopped 
completely not only with Vadr ine but  also with DDS. The reaction 
came on the 5 1  st day of the treatment.  The reaction was brought 
u nder control after 1 8  days but Vadrine was not given again because 
of fear of br inging on another reaction .  The patient was put on 
hydnocarpus o i l  injections .  The nose condi t ion i n  this  case became 
worse and the bacterial i ndex during  the reaction increased but at  the 
end of the reaction it decreased markedly aga in .  In the other cases 
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the u lceration of the nose responded by sl ight improvement to 
complete hea l i ng. The cases which had al ready developed nose 
deformity had symptoms connected with the deformi ty, and did not 
improve and requ i red surgical t reatment. 

Other cases of u lcers which were posit ive for leprosy baci l l i  were 
also improved and the u lcers healed . There was no effect on trophic 
u lcers infected with secondary organ isms.  

Summary 

Vadrine 30 mgm . per kg. per day with 600 mgm . weekly of DDS 
was  tried on I I  patients having nasa l ,  ocular and  laryngeal compl i ­
cat ions for 3 months .  The drug had a very good effect on the  whole 
on nasal compl icat ions ,  but s l ight or  no effect on other compl icat ions .  

Severe react ion was noted on ly i n  one case out  of eleven .  

Conclusion 

Vadrine i n  conj unct ion with the usual dosage of D DS has an 
accelerat ing effect and makes the pat ients free from Mycobacterium 

/eprae, especial ly in the nose, during the fi rst three months of 
treatment .  

References 

BRODHAGE, H .  and SMITH,  A. E. W. : Brit. J. Tuberc. ,  J u ly, 1 95 5 .  
ALLAN, J .  A. : Leprosy Re v . ,  J u ly, 1 96 1 ,  pp .  1 92- 1 93 .  
JOPLING, W. H .  and  R I D LEY, D.  S. : Leprosy Rev . ,  J u ly, 1 96 1 ,  pp .  1 87- 1 90. 
BRECHET, R . : Leprosy Re v . ,  J u ly, 1 96 1 ,  pp. 1 80- 1 87 .  
JOPLI NG, W. H . : Posfgrad. med. J. , 1 960, No . 36, pp. 634-637 .  
BROADH AGE, H . : Leprosy Re v. , J u ly, 1 958,  pp. 1 48- 1 54. 



2 1 2  LEPROSY REvIEW 

E X P E R I M ENTS I N  T H E  T R EAT M EN T  OF 
L E P ROSY WITH ETOX I D  

(PR E L I M I NA RY I N FORMATION) 
by V .  K .  LOGINOV, A.  M .  LETICHEVSKAYA, I nterns R .  A .  AKSANOVA, 

G .  A .  KHR IKOV 
of the Institute for the Study of Leprosy. 

( Di rector Dr.  V .  F. SUBlN) 

Trans lat ion by the k i ndness of Dr .  J.  1 .  M IR ILOW. 
(From the art ic le pub l i shed i n Uchen iye Zapisk i  3 (8)  

Astrakhan 1962) 

Recent ly i nformat ion has appeared i n  l i terature (scientific 
l i tera ture) about the effect iveness i n  treatment of leprosy with a drug 
manufactured by C I BA- 1 906 or OPT. ( I NNES et al. 1 957, DAVEY 1 958 ,  
GATE 1 958,  DOULL 1 960, DAVEY 1 960, NAZAROV 1 960) . This was 
synthesized by American research workers H UEBNER el al. and made 
possi ble to be put on the market by the C lBA research workers. Th is  
drug proved to be effect ive i n  the treatment of tubercu los is  in vivo 

as wel l  as in vitro . 
Compound 1 906 was put  on  the market by a Swiss firm of C l BA 

and i s  composed of p-butoxy p-d imethylami nothiocarban i l ide. 

[n the past year a n umber of medical preparat ions have emerged 
the present  one being a derivat ive of d iphenyl-th iourea wh ich was 
recommended for the treatment of T. B .  and leprosy. 

In 1 953 in the laboratories of Professor M .  N. SH U K I N (The 
In st i t ute for Scient ific Research i n  Chemistry and Pharmacology 
of the U . S .S .  R . )  a compound was synthesized belonging to the group  
of th iocarban i l ides, namely Etoxid which i s  i n  i tself diethoxy­
th iocarban i l ide. 

This is a whi te or s l ightly yel lowish crysta l l ine powder, bitter in 
taste, and i t  melts at  a temperature of between 1 68-27 1 °C.  It i s  
i nsol u ble i n  water, ether and chloroform but  i s  sol uble i n  acetone 
and alcohol .  This  preparat ion  possesses a high bacteriological 
act iv i ty and has been selected with respect to bacteriocidal action on  
the  mycobacter ium of t uberculosis .  

Growth of other pathogenic bacteria has been suppressed . A 
detailed publicat ion about  th is  synthesis was completed in 1 960 by 
N. B. GALSTUKHOVA and M .  N. SHUK INA . 
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In our  national l iterature we have a large amount of information 
about the effect i n  treatment of tuberculosis with Etoxid. 

A .  KAMINSKAYA and E. Z. MIRZOYAN ( 1 959) admin istered this 
drug to 48 patients with rather old and diffused pulmonary process. 
This was actual ly the i n trod uction of the drug in the treatment of 
tubercu losis when certain other chemotherapeutic drugs had fai led.  
Favourable progress was noted i n  1 5  pat ients after X-rays were taken 
at the time of treatment and during a period of between I ! -2 months .  

The drug acted effect ively. fn  some of those patients it appeared 
to have decreased the catarrh and there was marked normalization 
in haemoglobin but less marked normal ization of the leucocytosis .  
An  increase in the number of lymphocytes was a l so noted . 

N .  A. SMELEV ( 1 960) not iced that appl ication of Etoxid in the 
treatment of tuberculosis during the course of i l l ness was wel l  
tolerated . Etoxid i s  the only one that does not combine with any 
other anti-tubercu losis d rug and can bri ng about a process of 
resorpt ion of the peripheral infil trations ( in  leprosy). 

G. N. PERSH IN  and T. N. ZIKOVA ( 1 96 1 )  not iced the effectiveness 
of Etoxid as an anti-tuberculosis drug which exercised an anti­
bacterial effect on Mycobacterium tuberculosis in vitro as wel l  as in 
chemotherapeutic effects in the course of the experiments, for 
example i n  tuberculosis with white mice and gu inea pigs. Etoxid 
possessed a therapeutic effect in patients suffering from different 
types of tuberculosis .  At the same time the best results were ach ieved 
with Etoxid during the treatment of fresh cases of tuberculosis .  
A uthors have recommended Etoxid as a drug for the treatment  of 
tubercu losis where there was a positive presence of tubercle baci l l i  
and stabi l i ty towards streptomycin and pthivazid, etc. 

M. N. SHUKI NA ( 1 96 1 )  has proved, by gathering all evidence she 
obtai ned during the clinical trials, that the drug possesses good 
therapeutic properties for the treatment of tuberculosis .  Her i nfor­
mation enabled us  to pass that information on for the use of Etoxid 
on a wider basis. We also have cl in ical evidence which we obtained 
by test ing that drug i n  connection with the treatment of leprosy. 
We have had under our care 24 male lepromatous patients, I I  male 
tuberculoid leprosy patients and another 1 1  male patients with the 
undifferentiated type of leprosy. There were 8 men and 1 6  women 
patients .  I n  the age group up to 20 there was one male patient ;  
i n  the age group 20 to 30, 4 male patients ; i n  the age group 3 1  to 40, 
I male patient ; in the age group 4 1  to 50, 7 male patients ; in the age 
group 50 to 60, 5 male patients and over the age of 60, 6 male 
patients .  

During their i l l ness they were classified in the fol lowing order. 
As far as the first year of treatment was concerned there were 4 male 
patients, between the first and the second year, 1 6  male patients 
and between 3 to 5 yea�s 3 male patients and over 5 years one male 
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pat ient. Before t he in troduction of Etoxid the les ions on the su rface 
of the sk in  of the above pat ients t reated previous ly with ant i ­
leprosy drugs d id not heal  but  on introducing Etoxid the resu l ts  
were good.  So we i n trod uced Etox id i n  the fo l lowing order. [ n  the 
first week at 0. 1 g. t .d . s .  I n  the second week the dose was i ncreased 
to 0.2 g. t .d . s .  and in the th i rd and subseq uent weeks 0.3 g. a lso t .d . s .  

At the beginn i ng of the  twenty-fi rst week a l l  those pat ients who 
were iso lated had shown good tolerance in  respect of the drug and 
the dai ly dose was i ncreased up to 1 . 5 g. That treatment was carried 
on for 40 weeks after which period fo l l owed a month of rest. 

