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Introduction 

rt is  general ly accepted that the ad m inistrat ion of D DS in leprosy 
considerably alters the course of the d isease, but some doubt exists 
as to i ts  u l t imate therapeut ic efficacy ; Bushby I ,  1 958,  clai med that 
most leprologists now expect to cure al l  early cases of the d isease and 
even when the d isease i s  firmly establ i shed, the  u l t i mate out look i s  
i nvariably good . H owever, atten t ion i s  drawn to the long d u rat ion 
of treat ment  necessary to procure, first ly, a c l in ical cure and fi nal ly  
the erad icat ion of the organisms .  Wolcott 2 , 1 956, stated that  a 
pat ient  with lepromatous leprosy had a 40 % chance of arrest of h i s  
cond i t ion after eight years of cont in uous su i  phone t reatment .  
Cochrane3 ,  1 956, comment ing on su lphone therapy i n  lepromatous 
subjects, said that many authorit ies consider that t reatment should 
be con t i n ued for l i fe .  

At  the Sixth I nternat ional  Leprosy Congress held i n  Madrid in 
1 953 ,  it was accepted that the new drugs would reduce considerably 
the i n fect iv i ty of lepromatous cases, and i t  was strongly recommended 
that i nvest igat ions  of the i ncidence and pattern of leprosy should be 
carried out i n  coun tries where i nst i t ut ional  isolat ion was impractic­
able and where sui phone therapy was well established. I t  was 
decided to carry out an  i nvestigation in a n umber of Leprosy Out­
pat ient  Treatmen t Centres i n  Katsi na  Province of N orthern Nigeria 
to assess the effects of D DS admin is trat ion  in leprosy patients in a 
commun i ty of th i s  k i nd .  

Katsi na  Province was selected for th i s  i nvest igation  because 
extens ive outpat ient  t reatment had been practised there s i nce 1 953 ,  
and the resul ts  of D DS admin i strat ion could be assessed in  a com­
m u ni ty  where the majori ty of establ ished cases of leprosy had been 
under t reatment for some years. All the cases attend ing  a number 
of randomly selected outpatient leprosy cli nics were first examined 
in Ju ly ,  1 957, and as far as possi ble, these same cases were re­
examined in 1 958 .  From t hese two surveys the number of cases that 
have been d i scharged, the changes wh ich have taken p lace in  the 
c l in ical state of the cases s t i l l  under t reatment, the significance 
which should be attached to absenteeism and the general benefits 
which have resu l ted from weekly DDS admin istration can a l l  be 
assessed . Deta i l s  of the q uantit ies of D DS given are to be found i n  
a paper by C .  M .  ROSS4, 1 956.  

Kats ina Prov ince i s  a very su i table terri tory for an  i nvest igat ion  
of th is  k i nd for i t s  admin i s t rat ion i s  in  the hands of a most efficient 
Nat ive Authority, presided over by an enlightened Emir, who 
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extended every possible faci l i ty for the  carrying out  of these i nvest i ­
gat ions .  K atsi na  i s  one of the richest provi nces of N orthern N igeri a ,  
coveri ng 9,000 square mi les, and s i tuated between Kano in  the sou th ,  
and  French N iger Province i n  t he  north .  Katsi na  i tself i s  served by 
good roads .and it is possible to reach al l  parts of the provi nce even 
d ur ing the rainy season .  The rainfa l l  in the northern ha lf  of the 
province i s  between 20 to 30 inches (50.8 to 76.2 cm . )  a year, and i n  
the southern half between 3 0  to 40 i nches (76 .2 to 9 1 .6 cm. ) ,  a l most 
al l  of which fal l s  du ring the months of J u ne, July, A ugust and Sep­
tember. The vegetat ion may be descri bed general ly as Sudan 
Savannah,  which here has been largely d is turbed by farming 
act iv i t ies, the soi l  being  made up of loose sand wh ich prod uces the 
ground nut crop.  The populat ion accord ing  to the 1 952 census was 
1 , 500,000 of whom the great majority are H ausas, l iv ing in v i l lage 
commun i t ies and engagin g  i n  agricu l ture. 