This course of treatment was ad min i stered to 1 5  male pat ients 
and the other patients were treated with Etoxid from between 4-8 

months .  In the group of pat ients who were affected with the lepro­
matous type of leprosy ( I I male pat ients) there were characterist ic 
i nfi ltrative changes of varyi ng degree. These infi l t rative changes 
were manifested on the faces of these pat ients, on their extremit ies 
and i n  general on the i r  bod ies. Tn  three of these patients nod ules 
were dispersed on their bodies and al l over thei r extremi ties. In the 
case of five men pat ients there was defin i te evidence of th icken ing 
of the  u lnar nerves but  we a l so had a case of one patient with a 
m uscular atrophy and contract ion i n  flexion of the thumbs on both 
hands. On h i stological exam inat ion of sk in  specimens taken from 
the affected parts there was a defin ite lepromatous  structure of the 
infi ltrations with an abundance of homogeneo us leprosy baci l l i .  
Tests i n  a l l  these cases were negat ive. 

There has been observed during  treatment with Etoxid,  which 
lasted between 1 4-2 1 weeks, a regress ion of the specific mani ­
festat ions .  Infiltrations were grad ua l ly  reabsorbed and the colour 
became paler. On the other hand, some of these infi l trat ions d is­
appeared and in  p lace of them we observed spots. Later on the 
regressive changes became more and more noticeable ; regression 
of infiltrat ions and nod ules was complete, and the spots d isappeared . 
Improvement was genera l ,  the patients fel t  m uch better, and they 
also gained between 2-9 kg. When biopsy was repeated on the d iseased 
port ions of sk in  in 8 patients, it was noted that the second biopsy 
revealed i nfi ltrat ions of the lepromatous type of leprosy, the 
i nfi ltrat ions became smaller, fibrous changes appeared in the dermis ,  
mycobacteria were noticeably red uced i n  n umber, and the d isease 
manifested itself in the form of spots. 

CASE HISTORI ES : General Notes 
(0) In one part icular case a woman pat ient (case history No. 2890) was 

admit ted with an infil tration of lepromatous type wh ich was replaced later on 
after weeks of treatment by an infi l trat ion of a rather 'roundish' type but  
wi thout  any evidence of the presence of Mycobacterium leproe. At that stage of 
treatment the connect ive t issue in  the sk in  formed and wen t  on to heal ing. The 
bacterial index became normal i n  3 cases which previously had a reduced 
bacterial index. 

I n  the case of 3 patients (six th ,  twentieth and th i rty-second week of treatment) 
t here was a manifestat ion of a nodular type of erythema in al l  three cases but 
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without an i ncrease i n  temperature and wi thout any deteriorat ion in  t he general 
state of heal th ,  despite the eryt hema, t reat ment went on. The erythema com­
pl icat ion grad ual ly d isappeared . 

(b) I n  the case of pat ient E (case h istory No.  2932) dur ing the course of 
t reatment the presence was noted of elementary nodular erythema which 
appeared and d isappeared period ical ly.  

(c) In the case of pat ient P (case h istory No. 2963) we saw i n  the course of 
the second month of t reatment that t he lepromatous process d id not react to 
the t reatment as might have been expected . The les ions and the hyperpigmented 
spots acq u i red erythematous colour ing and also showed up in  new elements. 
The t reatment was not d iscont inued . Soon after t hat the giving of the drug 
lesions in  the form of eryt hema d isappeared and the lepromatous process was 
healed in  the normal course of regress ion treatment .  Here are short notes (case 
h istories) wh ich may help. 

Case No. 1 .  Female pat ient age 60 (case h istory No. 2939) .  

The  pat ient was ad mit ted to the I nst i tute for the  S tudy of Leprosy on the 
2 1 st February 1 960, and d iagnosed as having the lepromatous type of leprosy. 
On her arrival at the I nst i tute there were d iffused infil trat ions on her face, 
especia l ly on her ears and ear lobes. I n  the region of her forehead and eyebrows 
the i nfi l t rat ions were much deeper, and the eyebrows were rather sparse. On 
the upper and lower extremit ies marked infil trations were observed wh ich in 
places merged so that they formed infil trat ions of the ent i re face. On the ch�st 
infi l t rat ions were seen to be d iffused , and some had clearly defined borders. A 
s imi lar rash was observed on the buttocks and in the region of the h ips. Along 
the t i b ia  t here were also d iffused infil trat ions i n  the form of flowers. U l nar 
nerves were th ickened on both arms and proved pai nfu l  to palpation .  ESR was 
44 mm. per hour .  Lepromin tests were doubtfu l .  Sk in  b iopsy of the port ions 
affected by leprosy showed numerous infil trat ions of the lepromatous type 
wi th a great q uant i ty  of homogeneous leprosy baci l l i .  After eight weeks of 
t reatment with Etoxid some of these infi l t rat ions subsided and became paler, 
and after 20 weeks of t reat ment the appearance of react ionary elements showed 
in the form of erythemas of a nodular type on the upper as wel l  as on the lower 
extrem it ies but  the treatment was not in terrupted . Body temperature remained 
normal . The general condi t ion did not worsen .  After th i rty weeks of treatment 
the nodular type of erythema d isappeared . The infi l t rat i ve i nflammatory pro­
cess remained un t i l  the end of t he first course of t reatment .  Later on the above 
ment ioned manifestat ions on the surface of the sk in  regressed not iceably.  
Deeply marked i nfi l t rat ions of the extremi t ies and of the body remained t here 
bu t  became more superficial . The puffiness of t he face d isappeared and the 
pat ient  gai ned 2 kg. i n  weight .  Nasal smear on October 1 960 pointed clearly 
to  a case of the lepromatous type of leprosy, but by repeat ing the exami nation 
of the nasal smear we noted that the causat ive organisms had d isappeared . 
ESR was reduced to 22 mm.  per hour .  By repeated h istological examinat ion of 
d i seased port ions of the skin we d id  not observe any characterist ic regression 
of the lepromatous infi l t rat ions, no more than i t  revealed any presence of the 
leprosy baci l l i .  

Case No. 2. Female pat ient age 6 8  (case h istory N o .  2932). 

The pat ient  was admi t ted to the f nst i tute for the Study of Leprosy on the 
28th September 1 960 with a lepromatous type of leprosy. At the t i me of her 
admission t h is pat ient's upper and lower extremi t ies were d iffusely infil trated . 
There were prominent superficial infi l t rations on the chest , back and the 
but tocks .  The ulnar nerves were s l ight ly th ickened but  pain less on palpat ion .  
There was reduct ion of sens i t iv i ty  on the lower extremi t ies, especial ly i n  the 
l ower t h i rd .  

Bacterial I n dex was 2 . 3  and the lepromin  test was negat ive. Biopsy of the 
sk in revealed the presence of d isease i n  the form of infi l t rat ions of a lepro­
matous structure with homogeneous bac i l lary foci .  

After twelve weeks o f  t reatment there was a certain react ion o f  elements 
which showed erythema i n  the l imbs. F ifteen weeks after commencement of 
t reatment we observed t h ickening  and pallor of the facial t issue d ue to in ­
fi l t rat ions.  The  same th ing  was observed on the extremi t ies. After completion  
of the ful l  course of treatment there was a d isapp:!aranc:! of i nfi l t rat ions on the  
face as  we l l  as  on the body and t here was considerable regress ion .  On the upper 
and lower extremit ies in  the  place of former infi l trations there were some mark s 
left of hardly not iceable hyperpigmentat ion .  The nodular erythema broke o u t  
a n d  recurred sporadical ly  for a certain period of t ime, a lmost throughout  t h e  
whole course of treatment .  Lepromin  tests were negat ive. T h e  bacterial  i ndex 



2 1 6  LEPROSY REVIEW 

was normal . As far as  the blood is  concerned, we observed a reduct ion in  
haemoglobin down to 9 .4 g. %. The  pat ient was t reated with V i tamin B 12  and 
the haemoglobin went  up to 1 2 .6  g. %.  After h istological examinat ion was 
carried out  on a port ion of t he d iseased sk i n  it was found t hat the lepromatous 
i nfi l t rat ions regressed as wel l as the destruct ive changes of Mycobacterium 
leprae. 

Case No. 3. Male pat ient age 52 (case h istory No. 29 1 4). 
This  pat ient  was admi t ted to the I nst i tu te for the Study of Leprosy on the 

22nd July 1 960 with d iagnosi s  of a lepromatous type of leprosy. At the t i me 
of h i s  admission there were infi l t rat ions on h is face, pri nci pal ly  local ized on 
the forehead and around the eyebrows. There were d iffused and deep ' h i l ly' 
uneven infi l t rat ions of t he nose and the malar infi l t rat ions were rat her super­
ficial and of a rosy red colour wi th  a flowery pat tern . On the superfic ial parts 
of the chest , back , but tocks and upper and lower ex tremit ies there were not ice­
able infi l t rat ions wi th  deep infi l t rat ive marks and on the feet hyperkeratos is .  
On h is to logical examinat ion of affected port ions of the pat ient :s  sk in we found 
t he presence of homogeneous leprosy baci l l i  and infi l t rat ions of a lepromatous 
type .  

The resu l ts  of t reatment wi th  Etoxid were remarkable after only 1 5  weeks 
of t reat ment .  After the  course of t reat ment was completed the pronounced and 
deep infi l t rat ive marks on the pat ient's face faded out and i n  the ir  p lace was 
left on ly  superficial infi l t rat ions.  On t he upper and lower ext rem i t ies the  in­
fi l t rat ions d isappeared as wel l  as  those on the rest of the body. N o  lepromatous 
react ion was not iced . The lepromin  tests wh ich were at fi rs t  negat ive became 
s l ight ly  pos i t ive. Th is  pat ient gained a total of 4 kg. dur ing h i s  stay at the  
I ns t i tute. 

H istological exami nat ion of t he d iseased portions of t he sk in  revealed 
characteris t ic  regressive changes of t he lepromatous infi l t rat ion wi th  the presence 
of leprosy baci l l i .  

In the  group of pat ients affected wi th  the  tuberculo id type of  
leprosy ( 1 1 ma le  patien ts) i n  10  cases specific manifestat ions appeared 
on the su rface of the derm is in a rather surpris ing form of papular  
' l imited' i nfi l trat ions .  On histological examinat ion of d i seased port ions 
of the sk in ,  in all these cases, there was defin i te evidence of d isease 
and a loss of sensit iv ity i n  affected parts of the body. It was noted i n  
s ix male pat ients, that thickening o f  u l nar nerves was prominent 
and there was loss of feel i ng  i n  the area. Atrophy of the muscles and 
contract ion on moving the th umbs was noticed i n  fou r  men patients .  
Leprom in  tests with d ifferent in tens i ty were pos it ive in a l l  these cases. 
On histologica l examination of d i seased port ions of the sk i n  there 
was defin ite proof that those pat ients suffered from typical i nfi l tra­
t ions of the tuberculoid type of leprosy. Although in one case the 
c l in ical characteristics were poin t ing to the tuberculoid type of 
leprosy, it was found on hi stological examinat ion of the d iseased 
port ion of sk in  that i nfi l trat ion of the lepromatous type was present .  

Dur ing treatment of the patients in  the above-ment ioned group 
we observed a relat ive ly qu ick cl i n ical effect in  the majority of cases. 
r n those cases which were iso lated we found that regress ion took p lace 
after two to three weeks .  The red uct ion of the extent  of infi ltrat ions 
was wel l  manifested by pal lor and l im i ted i n fil trations .  Macules 
disappeared and became clearer and papu les if  present  disappeared . 

I n  three pat ients, i n  places where the tuberculoid type of leprosy 
was evident ,  the recovery took place also as in sensit ivity of the 
affected parts. In  no case did peripheral nerve damage i ncrease. The 
treatment  was to lerated extremely wel l and all patients gained about  
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1 . 6k g.  O n  repeated h i stological examinat ion o f  s i x  o f  these patients 
i t  was found that infi ltrative les ions of a tuberculoid type were 
replaced by infi ltrat ions of the ord inary i nflammatory type w itho ut  
any presence whatsoever of leprosy bac i l l i .  Formation of fibrous 
t i ssue and connective sk in  t i ssue was a lso noted . I n  three patients 
lepromin  tests which were originally sl ightly posit ive became fu l ly  
positive. 

In that particular group there were five patients where the 
regression of the lepromato us type of process was very dist inctive 
and they were d i scharged from the J nstit ute i n  o rder to fol low up 
their treatment as outpat ients .  

Now we propose to i l l ustrate with some notes from case histories 
some observations regard ing the above mentioned patients. 

I .  Patient K. ,  49 years of age (case h istory No. 2967) was admi t ted to the 
Ins t i tute for Study of Leprosy on 26. 1 . 6 1  w i th  tuberculoid type of leprosy. 
On his adm ission it was found t hat marks of d ifferent  s ize were present  with 
clearly cut borders . On his chest, back,  upper and lower extremit ies we have 
noted some type of round whi t ish sk in  marks. We have also seen in al l t hese 
above men t ioned sk in  man ifestat ions al ready descr ibed, a l i m i ted reduct ion 
in pat ient 's  sens i t iv i ty.  U l nar nerves were t h ickened . Tn the upper and lower 
extremi t ies there was a d isturbance of sensi t iv i ty of t he polyneur i t ic  type. 
There was also an atrophy of the palmar muscles and muscular atony as well 
as a contract ion of t he t h i rd ,  fourth ,  and t he fift h  dig i ts  of t he r ight hand when 
moving t he d ig i ts .  Lepromin tests were pos i t ive. H istological examinat ion 
showed infi ltrat ions of tubercu loid type w i thout  presence of leprosy bac i l l i  
a s  a resu l t  of one  course on ly  of t reatment wi th  Etox id .  The  sk in  man ifestat ions 
regressed and left afterwards hardly not iceable hyperpigmentat ion and the 
signs of atrophy of the sk in .  Contract ion of the t h i rd ,  fourth and fifth  d ig i ts  
of the r ight  hand was to some extent  decreased . Lepromin  tests remained 
pos i t ive. 

2 .  Woman Patient S. , 65 years old (case h i story No.  2966) was admi t ted to 
the I ns t i tute for Study of Leprosy on 1 8 . 1 . 6 1  w i th  widespread t uberculoid type 
of leprosy i n  an act ive stage. On the cheeks, ears, and the double ch in ,  i t  was 
not iced that  l im i ted infi l trat ions were present  in the shape of flowers wi th  
i n d is t inct borders. There were on the body numerous papular lesions and on 
the extremi t ies clear cut erythematous lesions. Superficial sens i t iv i ty of the 
rash was reduced . Peripheral nerve trunks were not t h ickened . Skin on the 
sh ins  and the feet was dry and atroph ic,  and bacteriological ly  negat ive. H isto­
l ogicaUy infi l t rat ion was of tubercu loid type but  wi thout leprosy bacil l i .  Lepro­
m i n  tests were s l ight ly pos i t ive. Here are t he resul ts  of one course of Etoxid 
t reatment : namely regression of infi l t rat ions of the affected parts and of the  
spotty rash,  and i n  i t s  place pale marks remained i n  a form of a flower. 

On t he h istological exami nat ion of t he sk in ,  after a course of t reatment 
with Etoxid ,  it was not iced that t here was some infil trat ions of ordinary in­
flammatory structure but without any evidence of t he presence of leprosy 
baci l l i .  Lepromi n  tests remained pos i t ive. The pat ient was d ischarged in order 
to con t i n ue as an outpat ient .  Cl in ical man i festations of d i sease w i th  und iffer­
ent iated leprosy (two pat ients only) were characterized by a mul t i tude of hyper­
chromic and erythematous patches. I n  one case of a pat ient wi th  such patches, 
a reduct ion or loss of sensat ion was noted . Per ipheral nerve d isease was not  
seen i n  a s ingle case. 

On histological exam ination of the port ions of slcin taken from 
diseased patients from d ifferent parts of the body, there was a 
definite presence of round foci of i nfi ltrat ion and leprosy baci l l i  
were present i n  one case. I n  both the  above mentioned cases, 
lepromin  tests were sl ightly posit ive. After the t reatment with 
Etoxid , a remarkable regression was noticed in both patients .  In a 
case of one patient (case history No. 2996) lesions were hardly 
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n oticeable. Some scars had d isappeared completely. Results of 
regression in that part icular case was astonishing right fro m  the 
start of the first week of the treatment. 

Here I shal l give you some deta i ls from a case h istory of another 
patient : 

A woman pat ien t  28 years old (case h istory No. 2958).  She was admit ted 
to the 1 nst i tute for Study of Leprosy on 22 . 1 1 . 60 w i th  d iagnosis of undiffer­
ent iated type of leprosy. There was an evidence of a mu l t i tude of d ifferent  
marks of hyperchromic type on the surface of the sk in  on the pat ient's back, 
the buttocks and the eltt remi t ies. Sens i t iv i ty on t he surface of t he skin was 
maintained .  There were no evidence of damage done to the peripheral nervous 
trunks .  Lepromin  test resu l ts were sl ightly pos i t ive. On h istological examina­
t ion of the port ions of sk i n  there were s imply smal l foci of infi l trat ion of banal 
inflammatory st ruct ure but M. leprae was present .  After the usual t reatment 
wi th  Etoxid t he hyperchromic scars completely d isappeared . 

Lepromin tests were strongly posi t ive. On repeated histological examina­
t ion sma l l  s imple i n flammatory type in fi l t rat ions were observed i n  the sk in  
w i thou t  t he presence of leprosy bac i l l i .  