It i s  i mportant  to real ise that in a predomi nant ly M oslem 
territory l ike Katsina, there i s  an at t i tude towards leprosy rooted i n  
tradi t ion .  I n  conversat ion wi th the Emir  h e  revealed that  there was a 
widespread belief i n  Katsina Province that leprosy was hered i tary 
and that t raditionally the people considered that  i t  could exist i n  
three forms. The  first ,  called ''judsam''  by  the  Emir, refers to lepro­
matous leprosy ; the second, "baras", describes s ingle or mU l t iple 
patches, and the th i rd ,  "behuk" ,  describes early very doubtfu l  areas 
of depigmentat ion which may develop i n t o  either of the fi rst two 
forms. Although these Arabic words are only understood by the more 
educated members of the commun ity, the underly ing concept of 
established leprosy existing in lepromatous and non-lepromatous 
forms i s  generally accepted by the people of the provi nce as a whole,  
and I found th i s  s imple form of classi ficat ion could be easi ly under­
stood by the local Nigerian leprosy attendants  with whom 1 had to  
work . 

I n  the surveys carried out  d u ring the past two years, cases were 
d iv ided into. lepromatous and non-lepromatous groups, and a l l  
doubtfu l  early leprosy lesions were classified as  non-lepromatous on 
cl i n ical grounds. 

Administration of the Leprosy Outpatient Treatment Service at Katsina 

The Leprosy Outpatient Treatment service at K ats ina is primari ly 
the responsib i l i ty of the K atsina Nat ive A u thority, presided over by 
the Emir.  The N at ive Authority provides the staff and arranges 
where and when the c l in ics are to be held, whi le the Northern 
Nigerian Government in  Kaduna provides periodic med ical super­
vis ion of these clin ics and facilit ies for the train i ng  of leprosy staff 
employed by the Native Au thori ty .  U N I C E F  provides over 90 % of 
the DDS tablets used for the treatment of leprosy in Northern 
Nigeria. Details of the admin istrat ion of this scheme have been set 
out  by Dr. C.  M. ROSS5.  
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Kats ina Province i s  particularly fortunate i n  having a most 
experienced leprosy i nspector in Malam Sheh u Ruma, who has 
accompanied me on  both my surveys, and I never found occasion  to 
d isagree with him on the q uestion of d iagnosis of leprosy and on the 
d ifferent iat ion of l epromatous and non-lepromatous cases. More­
over, s ubsequent histological exmaination of the skin and nerve 
biopsies from a selected number of lepromatous and non-lepromatous 
cases in th is  series on  every occasion showed characteristic changes 
i n  conformity with the clin ical diagnosis .  Because of this  it  was 
important to know what cli n ics had been under his supervis ion, for 
here rel iance could generally be placed on the original d iagnoses . 

Selection of clinics, and investigations carried out 
Cl in ics were selected for detai led examination  i n  1 957 in the 

fol lowing way : the province was d ivided into a northern, middle, 
and southern section, and three cl i n ics were selected at random 
from each of these three areas. 

A t  each clinic all the patients attending were examined and the 
n umber of lepromatous and non-lepromatous cases recorded, and 
any signs of toxic reaction  to D DS were also noted . From the register 
i t  was possible to learn the number of absentees, and, on the evidence 
of the i n it ial d iagnosis made by the leprosy inspectors, to classify 
them into lepromatous and non-lepromatous groups. Particular 
attent ion was paid in the first survey to the cl i n ical state of all the 
advanced lepromatous cases who were start ing treatment at that t ime .  
I n  1958 i t  was possible to re-examine the majority of patients attend­
ing seven of the n ine cli nics originally investigated in 1957 and once 
again to record the n umber of lepromatous and non-lepromatous 
cases, the number of absentees, and t he number of cases showing 
signs of toxic reaction to D DS.  We recorded the number of new 
cases attending each of these cl in ics and the diagnosis in each case. 

Observations 

These are most conveniently summarized in the form of the 
following Tables.  