Summary 

In  the I nstit ute for the Study of Leprosy at Astrakhan the 
a uthors used in cl i n i cal  trial a derivative of d iphenylth iourea named 
Etoxid which is d iethoxythiocarban i l ide synthesized by M. N. 
SHUK IN .  This compound was found to have a high bacteriocidal 
act ivity in tuberculos is  and there are many reports in the R ussian 
l i terature about  its use i n  tuberculosis ,  e .g. A .  KAMINSKAYA and 
E .  Z.  M IRZOYAN, N. A.  SMEI..EV, G. N .  PERSH I N  and T. N. ZI KOVA, 

M .  N .  SHUK INA, etc. I n  leprosy patients the authors report the use 
of Etoxid in a few cases in some deta i l .  I n  lepromatous, tuberculoid 
and undifferent iated leprosy their results g ive a strong suggest i�n 
of s ignificant cl i n ical, bacteriological ,  and i mmunological improve­
ment in a relat ively short period of t ime, s uch as 1 5  weeks.  The 
leprosy patients under treatment with Etoxid were 24 lepromatous, 
I I  tuberculoid,  and I I  und ifferent iated . The drug was given i n  a 
dosage of 0. 1 g. t .d . s .  moving weekly unti l 0 .3  g. t .d . s .  was reached . 
At the twenty-first week the dose was i ncreased to 1 . 5 g. and the 
treatment was carried on for 40 weeks fol1owed by one month of rest .  
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2 19 

M y  visits to a n umber of treatment centres for leprosy i n  d ifferent 
cou ntries du ring the past  few years g ive me the impression that  there 
is need for a redefinit ion of the pu rpose of treatment i n  leprosy. 
This is  particu larly true insofar as i t  appl ies to 'Settlements' or 
' Leprosaria' where patients are fed,  clothed and housed for long 
periods. In  some cases, i t  is not clear what pol icy is being pursued, 
and quest ions do not always elicit a coherent answer. 

M uch of this confusion is due to the changing emphasis in leprosy 
treatment that resu l ts from new knowledge and understanding of the 
d isease. A further cause is  the fact that many leprosaria are supported 
by M issions or philanthropic i n st i tut ions and have often grown up 
ro und the personal ity of one or  more devoted workers whose 
personal i nclinat ions may dominate any constructi ve pol icy. Further­
more, M iss ions in particu lar  are not so committed to bodily heal ing 
as are purely medical i n st i tut ions and are wi l l ing to keep patients 
because of the spirit ual or ed ucational benefit which i t  i s  hoped the 
patient may derive or because, for humanitarian reasons, it seems 
difficult  to i nsist on  a patient ret urning to h i s  home comm u nity. 

However, conversation with those responsible for the work at  
these centres reveals freq uently a feel ing of frustrat ion and d issatis­
faction with thi ngs as they are. 

With these things i n  m i nd,  an  attempt is  m ade here to out l ine a 
leprosy pol icy that meets not on ly the humanitarian and Christian 
principles that  di rect many such in structions, but  a lso provides a 
medical ly sound basis for action ,  in any leprosy programme. 

What is the Aim ? 

There are three major needs i n  the majority of cou ntries where 
leprosy is a health problem.  These are, fi rst, the control of early 
infection ; th is  is specia l ly desirable as it is general ly agreed that early 
effective treatment wi l l  avoid the great majority of disabi lit ies and 
deformities d ue to leprosy and i n  general resu l t  i n  cure. Second,  the 
restorat ion of those who are moderately hand icapped or  d isabled ; 
and third : the care of those who are too disabled to be rehabil itated 
and are in effect permanent cripples. 

The plann ing of a coherent plan for all three needs i s  the 
respons ibi l i ty of the M edical Service of the region concerned . A n  
isolated 'Settlement' should b e  perfectly clear, b y  a conscious act of 
decis ion,  which of these i t  i s  to meet. 

The most satisfying pol icy is  to choose one and do it as well as 
possible ; the least satisfying and the most frustrating, i s  to attempt 
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all three with l im i ted person nel and fu nds and end in  a morass of 
medical ineffectiveness and fi nancial embarrassment.  

It  i s  regretted that too many of the 'Settlements' v is i ted by the 
writer belong to this last group .  

How to Choose 

The first emphasis i s  on the fact of choice. It is very unwise to 
have no pol icy and j ust dr ift i n to a given s i tuat ion owing to con­
fusion of ideas and the force of circumstances. 

The choice should be conscious and defin i te. Litt le i s  gained by 
hesitati ng between two or three possibi l i t ies over a period of years. 
For this reason ,  it i s  usually wise for the decis ion to be taken by a 
group of people, who should i nclude one representative of the 
M edical Service responsible for the overal l  plan n ing for leprosy. 

The gro up should incl ude someone of long experience in the 
many claims of leprosy sufferers, and also representatives from 
existi ng leprosy treatment  centres. 

The major decis ion m ust then be taken whether to concentrate 
on the effective treatmen t  of early cases ; or  the rehabil i tat ion of the 
partly d i sabled ; or  the care of the totally d isabled . The early treat­
ment is the least costly and probably the most fru i tfu l ,  but it entai ls 
frequent t ravel l ing and work i n  uncongen ial circumstances. 

The rehabi l itation programme makes the greatest demands on 
staff, bui lding and equipment but avoids a considerable waste of 
young l ife and is the most gratifying to the worker. The care of total 
cripples i s  a work of charity but is the most costly, and i s  difficult to 
carry ou t  with efficiency and devot ion . 

The Facts to Consider 

M odern studies of leprosy make i t  possible to lay down certain 
basic principles which should gu ide al l  p lanning.  These incl ude : 

1. With modern therapy, leprosy i s  a non-fatal, self-heal ing, 
chron ic, i nfectious d isease. 

Leprosy proceeds i n  general slowly and qu ietly, i n terrupted by 
bursts of act ivity, to its final  eradicat ion by the body processes. 

The damage it may do to l imbs and face d ur ing this period may 
be considerable and may leave the patient a cripple. A few cases 
may develop serious complicat ions and a few appear to l ive with 
their leprosy as a source of contagion all their l ives .  

II .  The control  of i nfective cases and the eradicat ion of 
leprosy do not comprise a practical a im for many. 

Although the control of infective cases i s  the only way to eradicate 
the infection from a community, the d iscovery and i solation of a 
sufficient n umber of cases to alter the general risk of i nfect ion i s  not  
practicable for many at  present,  i n  most  cou ntries where leprosy i s  
endemic. The difficulty o f  find ing a n d  o f  recognizing the infectious 
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dimorphous cases, the expense and personnel that would be neces­
sary and the impossibility of isolat ing the many thousands that 
would be d iscovered have led to the abandonment of the ideal of 
' isolating infective cases' .  Also, experience in  the s imi lar condit ion 
of tuberculosis has cast doubt on the value of such isolation .  In a 
wel l -known experiment at Madras i t  was found that the contact­
rate of cases careful ly i solated at considerable expense was l i tt le 
d ifferent  from those left at home i n  their fami lies and treated where 
they l ive .  

The moral i s  that the proper treatment of infective cases i s  to find 
them,  t reat them at home and keep a careful watch on contacts. 
These latter will be immediately t reated on the first s ign of infect ion .  
Prophylact ic su lphone therapy i s  not  yet k nown to be of value.  

III .  There is l i ttle value i n  t reat ing a pat ient with ant i -leprosy 
drugs, if  the leprosy has al ready d ied out spontaneously. 

This rather obvious ' truth' i s  emphasized because of the number 
of cases that can often be seen in  ' settlement'  who come i nto this  
category. A nyone treating leprosy should be perfectly clear as to 
when a case of leprosy is 'active', 'qu iescent' ,  'arrested' or 'cured ' .  
These are states well-defined i n  current  textbooks and shou ld  be 
scrupulously observed . Cases of 'burnt-out '  leprosy should not be 
kept on unnecessary treatment in  order to qualify for money for 
their upkeep from phi lanthropic or government agencies . 

The present section describes briefly the possible policies that 
can be followed . It i s  better to do one well than two poorly or all 
three badly. 

The Control of the Early Case 

In the present state of knowledge, and i n  the circumstances of 
many countries where leprosy is a problem the control of the early 
cases i s  the most profitable and satisfying way of us ing a l imited 
amount of money. The essentials of this method include : 

(i) regular visits to the places where people l ive, 

(ii) particular attention to the exami nation of the young, 

(i i i) careful examination of the body, 

(iv) a treatment policy for early cases. 

The need for visits at intervals of six months limits the area that 
can be properly supervised with the person nel and funds available, 
but such a policy can be expected to bring about a notable reduction 
in  leprosy within 20 years . The freq uency with which leprosy begins 
in  the young means that the schools should be especially v isited . 
The tendency of leprosy to appear first in  special areas (e .g. buttocks) 
underlines the importance of proper exami nation of the patient and 
the microscope is  an  essential part of equipment if early bacil us­
positive cases are to be recognized . 
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It must be decided what should be done with early cases . Th is  i s  a 
personal decis ion ,  beca use there is not yet general agreement on how 
to t reat the early tuberculo id case . M any unt reated cases, if fol lowed 
year by year, recover completely without treatment .  The writer 
suggests that a register be kept of al l  early tuberculoid cases and that 
they be re-exam i ned without treatment at more freq uent in tervals  
(e .g .  every two months) to fol low the development of the case. 

If however the total n umber of cases i s  smal l ,  such cases may 
reasonably be given fu l l  treatment from the start. 

Al l  t reatment which consists only of the givi ng of tablets should 
be undertaken at home, without in terruption of the pat ient's normal 
occu pation . Part icular care should be taken to begin su lphone 
therapy with a careful ly graded series of doses so as to avoid compl i ­
cations  of early overtherapy. 

The occasional occurrence of i ncidents that can not be managed 
i n  the patient's home wi l l  make some type of temporary hospital iza­
tion necessary. The best place to do this i s  the local general hospital 
if  the prejud ice aga inst leprosy among patients and medical staff i s  
n o t  great .  

To bring such patients in to a centra l  'settlement' i s  expensive 
and entails the r isk that the patient may not return  home readi ly 
after t reatment and that h is  fam i ly may not welcome h im home again .  
It should b e  avoided if  a t  all possible. 

The Rehabilitation of the Partially Disabled 

At the present  moment i t  i s  fashionable to emphasize the value of 
rehabil i tat ion in leprosy and i t s  value i s  undoubted . 

However, proper rehabi l i tat ion i s  of val ue after any chronic 
d i sease and many coun t ries do not  have the resources to u ndertake 
much rehabil itation at the presen t  moment .  

The objective i s  to rehabil itate leprosy patients i n  the same 
medical service that serves other paralytic condit ions, such as 
pol iomyel i t is  and traumatic les ions of l imbs and spine.  Unt i l  this is 
possible it i s  permissible to undertake special care for leprosy ; but  
th is  m ust be  recognized as a temporary measu re and large sums of  
money should not be  spent i n  bu i ld ings in  remote areas that  cannot  
be  used profitably for other purposes. The experiences of western 
cou ntries with tuberculosis sanatoria is a healthy reminder of what 
110t to do at the present t ime. If rehabi l i tat ion i s  to be u ndertaken 
i t  should fulfi l  the fol lowing cond it ions : 

( i)  Rehabi l i tation m ust accompany control of the d isease. 
If there is no adequate control  of the d i sease in a community 

then rehabil itat ion of a small n umber of cases has l im i ted value and 
i s  u ltimately frustrat ing .  

( i i )  Rehabil i tat ion must i nclude care of hands,  feet and eyes 
s imultaneously. 
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It is of l i tt le value to spend much time over hand repair if  the 
patient i s  al lowed to become steadi ly blind, or crippled in his  feet . 
No care is properly u ndertaken that does not i nclude regular 
i nspect ion of hands, feet and eyes. 

(iii) Rehabil itation i s  largely non-surgical .  
The urge to achieve a spectacular  s urgical 'm i racle' m ust be kept 

in control .  Surgery has a definite ( l imited) place in a plan ned scheme 
of t reatment .  It has no p lace as an isolated tour-de-force, s t imulated 
by the read ing of a paper in a medical journal .  

Non-surgical rehabi l i tat ion i ncludes normal  physical therapy 
exercises, movements and such helps as heat (waxbaths, etc.) or 
electrical stimulat ion of muscle.  Because of the freq uency of plantar 
u lcerat ion,  plaster therapy and a sandal-making department are 
essential . L imb-making enables more serious cases to be treated . 

The train ing  of the patient i n  the care of h is  anaesthetic l imbs is an 
important part of therapy. I t  i s  the writer's experience that where a 
patient is u nable or unwi l l ing to understand how he damages himself 
and how to avoid further damage, i t  i s  better to abandon th is  patient 
and concentrate on the more co-operative and in tel l igent .  I t  i s  
common for women of low ed ucat ion to be particularly un­
co-operative in  th is  respect. 

(iv) The ' surgery of repair '  i s  a special techniq ue. 
The operat ions i nvolve tendon transfers, sk i ngrafting and such 

bone- intervent ions as arthrodesis .  Apart from the necessary skil l  in 
what are essentially sk i I Ied procedu res, the faci l i t ies for adequate 
surgical steri l i ty i n  the operative field m ust be present .  Infect ion 
that would pass unnoticed in abdominal  or general surgery can 
wreck the del icate mechanisms of the hand and a partly paralysed 
hand is of more use to a patient than a hand completely crippled by 
i l l-advised surgery. No one should attempt surgery of this k ind who 
has not seen what i s  i nvolved by experiene at a centre where these 
procedures are normally undertaken ; he should have become 
competent not only in the procedu res themselves but in the main­
tenance of sterile theatre technique and the associated physical 
methods of rehabi l i tation . 

The Care of the Totally Disabled 

No one can fai l  to be moved by the s ight of patients totally 
d i sabled by destruct ion of hands, feet and eyes in  leprosy. 

Obviously, something should be done to help them . But the 
worst thing is  to al low pol icy to be d i rected by emotion and not by 
intelligence. The following considerat ions  must be borne in mind  
when such  work  is  being considered : 

( i) Some damage is i rreparable. 
A patient with practically no fingers, with grossly d istorted feet 

and partially or totally bl ind i s  probably a complete loss from a 
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med ical point  of v iew.  Th is  does not at a l l  detract from h i s  val ue as 
an  ind ividual ,  but i t  i s  wise to accept what i s  medical ly inevitable. 
Usually h is  leprosy i s  'burnt out' and further leprosy treatment is 
u ncalled for .  The treatment  of these cases i s  a problem in  social 
welfare and not i n  medical care. I n  a modern Welfare State, these 
patients wi l l  be helped but i t  is not wise to use any notable part of a 
l imited medical budget to attempt what is medica l ly  impossible, if 
by so doing those who can be saved are deprived of treatment .  Th i s  
appl ies not only to  the· use of money but a lso to  the  use  of person nel 
which i s  also l i mited in most places. 

It is the opin ion  of the writer that it wo uld advance the cause of 
leprosy treatment to separate these cases, mentally and physical ly, 
from other patients and consider them as a special non-medical 
problem.  

( i i )  Some damage which is  ' i rreparable' may be reparable wi th 
new techniques. 

A good example of this is  the patient with grossly damaged feet 
who may become rehabil itated when cheap and effect ive artificial 
l imbs become avai lable. Present developments, especial ly in plastics, 
make it possible that at any time now these usefu l  appl iances may 
become practicable and cheap and attent ion should be paid to 
journals that describe them.  I t  i s  regrettable that professional 
appliance-makers tend to emphasize their elaborate (and expensive) 
products and do not pay sufficient attent ion to the provis ion of cheap 
efficient ones. 

There are also many cases i n  which techniques exjst but are not 
readily available, l ocally. A good example of th is  i s  the repai r  of the 
collapsed nose of leprosy which is  a cons iderable handicap to a yo ung 
patient ,  especial ly a gir l . The plast ic repair of th is  i s ,  to a plastic 
surgeon ,  a fai rly s imple procedure. U nfortunately the great majority 
of patients needing  this in tervent ion are far from centres of special­
ists who can perform it .  The damage i s  therefore i rreparable in the 
circumstances. 

(iii) Some patients do not want  to be rehabil i tated . 

No one can be helped who does not want to be helped ; and it i s  
an unfortunate thing tha t  many  patients view the prospect of  
rehabi l i tat ion (and the  possib i l i ty of being asked to  return home) 
with posit ive fear. Anyone with experience in leprosy knows of 
patients who will purposely damage their hands or  feet, or  provoke 
a reaction by overdoses of suI  phones so as to avoid being considered 
as suitable for return home. 

The blame for this i s  part ly on  the community at home who may 
not  welcome him, but a share must be taken by ourselves as medical 
men who have (albeit in all good faith) bui l t  up a t radit ion in  wh ich 
leprosy patients expect to be cared for t i l l  death. 
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It i s  h uman weakness to prefer to be fed ,  clothed and housed 
without  personal trou ble, than to have to get up and make an  effort 
for these th i ngs. Th is  i s  true whether a person i s  affected with leprosy 
or  not .  We must accept part of the blame for haying encouraged this,  
and do what we can to reverse the process. The problem i s  often 
more psychological and spir i tual  than physica l .  

Summary 

I .  The need of a clear pol icy for treat ing leprosy is emphasized . 

2. The main  needs are for :  the control and treatment of the early 
case, the rehabi l i tat ion of the part ial ly d i sabled, and the care of the 
total ly  disabled . 

3 .  These basic schemes are d i scussed and the i mportance of a 
clear and i n tell igent  choice is underl i ned . 
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THE DIAGNOSIS OF U V EITIS I N  LEPROSY 

by H.  E. HOBBS, F .R .C .S .  

The incidence of bl indness among patients afflicted with leprosy 
i s  unknown . The frequency of ocular involvement is  found  to vary 
in the different forms of the disease, from co untry to country and 
between separate communities i n  them. Reliable statistics appear 
on ly from the larger modern leprosaria where faci l ities for diagnosis 
and treatment are adequate and the proport ion of cases with ocu lar  
compl icat ions from such centres i s  seen to be a good deal  lower than 
that found by many leprologists among isolated com mun ities. 
The opin ion of K IRWAN ( \ 955) that, if the patient  l ives long enough 
and the disease persists, some form of ocular leprosy wi l l  eventual ly 
appear offers some explan at ion of these apparently conflict ing views. 
Experience in a small leprosariu m  in England * can provide n o  
figures l i kely t o  be applicable to t h e  general problem of bl indness 
fro m  leprosy ; but  certain conclus ions with regard to the d iagnosis 
of the conditions lead ing to i t  may rel iably be drawn from cases in 
al l  stages of the disease exami ned there over a period of ten years. 