TABLE 1 .  NUMBERS OF CASES ON THE REGISTERS IN 1 957 AND 1 958 

Number on Number Number on 
Clinic Register, 1 957 Discharged Register, 1 958  

1957-1 958 

l i biya 352 6 426 
Kats ina 346 0 392 
Rimi 424 8 474 
Kankiya 328 1 5  364 
Chiranchi 338 7 386 
Bindawa 4 1 6  28 439 
Rimaye 243 0 3 1 5  
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Table I shows the n umber of cases on the register in 1 957 and 1 958 
and the n u m ber d ischarged dur ing the year. The number of cases 
on the register has i ncreased while the n umber of cases d ischarged i s  
remarkably smal l .  

TABLE I I .  NUMBER OF NEW CASES ATTENDING, WITH THEIR D IAGNOSES 

Number of 
Clinic New Case$ Non- Lepromatous Lepromatous 

1 957-1 958 lepromatous percentage 

J ibiya 80 64 1 6  20 
Katsina  46 32 1 4  30.4 
Rimi 58 42 1 6  27 .6 
Kank iya 5 1  46 5 1 0  
Chiranchi 55 44 1 1  20 
B indawa 5 1  33 1 8  36 
Rimaye 72 53 1 9  25 .6  

Total % of Lepromatous Cases 24.2 

Table I I  shows the n umber of new cases which attended for t reatmen t  
d ur ing 1 957- 1 958 together with t he  rate of lepromatous and  non ­
lepromatous forms of t he  disease . The majority of  t he  new cases 
are seen to be non- lepromatous, only 24 % fall ing i nto the lepro­
matous group. 

TABLE I I I. PATIENTS WHOSE NAMES HAVE BEEN REMOVED FROM THE 

REGISTERS BETWEEN 1 957- 1 958  

Wrongly 
Clinic Total Cured Transferred Diagnosed Died 

Jibiya 6 5 
Katsina 0 
Rimi 8 2 6 
Kankiya 1 5  6 3 6 
Chiranchi 7 4 1 2 
Bindawa 28 1 6  2 1 0  
Rimaye 0 

Table III  shows the n umber of patients whose names have been 
removed from the registers during 1 957- 1 958 .  We poin t  out that 
remarkably few cases were d ischarged as cured . 
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TABLE I V . A BSENTEE RATE I N  1 957  A N D  1 958 

Number on Number on 

Clinic Register, % A bsen t Register, % Absent 

1 957  1 957 1 958 1 958 

l ibiya 352 3 1 .2 426 33 .6  
K ats ina 346 23 . 5  392 34 
R im i  424 1 2 . 3  474 1 2  
Kank iya 328 1 4.9  364 1 5 . 3  
Ch i ranchi  338 23.5 386 25 .4 
Bi ndawa 4 1 6  2 1 . 2 439 28 .9 
R i maye 243 1 7 .9 3 1 5  20. 6  

M ean 20.6 % M ean 27 . 3 % 

Table I V  shows the  rate of absenteeism i n  1 957  as compared wi th  
1 958 . I t  can be seen that t he rate has increased appreciably i n  the 
las t  year .  

TABLE V. LEPROMATOUS AND N ON -LEPROMATOUS A BSENTEES I N  1 958 

Total number Non-Iepro- Lepromatous 

Clinic absent matous absent absent 

J ibiya 1 54 1 1 4 40 
Kats ina 2 1 0  1 68 42 
R im i  57  42 1 5  
Kank iya 55  43  1 2  
Chiranch i 98 79 1 9  
Bindawa 1 27 1 0 1  26 
Rimaye 65 54 1 1  

Total 766 60 1 1 65 

Total absentee rate 27 . 3  % Lepromatous absentee rate 6.0 % .  
f n  Table V comparison is made between the  rate of absenteeism 
among lepromatous  and non- lepromatous cases. A l though the  total  
absentee rate i s  approx imately 27 %, t he absentee rate among the 
lepromatous group i s  around 6 %. 