The ocular lesions ch iefly concern the cornea and uveal tract . 
Their diagnosis presents pecu liar problems and i n  the detect ion of 
the earliest stages that of uveit is-irit is , i r idocyclit is-is probably the 
greater. At both sites the reactions of the eye to i nvasion by the 
leprosy bacil lus  appear to be d iminished : pain  is subdued through 
ocular anaesthesia from trigeminal  i nvolvement  and the diagnosti­
cal ly-valuable i njection  of the outer eye i s  m uch less than would be 
expected in s imi lar  forms of di sease produced by other organisms. 
Thus the onset of these condit ions less readi ly  attracts the attention 
of either patient or doctor and some degree of permanent visual  loss 
has not  infrequently occurred when the patient fi rst presents for 
examination . I n  the case of the cornea, however, premonitory super­
ficial keratitis may herald the onset of neuroparalytic keratitis and 
lagophthalmos gives warn ing of the further damage to be expected 
from the i ncomplete protect ion of the diseased cornea. The turbid 
aqueous humour which is the early sign of the common form of 
i rit is ,  o n  the other hand, i s  vis ible only to i n strumental i nspection 
and signs which present to the naked eye are l i kely to be those of 
established complications .  Treatment with atropine and cortisone 
drops from the moment of diagnosis i s  i mperative and, i f  continued 
throughout the period of activity, can control the condition and 
preven t  serious visual loss: 

Chronic serous or  plastic ir it is i s  general ly acknowledged by 
ophthalmologists famil iar with leprotic lesions to be the commonest 

• The Homes of St. G i les, East Hanningfield, Essex. 
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manifestat ion of uveal i nvolvement .  Its onset i s  i ns id ious and its 
course relentless for long periods. I nflam matory exudate from the 
i ris and ci l iary body passes i n to the aqueous and from it d iscrete 
deposits later adhere to the poster ior corneal su rface as kerat ic 
precipitates ( ,K'P . ') or to the anterior lens capsule. Posterior  
synechiae form slowly ; but may eventual ly occlude the  pup i l  and 
result  i n  secondary glaucoma. Nutr i t ion  of the  lens, bathed i n  the 
pathological aq ueous, i s  impaired and opacificat ion frequently 
ensues. Disorgan izat ion  of the globe with the appearance of gross 
staphylomata and phthis is  bulbi are term ina l  events when v is ion 
has become extinct.  

FIG. 1 .  Patient H. B.  Staphyloma following prolonged, untreated uveitis in 
arrested lepromatous leprosy. Vision : No perception of light .  

This sequence may also be seen following the appearance of ' i ri s  
pearls'-the deposits of lepra baci l l i  which so often seem to remain 
i nnocuous for long periods and which present one of the most 
fascinating pathological problems of the d i sease. 

More rarely it begins with the appearance of leprosy nodules on 
the ir is .  The allergic type of sero us ir i t is  which i s  someti mes provoked 
in the course of the lepra reaction i s  more violent with more painful 
onset, greater ocular i njection  and a shorter, but no less v isually­
d isastrous course. 

Detect ion of inflammatory exudates in the aqueo us calls for 
examination under magnificat ion and crit ical i l l uminat ion ,  i . e . ,  with 
the light-source focused upon the object . 

Such optical condit ions are most accurately provided i n  the sl it­
lamp m icroscope, now considered an essential piece of equipment 
i n  every ophthalmic department .  I n  i ts  usual form i t  is, of course, 



228 LEPROSY REV I EW 

FIG.  2. Aqueous /fare and keratic precipitates in active iridocyclitis as seen ill 
the beam of the slit-lamp microscope. 

static and thus accessible only to hospital patients.  Professor Ida 
Mann's  portable s l i t-lamp microscope offers a solut ion of th i s  
problem for the i t i nerant  ophthalmologist ; bu t  i t  mus t  be  admitted 
that the biomicroscopic technique of co-ordinat ion of i l luminat ion 
and microscope during the searching movements of both i s  an  art 
not  eas i ly perfected by the occasional user of the i nstrument .  

S imi lar, i f  less perfect, optical condit ions may be prod uced with 
a loupe (x6 or x8) and a torch which projects the image of the lamp 

Fla. 3 .  The ilmluinated loupe and (inset) the optical section of the cornea, lells 
and anterior chamber as seen with it. 

filament at its focus ; but  whilst these offer the desired degree of 
portability the bimanual technique of co-ordinating both whilst 
separating the eyelids with the fingers of one hand results in reliable 
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observat ions on ly after constant practice . I n  order to s impl ify this 
techn ique a battery-operated i l l um inated loupe has been made for 
me. * 

I n  this the l ight from a l i near-filament bulb i s  condensed to a l i ne 
which coincides with the focus of a x6 loupe so that when the i mage 
of the eye under examinat ion is brought  i n to focus critical i l l umina­
t ion i s  a utomatically ach ieved . As wi l l  be seen from the i l lustrat ion 
th is  permits examinat ion of a s imple form of optical sect ion of the 
transparent t issues of the ·anterior segment of the eye comparable 
with that of the s l i t - lamp microscope. The accu racy of th is ,  as of that 
of any form of loupe exam inat ion,  is ,  of course, considerably less 
than that of biomicroscopy proper ; but  the detect ion of a moderate 
degree of aqueous  flare and of any but fine ' K . Po '  is qu i te feasible 
with i t .  

Th is sma l l  i nstrument, origi na l ly  designed for the  purposes of  
undergraduate i nstruct ion ,  i s  i nexpensive and s imple i n  use, being 
easi ly he ld  i n  the  fingers of one hand wh i l st those of the  other separate 
the eyel ids of the eye under examination .  It has proved sufficient ly 
rel iable for serious cl i n ical u se and may be found  by the leprologist 
in the field a useful  tool for exami nation of the anterior segment of 
the eye. 

FIG . 4. Patient D. Y. Active lepromatous leprosy of six years' duration responding 
poorly to treatment. Bilateral uveitis presenting as aqueous /lare during the first 
year and controlled by continuous treatment with atropine/cortisone drops. 
Vision, after five years, 6/6, ill each eye and reading comfortable with glasses. 

• By Stercks M art i n ,  Ltd . ,  New Cavendish Street, London, W. I .  Price 
£4 1 7s .  6d . 
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A N N U A L  RE PO RT- J 962-
on R I VE R  L E P ROSA R [ U M  

I. Introduction 

by Dr. W. F. Ross, 

A rea Superintendent. 

23 1 

(a) General. Our  pr imary objecti ve which i s  the erad ication of 
leprosy from the On itsha and En ugu Provinces remains  u nchanged , 
and some progress i s  bei ng made towards  th i s  end .  I n  general ,  the 
staff s i tuat ion i s  sati sfactory and financial pos i t ion adeq uate ; but ,  
we cont inue to be hand icapped by shortage of su i table Med ical 
Officers for this work and l im ited funds in one key vote. ( I n  par­
t icular, cl i n i c  tours have had to be ser iously curtai led for severa l 
months and, at t imes, suspended al together because of shortage of 
funds for transport, and of sen ior  staff avai lable for touring.)  

(b) Statistics. It wi l l  be seen from our statistical returns that the 
number of lepromatous  cases admitted th is  year, 56, as  aga inst last 
year, 3 1 ,  has shown a considerable i ncrease and has reversed the 
downward trend which we have seen in the last ten years. It i s  not 
possible to assess the true s ignificance of this  on  the basis  of one 
year's work only, but  th i s  trend i s  d isturbing and confirms the need 
for contin ued vigi lance i n  the leprosy service and for the maintenance 
of the service at fu l l  strength for some years to come. 

(c) Reconstructive surgery has received considerable i mpetus  this 
year by the regular weekly visits of members of the American 
orthopaedic team who come out here u nder the auspices of ' M edico 
Inc'. This  work could now be considerably expanded, and more help 
given to patients from other Settlements i f  

( i )  a second Med ical Officer could be  found  to  take respons ibi l ity 
for general medical and cl i n ic work at Oj i River, and 

( i i) the diets vote could be augmented even more, to al low us to 
s upport more patients in  the Hospital. 

(d) Prosthetics. Through the work of Mr. Tom Forrest, two staff 
members have been tra ined in the product ion of artificial l imbs .  
Thi rty patients have been fitted with these l imbs and we are satisfied 
that they are both practical and economical .  We hope to be able to 
offer to make a l imited number of l imbs for amputees other than 
leprosy patients during  the coming year and,  perhaps, hold a course 
in l imb making for fol k  from other inst itutions after the return of 
the Area Superintendent from his  tra in ing  in the U.S .A.  

(e) Footwear. At the end of the  year, the  footwear workshop 
received very great st imulus and help from the v i sit  of Mr. Turner, 
a Lancashire clog maker, who was able to help us  with the design 
and production of footwear. During  the year, JO shoe makers from 
other Settlements have attended a 3 month's tra in ing course i n  th i s  
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Workshop. Both M r. Turner and M r. Forrest were financed by the 
Brit ish Leprosy Relief Associat ion du ring their stay here. 

(f) Welfare. The County Counci ls '  welfare scheme cont i nues to 
be the respons ib i l i ty of the Welfare Department. Support has been 
i ncreased in comparison with last year, but we have not been able to 
expand the scheme as m uch as we would l ike because of the very 
great and d i verse respons ib i l i t ies which the County Counci l s  carry. 
There are st i l l  a n umber of d i sabled patients and ex-pat ients in need 
of help .  The total n umber now being helped is  20 1 .  

(g) Vocational Training. Plans for the development of vocat ional  
tra in ing  are also u nder the auspices of the Welfare Department and 
are go ing ahead . Mechan ical engineering workshops have now been 
bu i l t  and we expect the first trai nees to begin soon .  The Church 
M iss ionary Society have appointed an  agricu l tural officer to work 
here in the Settlement and we hope to be able to announce shortly 
the beginn ing of a comprehensive programme of agricultural 
tra in i ng, part icularly, for deformed people. 

(h) Existing Medical Facilitiesfor Non-Leprosy Cases. We are sti l l  
struggl i ng  a long  with the rather i nadeq uate bu i ld i ngs for the large 
number of non- leprosy cases who now attend this i n st i tut ion .  I t  wi l l  
be seen from our  statistics (c. M. F. 1 2) that  over 1 6,4 1 8  out-patients 
attended this smal l  un i t  and over 508 patients were admitted to the 
wards which normally hold 8 beds .  The care and treatment of these 
large number of cases have only been possi ble because we have 
adopted the system recommended by Professor Bull in his report. 
The cases are al l  seen i n i t ia l ly by an  experienced Staff Nurse or  
Nurs ing S ister who then refers any which they cannot deal w i th  to the 
Med ical Officer. This  system appears to us  to be work ing very wel l 
and 1 would l i ke to recommend it to other u n its who are over­
whelmed with out-patients .  It does, of course, place very consider­
able burden of respons ib i l ity on the Staff Nurses and we have been 
fortunate, so far, in having Staff N urses and a Grade II M idwife of 
adequate qual ity for th is  work . 

II. Administration 

A .  DEPARTMENTAL ORGANISATION. Not appl icable. 

B. STAFF : 
( i )  Senior Staff: 

(a) Medical Officers. I said last year that I hoped i t  wo uld 
prove poss ible to recogn ize leprosy as a special i ty and create a 
special ist  leprologist vacancy at the Settlement as I felt th is  
would prove some i ncent ive for an indigenous Medical Officer 
to special ize in th is  branch of medic ine .  I sti l l  th ink that th is  
could be the solut ion of our  chron ic staff shortages. 
(b) Administrative Staff For nearly four months,  no admin is­
trative officer was avai lable for the Settlement .  Thi s  i nevi-
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tably meant  some loss of efficiency and some waste of our 
resources .  

( i i) Junior Staff: 

(a) Clerical Staff. We have now had pract ically a complete 
change of clerical staff in the past two years. It is i nevitable 
that new staff take some t ime to work i n to the rout ine of the 
i nst i tut ion and such wholesale changes are not desirable. I n  
add i t ion ,  the qual i ty of some of the new-comers leave a good 
dea l to be des i red.  
(b) Nursing. We are glad that our jun ior nurs ing staff has 
been augmented by the appoi ntment of 1 2  d ressers. The 
qual i ty of the appl icants for these posts was very h igh i ndeed 
and, so far, we a re very pleased with the work these young 
people are doing .  

C. LEGISLATION. Not appl icable. 

D.  FINANCE : 

( i )  I would aga in  l i ke to ask if it would not be possible to provide 
a cont i ngencies vote. 

( i i )  A l locat ion of funds has been on a hand to mouth basi s  th is  
year. I t  would make plan n i ng much easier for us and lead to 
more efficient use of avai lable funds i f  we could be i nformed 
at the beginn i ng of the financial year  what the total a l locat ions 
wi l l  be. 

III. Hospitals, Dispensaries and Other Units 

I would aga in  l i ke to stress the possibi l i ty of l ia i son with the 
General H ospital, En ugu, for the t ra in ing  of nursing  staff i n  the care 
of leprosy patients .  

A. EXISTING MEDICAL FACI LITIES FOR NON- LEPROSY CASES. See 
paragraph I (h). 

B. PROPOSED DEVELOPMENT. We are st i l l  wait ing for the £600 needed 
for the laundry ment ioned i n  my last ann ual report. 

C .  LEPROSY CONTROL. There have been no i mportan t  changes th i s  
year, but  th i s  has been primari ly because there have been no  sen ior  
staff avai lable to i n i tiate and supervise needed readjustments of our  
leprosy control  scheme. Because of the way i n  which leprosy work 
developed in these Provi nces, most cl i n ics are in isolated places and 
are no longer convenient for the patients .  It i s  des i rable to re-site at 
least some of these clin ics at  H ealth Centres and Dispensaries. 
H owever, there i s  often cons iderable local opposit ion to this which 
can on ly be overcome by patient and repeated explanation of the 
issues i nvolved . Th i s  work i s  very t ime consuming and l i ttle progress 
has been made in th is  d i rection  th is  year .  
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D.  We are able to offer fu l l  med ical and surgical care,  includ ing  
reconstruct ive surgery for ou r  patients .  We a l so  co-operate with the 
Sen ior  Special ist  at Uzuakol i in drug research and are doing research 
ourselves on the causat ion and treatment of u lcers and design of 
special footwear and artificial  l imbs.  See append ix  I and I I. 

E. OCCUPATIONAL THERAPY AND VOCATIONAL TRAIN ING .  A vacancy 
has now been created on our  staff for an  occupat ional therapist and 
we hope that i t  wi l l  be possi ble to recru i t  one soo n .  The major 
d ifficu l ty with respect to this appo intment i s  the provis ion of quarters . 
We do not at the moment have any ava i lable, and sen ior  staff 
q uarters a l located to the Settlement which have been bu i l t  at R ural 
Health Headquarters, cont i n ue to be used by other sen ior  staff. 

F. AGRICULTURE. The general agricu l tura l  t ra in ing programme i s  
sti l l  i n  the p lann ing stage b u t  I am glad to say that fu l l  t ime agricu l ­
tura l  officer has  been a l located by the Ch urch M i ss ionary Society 
for this programme.  

IV.  Public Health 

A. Health of expatriate populat ion .  } 
B .  Health of African populat ion .  

See C. M . F. 1 2  

V. Vital Statistics 

See 1 962 report. 

VI. Hygiene and Sanitation 

A. Al l  c l in ics are equ ipped with p i t  l atrines as part of our general 
effort to teach our patients hygiene. 

B .  General  measures of sanitation in the Settlement and Staff 
quarters are carried out by the Sanitary J nspectors and gangs of 
sanitary workers. 

C. LABOUR CONDITIONS. Not appl icable. 

D. SCHOOL H YGIENE. Leprosy Inspectors, visit schools, examine the 
children and advise treatment when necessary. 

E.  FOOD IN RELATION TO H EALTH AND DISEASE. Advice is given by 
the Leprosy Inspectors. 

F. HOUSING AND TOWN PLANNING. Not appl icable. 

G .  H EALTH PROPAGANDA AND EDUCATION. The D istrict Leprosy 
Inspectors and Leprosy Inspectors are engaged in th i s  work. 

VII. Port Health Administration and Education 

Not applicable. 

VIll. Maternity and Child Welfare 

Ante-natal and post-natal cl in ics are cond ucted weekly for 
patients as wel l as staff wives. 
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XI. Mental Health 

Arrangements are now bei ng made for dangerous cases of 
psychosis to be housed i n  the Federal Prison here at Oj i R iver and a 
su i table bu i ld ing  is n ow under construct ion .  

X. Dental Health 

At presen t  we have no dental services but  a v is i t  from a dent ist  
say,  once a month ,  would be extremely va l uable.  

XII. Prison 

Considerable development has taken place th i s  year i n  the pro­
v is ion of trai n i ng fac i l i t ies for prisoners.  We now have workshops 
where carpentry, basketry and weav ing  are taught, and a demonstra­
t ion  farm with an  agr icu l tural  ass istant i n  charge, where improved 
methods of market garden ing  and farming are being taught to the 
prisoners .  

xm. Laboratory Services 

There is one Laboratory Techn ic ian and one Assistant who do 
rout i ne smear ing, blood,  u ri ne, s tool  and sputum tests .  Tn  add i t ion ,  
a large number of smears are done on research cases. (See Stat ist ics) . 

XIV. Training of Personnel 

We con t i nue to help wi th the t ra i n i ng  of d i spensary attendants 
and others from the School at Rural Health Headquarters. 

XV. Liaison with Private Medical Practitioners 

Occasiona l ly, private medical pract i t ioners send us cases for 
d iagnosis and t reatment  where necessary. We are glad to give 
whatever help we can .  

XVI. Internal Conferences 

Ni l .  

XVII.  Distinguished Visitors 

(a) Hi s  Excel lency the Governor S i r  Francis Ib iam. 
(b) H i s  Grace the Archbishop of West Africa. 
(c) The Hon .  M i n ister of Health . 
(d) The Chairman of Publ ic  Service Commiss ion M r. F. O. 