Table VI shows the n umber of cases of lepromatous leprosy 
attending each cl i n ic .  The percentage range varies from 30 to 40 %, 
the lowest bei ng found i n  the long establ ished and wel l -run cl i n i c  
a t  Kankiya . 
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TABLE VI. LEPROMATOUS AND NON-LEPROMATOUS CASES IN  [ 958 

Number on Non-

I 
Percentage 

Clinic Register lepromatous Lepromatous Lepromatous 

Jibiya 426 269 i 57  36.8 

Katsi na 392 258 [ 34 34.0 
Rimi 474 307 1 67 34.4 
Kankiya 364 354 [ 1 0 30.2 
Chiranch i 386 22 [ [ 65 35 . 1 
Bindawa 439 278 1 6 1  36 .6 
R imaye 3 1 5  [ 9 [  1 24 40.0 

Lepromatous Rate : 36. 3 % mean 

TABLE v n .  CASES WHICH WERE DIAGNOSED NON-LEPROMATOUS IN  

[ 957  AND WHICH HAVE I N  THE  PERIOD JULY, 1 957 ,  TO J U LY ,  [ 958 ,  

DEVELOPED M ILD LEPROMATOUS CHARACTERISTICS 

Clinic Number of Cases Percen tage 

J ibiya 28 6.0 
Katsi na 20 5 .  [ 
Rimi 44 9 . 5  
Kank iya 33 9 .  J 
Chiranchi 46 1 4.0 
B indawa 34 7 . 7  
R imaye 50 1 5 .8  

Total 255 
9 . l 1  % cases on Register 

Table VII  shows the number of cases which were diagnosed as nO I1 -
lepromatous i n  1 957  and which have i n  the period of one year 
developed mi ld lepromatous characteristics. The development of 
these mild lepromatous man ifestations occurred in spite of t reatment 
which there is every reason to believe was regularly admin istered . 

Development of Lepromatous Characteristics in Originally Non­

lepromatous Patients 

At tne Albarka Leprosy Settlement outside Kaduna where there 
were 1 30 leprosy patients, 30 leprosy patients who had presented 
with circumscribed lesions on admission, showed early signs of 
diffuse lepromatous infiltration of the sk in  of the whole body, i n  
spite of up to 5 years of  regular oral treatment with DDS in  the 
dosages advocated by Dr. C. M .  Ross. Miss Lewsey, the Superinten­
dent of the settlement, had been m uch concerned with these changes 
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and mainta i ned that such had not occurred under t rea tment  wi th  
chau lmoogra o i l .  These changes consisted of a s l ight  swel l i ng  of t he 
sk in  of the  face and ears, and a characteris t ic  d i ffuse hypopigmenta­
t ion of the sk in over wide areas of t he body, usual ly most easi ly  seen 
over the back ,  but also affect ing the face and l imbs .  This  d iffuse 
depigmentat ion i s  not related in  i t s  distr ibut ion t o  the  origi nal 
patches which frequently had d isappeared ; these cases were 
i nd i s t ingu ishable cl i n ical ly from t reated d iffuse lepromatous patien t s .  

At  the  S . L M .  Settlement at  Kats ina  I invest igated 50 cases of  
leprosy who had been d iagnosed on admiss ion as non-lepromato us ,  
b y  experienced leprologis ts .  These cases had been receiv ing D DS and 
o t her su l phone drugs for up  t o  6 years. Al l  these 50 cases gave a nega ­
t i ve response to  i n t radermal lepromin  i nject ion .  On carefu l  cl in ical 
examina t ion  the same early s igns of d iffuse lepromatous leprosy that  
h ad been seen at Albarka were again present .  Smears were taken 
from the skin of the  ears of t hese pat ients and i n  no case were acid­
fast baci l l i  found . 

I n  1 957 I had the opport un i ty of exami n ing  s ix cases of which 
five responded posi t ive ly to  lepromin , and these were re-examined 
after a yea r of regu lar t reat ment with D DS. I n  1 958,  fou r  were s t i l l  
pos i t ive t o  lepromin  and showed various degrees of resolut ion of 
thei r les ions,  whi le  one case was  now lepromin  negat ive and 
exh ibi ted the same ear ly s igns of d iffuse lepromatous infil trat ion that  
were seen i n  the pat ients examined at the Albarka and Katsi na 
Set t lemen ts .  

[n  the survey of the Leprosy Outpat ient Treatment Centres in  
Kats ina Province i n  1 957, I was able e i ther to confirm or correct the 
recorded d iagnosis in all the cases that  came for t reat ment,  so that  
i n  1 958 i t  was possible to  recogn i se any changes that had taken place 
d u ri ng the past year. 

From t he tables presented above i t  w i l l  be not iced that 255 cases 
d i agnosed as non-lepromatous in 1 957  have d uri ng the past year 
developed early signs of d iffuse lepromatous i nfil trat i o n  on cl i n ical 
exami nat ion ; that is to  say, t hey have developed s imi lar s igns to the  
pat ients at the  Miss ion at A lbarka, at the S . I . M .  Settlement a t  
Kats ina and the one case I invest igated in  deta i l .  These cases have 
been designated lepromatous on cl i n i ca l  signs only .  

Advanced Lepromatous Cases 
As a resu l t  of my own invest igat ions  of a l l  the advan d lepro­

mat ous cases attending  these cl i nics for the first time in 1 957 ,  i t  
wo u ld appear that  between 1 957 and 1 958 these cases have shown 
a very remarkable cl in i cal i mprovement .  In  the majority, the  
nodu les of the  face and ears had subsided, the  nasal and laryngeal 
symptoms were m uch less marked, but  the most noticeable fact was 
that  the depression and lassitude, so commonly found i n  un t reated 

ce
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cases of advanced leprosy, had to a large ex ten t  d isappea red . These 
f indi ngs were fu rt her confi rmed by t he  vari ous leprosy a t tendan t s  
i n  the Provi nce and  they a l so  s tated t hat  the  u lcera t ions  of t he  hands 
and feet so commonly found in  un t reated cases usua l ly  d isappeared 
w i t h  D DS treatment ,  wh ich is confirmed by my own observa t ions .  

Tox ic  react ions,  consist ing  main ly  of swel l ing of the face, 
ery t hematous changes of the sk in ,  or exudat ion of fl u id a t  the edges 
of les ions, were found in 1 0  cases seen in the 1 957 su rvey. In 1 958 ,  
6 of t hese cases no longer showed s igns  of tox ic react ion ,  bu t  a fu rt her  
4 cases w i th  t hese s igns  were not iced . In  every case t he  leprosy 
at tendant  in charge of t he  c l in ic  recogn ised t he  cond i t ion  and took 
appropriate s teps t o  deal with i t .  

Discussion 

I t  is somet i mes argued by t he  advocates of rigid segregat ion t hat 
the h igh absentee rate among patients at tending outpa t i ent trea tment  
centres ind icates a h igh incidence of tox ic  react ion to D DS and the 
ex istence of a large number of part ia l ly  t reated bu t  i n fected subjects 
c ircu la t ing freely i n  the comm un i ty .  From the above tables i t  w i l l  
be  seen that  the  absentee rate amongst t h ose d iagnosed as lepromatous 
i s  encouragingly low, and , among t h ose attend ing, only 4 showed 
signs of toxic react ion .  On enq u i ry I was a lways given a p laus ible 
explanat ion of the absence of t hese lepromatous cases, and from the  
registers i t  appeared tha t  the majori ty  of  these cases came fa irly 
regularly for t rea tmen t .  The dangers of lepromatous leprosy are 
well known i n  the commun ity and t he benefit to be derived from 
regular t reatment is accepted everywhere . I t  would seem un l i ke ly 
that  the above figures give a fal se i mpression of t he i ncidence and 
a t tendance rate among a lepromatous group .  The higher absentee 
rate among the non-lepromatous group is ,  i n  view of the  conversion 
figures al ready descr i bed, m uch more alarm ing .  I t  can be seen t ha t  
very few cases have been discharged from t hese cl in ics as cu red 
d ur ing the past year, and removal of names of pat ien ts  from the 
registers only occurs when t hey have transferred to  another cl i n ic ,  
or when the orig inal  d iagnosis of leprosy i s  found t o  be incorrect ,  
or when the pat ient has d ied .  Agai nst th i s  background i t  is  tempt ing 
to suggest that  a large proport ion of the non-lepromatous absen tees 
are now free of symptoms, and t h i s  in t urn would account  for the 
increased absentee rate in  1 958 .  I t  i s  unreal ist ic to expect pat ients to 
walk five or s ix  mi les to  a cl i n ic i n  order t o  receive t reatment for a 
sk in  lesion wh ich they can see for themselves has d isappeared . I n  a 
communi ty  where the dangers of leprosy are so widely understood 
i t  would be reasonable to expect t reated pat ients of t h i s  type to seek 
t reatment once aga in  if they noted any deteriorat ion in the ir  general 
condi t ion .  