Ihenacho .  
We have also had large n umbers of profess ional v is itors i nclud ing 

Mr.  C .  W. Price, M . D . ,  F. R .C . S . ,  who was formerly orthopaedic sur­
geo n  here. H is v is i t  was very usefu l  to us and  we are gratefu l  to 
Brit ish Leprosy Rel ief Associat ion  for making i t  possible. Other 
visitors have come to us from the Northern and Western Regions of 
Nigeria,  Burma, Canada, Cameroon,  Republ ic, Indonesia, India,  
Iran ,  Pakistan ,  S iera Leone, Uganda, U . K. and U .S .A .  We have 
been glad to welcome them all and many have made useful contri-
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butions to our work. In part icu lar ,  I would aga i n  l ike to ment ion 
the American orthopaed ic surgeons  who have at the ir  own expense, 
come to us to give their sk i l l  and experience week by week.  I would 
a lso l ike to than k the Sen ior M ed ical Officer of General  H ospital, 
Enugu, for his wi l l ingness i n  a l lowing these surgeons to spend one 
day per week here. 

XVII I .  Scientific Publications 

Three papers have been publ ished from Oj i R iver this  year .  
One by Dr. Price, a fo l low-up of the cases which he saw i n  1 958 and 
two by the Area Superintendent : Aet iology and Treatment  of 
Plantar Ulcers and Footwear and Prevent ion of U lcers. Al l  were 
publ ished i n  the Leprosy Review. 

XIX. X-Ray Services 

The X-ray department  is now completed and we expect a tech­
nologist to be appo in ted in Apri l ,  1 963 . 

XX. Tuberculosis Service 

Eight pat ients suffering from tuberculosis a re now on  treatment .  
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A BST RACTS 

Growth (without Multiplication) of Mycobacterium lepraemurium 

in Cell-free Medium. P. D' ARCY H A RT and R .  C. VALENTINE 

J. gen . M icrobiol ( 1 963), 32, 43-53 

The authors' comment that leprosy baci l l i  have not been cult i ­
vated with certa in ty i n  any cel l-free med i um, and descri be their  use 
of a medium which consi stently supported considerable elongat ion of 
Mycobacterium lepraemurium, though without evidence of mult i ­
pl ication .  The mean length of the baci l l i  doubled i n  about  the 
generation t ime obta in ing  i n  host cel l s  (7 to 14 days), and q uadrupled 
before the bac i l l i  degenerate after about 2 months. The Casal med­
ium they used was composed of: 

Difco 'casam ino acids' 
L-asparagine monohydrate 
Anhydrous Na2H PO, 
K H 2PO. 
Trisod ium acetate 
M gSO,,7H20 
Glycerol 
De- ionized water up  to 
Adjusted with H el or 

NaOH to pH 
Autoclaved at j 1 5° for 2 0  mins .  

29 g.  
1 3 . 5  g. 

2.5 g. 
j .O g. 
1 . 5 g. 

0.6  g. 
5.3  ml. 

1 000 ml. 

6.2 as requ i red 

The autoclaved sol ut ion was d i stributed in amounts of 4.5  ml. ,  
i n to 28 ml .  screw-capped bottles to which were added 0.25 ml.  of 5 % 
aqueous solut ion of albumi n  (fraction  \7) steri l ized by filtration ; 
1 . 2 ml .  of autoclaved sucrose solut ion ; sol ut ions of any test sub­
stances ; water to 7 .9 ml . ; 0.2 m!.  of the baci l lary s uspension from 
mouse l iver homogenate or t i ssue culture, giving a fina l  total volume 
of 8 . 1 ml .  conta in i ng about 5 X 1 07, or J 06- 1 07, bacil l i  per m! .  
respectively. The final concentration of the i ngred ients in  the 
complete med i um i s  shown by the authors in a Table, and it i s  
noteworthy that sucrose i s  7 . 4  % (w./v.) .  I n  J O  figs. i n  2 Plates the 
elongation of baci l l i  i s  well shown, and i n terest ingly d i scussed as to 
its s ignificance, as well as add it ional relevant  factors. 

Morphological and Physiological Aspects of Skin Receptors .  
K. K .  SERGEEV. Vestn ikh Dermatolog i i  i Venerolog i i  (Derma­
tology and Venereology) Moscow 1 963,  No. 7, pp. 8- 1 3 . 

The author finds from evidence of his  own work and studies of 
the l iterature polyvalency and partial special ization  of sens i tive 
points and receptors on  the sk i n .  He found 4 types of skin receptors, 
( I) non-special ized polyvalent  receptors, (2) partially specialized 
receptors for mechanical impulses, (3) partially special ized receptors 
for pain ,  (4) part ial ly special ized receptors for temperature. Mech­
an ical receptors have a complex spat ia l  placing and move in their 
own bio-electromagnetic field . Temperature reception  depends on 
differentiated neuroplasm and is modified by a thermo-electric 
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effect spri ngi ng from threshold tem perature d ifferences in receptor 
terminals and the i rritant .  Pa in  i s  received by s i lver-staining basa l 
neuroplasm responding to traumatic irritat ion .  Reception of 
mechan ical impulses is the most important' in the process of learn ing  
and in  work . There are no special cel ls  nor capsu les which can  
determine  specificity of function i n  sk in  receptors as a whole. 
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R EV I EWS 
The Pathogenesis of Leprosy . Ciba Foundation Study Group No. 1 5 , 

publ ished by Messrs. J .  & A. Church i l l ,  1 04 Gloucester Place, 
London ,  W.l . Price 1 5s .  net. 

This is a small booklet of 1 0 1  pages, measuring 1 2 . 5  by 1 9  cm. 
and therefore very handy and su i table for carriage i n  the pocket. 
It contains a very valuable report of the Ciba Foundation study 
group under the chairmanship of the late Dr. J. A .  DOULL, whose 
very useful  closing remarks are given. The main part of the book let 
is devoted to papers and d iscussion on the fol lowing : 

( I )  Experimental Observations Related to the H istopathology 
of Leprosy, by G. WEDDELL, E. PALMER , R. J .  W. REES, D. G.  
JAMISON. 

(2) Cytopathology of the V irchow Cel l of h uman leprosy, by 
E. M .  BRIEGER, J. A. ALLEN. 

(3) Appl icabil ity of Experimental M urine Leprosy to the study 
of h uman leprosy, by R. J.  W. REES, M. F. R. WATERS. 

(4) Experimental studies on h uman leprosy, by K. J .  RANADIVE. 

(5) Leprosy baci l l i  on mouse footpads, by C. C. SHEPHARD. 
Al l  these subjects are of first importance at the present  time of 

onward march to the understanding of the pathogenesis of leprosy, 
and all will be most grateful  to the Ciba Foundation for arranging 
and carrying through this  symposium. Thi s  i s  undoubtedly a booklet 
which everyone i n terested should possess and study. 

A lone No Longer, by STANLEY STEIN with LAWRENCE G. BLOCHMAN 

1 963, Funk & Wagnal ls  Company, Inc. New York, $5 .00, 
p.  384, 22 i l l ustrat ions,  4 pp. of Index . 

The subtitle of this  book i s  'The story of a man who refused to 
be one of the l iv ing dead' and refers to Stanley Stein who writes of 
the d isease leprosy, or ' H ansen's d isease' as he prefers to cal l  it, 
from the inside, as a sufferer from the disease who has lost his sight 
from it ,  has shared the experiences of other patients, and above a l l  
by editing the magazine The Star from Carvil le hospital has  con­
ducted a l ifelong battle to obtain a h umane and enlightened attitude 
to those who suffer from it. It becomes abundantly clear as he 
develops his story that there is ample need for such a battle .  The 
battle is not won yet, but Mr. Valiant-for·Truth, who i s  Stanley 
Stein ,  has earned the gratitude of every leprosy patient who is 
afflicted by the crass fear and inhuman i ty with which every sufferer 
i s  l iable to be treated, even yet. 

The dedication of th i s  book i s  'To my mother of blessed memory 
whose qu iet courage and Maccabean spirit are ever my in spiration ' .  
Th is  absorbing and in spir ing book by Stanley Stein wi l l  show the 
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reader that  h i s  mother's spir it  has  descended to Stan ley Stei n ,  and ,  
who knows, may wel l spread to the  reader. 

There are 24 Chapters in the book .  The Fi rst Chapter tel ls the 
story of his first arrival at the hospital at Carvi l le, La.  on March 1 st, 
1 93 1 ,  where his natty su i t  at first caused him to be mistaken by h i s  
fellow pat ients as a New York  dude m i l l iona ire ! He sett led down at 
the leprosari um and has seen i t  grow from the somewhat pr imit ive 
inst i tut ion i t  was then to the magn ificent hospital  it has become. He 
has passed through the epoch-mak ing days of the di scovery of the 
curat ive act ion of the su lphones at Carv i l le ,  but alas he seems to 
have come too late to get cure from the su lphones and i n  fact lost 
his sight. He has cont in ued as Ed itor of the Star al l  these years and 
used i t  to spread the l ight of knowledge about the d i sease . 

Th i s  absorbing book by Stan ley Ste in  on ly needs to be begun .  
The reader wi l l  fin ish i t  w i th  eagerness, and praise God. 
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