As stated above, the most encouraging response to  DDS is  to 
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be fo und in t h e  genera l i m provement  i n  t he menta l  and physical 
s ta te of the pa t i en t s  u nder t reat men t .  This  i s  not  only confined to the  
nod u lar  lepromatous group, but  i s  fo und th roughou t  t he lepromatous 
populat ion  as a whole.  The symptoms of lassi t ude, deep-seated 
muscle pai n ,  and fat igue are promptly relieved and in many cases a 
ch ron ical ly  sick subject is t ransformed in to  a reasonably active and 
usefu l  member of society .  The economic effect of D DS t reatment  i n  
v i l lage commun i t ies m ust not be overlooked ; i n  the past leprosy 
pa t i en t s  sat abou t  the v i l l ages all day begging and were exempt from 
l ocal t axes on the  ground's t hat they cou ld  not work . N ow t hey wal k 
t o t h e  fie lds l i ke everyo ne else, and are ab le  t o  play a usefu l  part i n  
t he com m uni ty  l i fe .  

I t  i s  t empt ing a t  fi rst s igh t t o  a t t ribu te  all t h ese benefit s  to  a 
specific act ion of D DS on t he leprosy organism.  Nevertheless, i t  
m ust be  rea l i sed t hat  D DS may  have a general ton i c  effect on leprosy 
pat ien ts  who are as heavily parasi t i s ized as the people of Kats ina ; i t  
is  known to  have some beneficial effect on t rachoma ( f .  Mann6), and 
may prod uce benefi ts  i n  leprosy pat ien ts  wh ich are not d i rect ly 
related to t he des t ruc t ion of the leprosy baci l l i .  The psychological 
effect of reg u l ar t reat ment mus t  not be forgotten,  and all these factors 
mus t  be borne in  mind in assessi ng the effect of D DS t herapy in a 
popu la t ion  of th i s  k i nd .  I t  is hard ly j ust ifiable to  deny large numbers 
of chronica l l y  sick pat ients the only effect ive remedy for the i r  cond i­
t i on i n  order t o  assess the effect s  of t reat ment .  But un t i l  th is type of 
experi ment i s  carried out ,  e i ther by wi thhold ing t reat ment or by 
comparing the effects of new medicaments wi th  those of DDS, i t  
must be  a matter of opi n ion how m uch of t he  benefit  D DS is d ue to 
a specific act ion on the organ ism and how much to  other  i ncidenta l  
effects .  

From t he tables ,  i t  can be said that the  n umber of cases attend i ng 
each cl i n ic i s  i ncreas ing and that t he new cases are predominant ly  
non-lepromatous .  Nevertheless, the development of s igns  of early 
lepromatous leprosy in pat ients origina l ly  d iagnosed as non- lepro­
matous indicates t hat t he reso lut ion of ci rcumscri bed lesions should 
not be regarded as a cure, s ince the  evidence from the tables 
ind icates that  t here i s  a real possib i l i ty  of the occurrence of a lepro­
matous change. 

With this danger in mind i t  would seem that the po l icy adopted 
in N orthern N igeria of keeping leprosy pat ients on treatment at 
ou tpat ient  c l i n ics for as long as they are prepared to come has 
everyth ing  to  commend it in our presen t  s tate of k nowledge .  
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